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Alkh e

1.3.37, U.-h 519 WS ST STTHTT HET 3 IER 60 T h HIEAH | U AT I
T 8 TS GRUT g Aehriehl, JRTeh EEA8iUT 3T deheitehl o G9iTer, ferent feramt
T T 9IS USAT §, B HTeAd § 2 U6 @Y SaesdT 9e & 3299 § 3
faTE ST Tfafafir o STeTTan aRT+eh ffeare 3R wrwyt o |rer ot Teeefat
@ feaemieht st §aT &< 1T € | HiH, i, G, @TE 3R @1 & ©U | 310+ Sgimart
SUTIRTAT & W W, TS oh MYk ©U | HUST G ki SHTSRT § Hgeaqui
Fire 24t ® | fafir= st saret i wia & frafa s oft T s  Seetata
FEME &I 13a ™ COVID-19 HeTHRT shi SR ohT HIHHT WS UTe ied =
gt & off fomar | grenien, feramt & ferg faem-frder sfit weme it & & fog
1.3.377, 1. T U o T&d, HEATT = Hueh GHEEI o sita COVID 3uga T13Tt &
fer SR ter st 31X THtfaai ol gU et H HarH TeT |

HIE S W hT GXT ST o FeTT 317 A S U A 9T H ST Wit i oh SUANTH G o [T W Ui WS U¥ 1fereh 7ol i}
2 TET R 3T siferer e % foertd e TR & Wig WS o SEyStar 9g & foTq FecB S sl GtheTaTgeleh STghHuT T TaTE |
JTHLTT h 3 &A1 § S UG o ©U H UETATST W T [aahTH, SEa¥ MMER HUIALUT G&TAT oh FeTl TITa €U 6 SUeTel 9T
it oht YA i EU Hehet fAf3Ta MER a1 faior, IR & a9 § gieg 3iiX HieH SedsiT | wHt, T69 Hettamiiaed, 7
TR oh TT el e Tetehicr ohl TelehTH, STeTelTe] a-iTel STTShUTUTERT, 1S o e ohl el Gisha &I, gl oS WRea yeler,
AT Hiatierehar st fearfd, Tie] et | uie S5 ot fafaer Suzi e s 21 TeT § 1 9Te &=t | Sustiemret o e sEaw uras e
fafaer@rer ugTer shi SUCTSIAT o | -HT FehaT i ohi ST AGT o fAT 7 e 3R e oh Yoo Hael = ohl o hrdl feRaT ST & R |

ferami o fera o feru, e = fafir ateret S8 feram-wem, ST S SU AT, S ST URErs T, BT i i
anife o wream & fafir=T aehiht o O R | feaemtent o forg nivTer faenma, ARl HeTaet ue WS ST wmyT Sared ud
ST | W T TeATg HEAT hi Ueh e fargtuar & 1 3@ o feqerment o T 43 ufdteror sreisrn, 20 i faawor sreienq, 26
FEThT Seh, 10 USRI, 35 TE9IH WHOT 31TfE ST feh 7T 1 36k STeTan, Fanet 3iiw safaat & fag == v faswma
ST et forehTa TRl o HTETH & oS 3T WOyT UTer= & Wl e Tiafertarei oht oft Wt feram e |

e & SR HEAT GRT B 6 U TS SHEe [T TT | 96 o ST oh. 83377, H. & I U Ui sht 39 HeheT IR @, 13
[N TE ESE § U aehtuT, 2 Y&Ieht, 3 Aehwichl setie/ RITSTuT HIaTel Ud 3 Ueh STeATHl 3G ¥ yeiiad AT e |

TE HS AT GRT . 0. 3.37.H. LT oh GHUUT, FHEt g, Teai i¥ Tuet & giiaet fenam S aent & 19781 gt W & fasma o
.9.5.317,H. o ATk, Tehrlehl, TOTHIeh I Hiear smremial gRT fert 7T THTE™ ot Sieh R ohix 31T Reris o T@m w1
Hrara faer § | 73t fagara & fof 37en otareh aneis 3iit yamai |, T Heer o STTcyT 3iiT S89at oht UXT oY 311 s § T g1t
TT T STt T H HET ot 3T reh Tohetd T e TRa feame |

H <. Bretterm wgTam, Ao, FHit e it fren fawm ud werfdemes, wis.am ., 73 foeet o o7 Fiat auel[ 3iit
TTIEYIA o 7T 229 & 3aRT & | | F. off. TH. Brutdt, su weievmer (uyy faam ), “n.e.3/.u., =18 feoeit o1 S7eh Weem &t
Tfafafera 4 el feeTeredt, Y UTeTehl ohl GHEAT3T oh GHTHT oh [T e | 1fi e faem ud wareri o wned= @ fog freet
TIMuE | ¥ 2T, off. T, W, WETHeh HETevTeh (U SeTE Ua U ), S99, 1., 72 feeett g fau it srera wmef=
i forg oft s g |



TH L. . . S, LA, UTasie THIST WAt U Giifd o 311 Jewi o |ie-|rel f a0y 91, 31eaey, STTHe Seigehiy
wiufa ud wfufa o 311 U ohi HeTe shi ST 3 faenma fafafera st THiei s iR ToATeeh GEiTe Ut it o {1l
JMITE |

¥ I3 0.-h. 4. 5.3 H. & WTH TGl hi ITeh GHUTT & T FAMER Jamet o fee g dar g | § = 9. .
TuteRTT, T, drows ua =t atfira i ween, At @t afifes frate ame we gty e 2 fant e e wrd &
ot oft srerd 2arg | H drunwt et o e faE, ST T, U2, T 3. UH. W22 TS ST 31919 HUN & TS ohi W&l
AT E | Heher § oft R W Hiom, wEieien, Wung grT Ue i T HeTaar o f W wieRr fema sar # 1 wg a3
3uitg § fon ag anfites Ui W U @moT oh SATe S SUaiT 6 98 it gl o (g Ges & WU d s i |

Z3>
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ICAR-Central Sheep and Research Institute has completed its journey through
glorious 60 years and been serving the small ruminant's stakeholders with
scientific inputs and conslutancies besides its mandated research activities
aimed at increasing the sheep and rabbit productivity through introduction of
new technologies, scientific interventions and refining the package of practices,
having direct implications for the farmers. Sheep with its multi-facet utility for
meat, wool, milk, manure and skins, contributes significantly to the livelihood of
the economically weaker sections of the society. The export earnings from
different woolen products and mutton is also noticeably contributing to the
national income. This year challenges of COVID-19 pandemic were also faced
by various domain including sheep husbandry. However, under the ICAR
initiative to issue guidelines and advisories for the farmers, the institute has
created awareness for COVID appropriate practices among farming i
communities and able to overcome the challenges.

To meet the demand of mutton and to improve the utlization of coarse wool mainly produced in the country, institute
has been giving emphasis on more lambs per sheep and sucessfully introgressed FecB gene to increase prolificacy of
sheep with development and propagation of Avishaan sheep. The other areas of research are development of
Patanwadi sheep as dairy sheep, formulation of total mixed ration incorporating locally available roughage sources for
better feed conversion efficiency, higher body weight gain and reduced methane emmision, rumen metagenomics,
dvelopment of alternate protocol for oestrous synchronization, indexing climatic stress, bioactive potential of sheep
milk, better flock health management, status of drug resistance, diversified use of coarse wool in home-textile. The
value addition of meat and milk is also explored to increase income of farmers along with availability of diversified food
items of better quality for consumers in urban areas.

For the benefit of farmers, the institute desseminated various technologies through different schemes like Farmer-
FIRST, SCSP, TSP, Mera Goan Mera Gaurav etc. Skill development, input support and advisories related to sheep
and rabbit production and utilization to stakeholders is a constant feature of the Institute. This year 43 training
programmes, 20 input distribution programmes, 26 interface meetings, 10 exhibitions, 35 exposure visits etc were
organized for stakeholders. In addition, the activities related to sheep and rabbit rearing were also strengthened
through National skill development and enterprenurer development programes for youth and enterprenurer.

During the year, a total of 6 patent applications were filed by the institute. CSWRI's research outputs have been
documented in 39 peer reviewed articles, 13 presentations in seminars and symposia, 2 books, 3 technical bulletin /
training manuals, 3 book chapters etc during the year.

All this could be achieved by the institute with the dedication, hard work, cooperation and understanding of the CSWRI
fraternity. Here | feel privileged to acknowledge and place on record the contributions made by the scientific, technical,
administrative and contractual staff of CSWRI in the growth of the institute. | am sure that with their unrelenting support
and 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.

| am sincerely thankful to Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR, New Delhi for his constant
support and guidance. | sincerely acknowledge the keen interest in the institute's activities, innovative ideas in



research for addressing the problems of sheep farmers and support from Dr. B.N. Tripathi, DDG (Animal Science)
ICAR, New Delhi. | am also grateful to Dr. V.K. Saxena, ADG (AP&B), ICAR, New Delhi for his overwhelming support
and coordination.

We are grateful to Prof. P.K. Uppal, Chairman QRT and other members of QRT as well as to Dr Vishu Sharma,
Chairman RAC and other members of RAC for reviewing research and development activities of the institute and
providing constructive suggestion.

| congratulate the staff members of ICAR - CSWRI for their sincere efforts for their dedication. | also congratulate Dr
C.P. Swarnkar, I/C PME Cell and DrAjit Singh Mahla, Scientist for commendable job to bring out the Annual Report on
time. | appreciate the contribution extended by PMC members Dr Raghvendar Singh, DrA.K. Patel, Dr R.S. Bhatt and
Dr Ajay Kumar. The help rendered by Mr. J.P. Meena, ACTO, PME Cell in compilation is thankfully acknowledged. |
sincerely hope that this Annual Report would serve as a reference to the personnel associated with sheep and rabbit
production and utilization.

Mﬁ
(Arun Kumar)
Director
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WLF - Hhald Ug T@ ST ATHT G
RAE HiT ES™ uiug ( ALH.SAY. ) & Th 0@
T ¢ 1 e €U 8 9 W STHT e W6 Tfatateat §
T E | 3T TATTAT S 1962 H TSTEAT o WICTRTH 3 &t |
TAAM § Ig URET fIhTIR & AW 6 TRy ¢ | 98 Ui
3t T3 9 @ 320 HieT &t Hhemg qer 26° 12' 52.2'° N
(26.2145° N ) 31&T9T UL 75° 45' 24.84'° E (75.7569° E )
T WX fora § | 98 uREw 29T @ 1510.0 A T ated
IS ST H el gane |

g ferfTee Aeheiieht oht ferehfre i 2 fafir=T sterama gt &
i, A T AT A 1 5 S G e
g (TTENRTH ) &t TToer o 1963 | fEareret wdvr &
gftate gt (e ) o Town § w7 of | vt i
ITEAT g ( THTHSTE ) i LT 1965 H afHer g
% 3T FHYNATOT & WA | aht T off | 7 gt e
(TR ) TRt TATAAT T 1974 H TSTEAT oh IT6h &35 SHehriT
Tkt T3 ot | ATk iRt ohl <] Shid U TS 13 Aehrilahl oht
faarfaa *te Hg 9T @ENIT it SATEHAT F@H & felg
TR 3T S QAR I R IR E |

.. - a1 d IS Ta 5 TTHLT
HEAT, AFIRTR-304 501, TEATT

SfIRTIR, T

T e ufer,
BT, SeRTIT- 334 006, TS

ESRMICILUEEIREREDIRE T
TG, FHeel- 175 141, Rurererude

afyroft shfrr srpamT R,
T, HSTEHRATA- 624 103, AHATE,

.q&aﬁw

ferdorat, gterT Frafaretd, susiemret, sireifies et wd
AT AT oh Hed Tad WS TS a ¢l [T oh EH-UETH hi
AT {1 & AHETS ht Gt TErd st |

HEATT T
AT
&
s ufieR

. arferaer

G g 3G, SIS THEHTUT T& GO U H R &h
T HeTa A YT iR STEE

G S IUICHAT T g d Vel &I Shi deh=Tehi S THUT |

B e

G g UE WY SR o A Ugegstt W geyd ud
T Teh SATEETT hTAT

G AEAATA AR AT [ThTH, STEAT T WHTUTERTUT
h{AT

G g U WY ST Ud SUH AT U ufyreror a-r

G  ofg SIS it SId deh-iehl oht feRETT, TTHIOT

G g SUEH Ud SIS dehrleh § Hefdd WAt T
T EET SueTs ST

HEM 7 T 94 & SUNE TH BT S SATET & fog
feaenTfer, A& 5 STEA o folt 9 vt wd ufa o9
arferes v g sEweTaT | gfeg & fete sifaem faerfaa fag @
TR W Al o Yevi o Gu o ot Sanfes uret, wer,
TIYUT, YTETE, TETeed Ud YaiegH garel a faerd fawar
T | forehfa it 718 e WUl dekttehl | i oh forg B
T I IATEA, AT & 99 faa & fae amut o mer
afeeat, fafi= U i IRETTE Seare yutred, ifaehTiae
- U TURT o [0 Wil Sia: Al i, shism matam,
T TeIIU dehiich, &1 fafdre @fst fasror, wwet & fee
T fvReTaeh (AT ), Wiled 9g Ua sehdt wi % forn
T 3w Forr guredt, g Tag & forg aterreg o3
HIHATITR AT & fadRyul U= & o wfera samTeTeh
SUER, 1 @ Ued gatdd Sarg se fafym st sarg

M. 3.3 U.-B. N, F. 31 ., sifsreon /
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HAA, I, R, TATE, T AT, TSR, huifae,
TEAH Shl SEC T W1, T 3 o & Yoa dafeia sarg
2 13 stfaftaa, T H SR S % SUFTTRT dh-eh Wi
faenfaa &t 7 wd iy 9 Sfaw @e * wu g su=in we
% fora stferaTe A foran Tam | 9T R T HeT, 39

Main Campus ICAR-CSWRI Avikanagar

@

Avishaan

Avikalin Patanwadi

Regional Stations

ARC SRRC
Bikaner
Chokla B. Merino  Avikalin Synthetic
NWPSI Units
ARC CIRG MPKV  LRS PGRIAS
Bikaner Makhdoom Rahuri Palamner Kattupakkam

PO DOV @

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

MSSP Units
CSWRI RAJUVAS KVAFSU TANUVAS
Avikanagar Navania Bidar Salem
‘ | ‘w?)'-
Malpura Sonadi Mandya Mecheri

.

HegT Fafia € U8 TR Y SIH T Ui oe G, 59
Hiv favafaemerat, e gy fafewan fayafaenet, fasmm
TEA Ta 31T STTHLTT WIS oh W WERal h Hiedaq &

g gl Ug 9 UREieT W Aeaeh whEsy a9 ggd
1tg siter uftertsr st wafad gt g aia ad 3500 €@
afarer 3w g, TR 3 @MY fRar @t S/
faafafed s &)

Sheep breeds covered under
different schemes

. Main Campus
. Regional Stations
@ NWPSI Units

* MSSP Units

Hrenfiferat o g iR faema o ynfre e | adum |,
HEITT = 37U ARt oh AR | BT ohl TqeRiT 3T
WuerEt wreishul o yier el @ o s giaenst o
faear &t & for 291 & fafr= feeat o frera favafaemer=t
ol HEATT oh |1 19 FHEATAT A9 fereh o fehu 2 |

\m,a;sig.u.—a%. . &, 319 A, sifawreer
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\

[

Animal Genetics
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Animal Nutrition }
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[

Animal Health }

{
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[
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[
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|«

[
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M.5.31.0.-3. . F. 3.4, AR /
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N\

TEAT oh T Witehd oete T &9 (Fud er@i | )

e T/ wiepd =g YT ( faTd )

g 2019-20 2020-21 2021-22 2019-20 2020-21 2021-22 2019-20 2020-21 2021-22
AALFH.IU.- et WS Td S SFTHTT Hedq

el 140.00 77.00 61.23 91.60 43.56 58.01 65.43 56.57 94.74

QEi) 1644.00 1655.06  1588.63 1597.23  1609.15  1587.79 97.16 97.23 99.95

g 3000.00 2779.65  2621.11 293932 2693.72  2621.11 97.98 96.92 100.00

E) 4784.00 4511.71  4270.97 4628.15 4346.44  4266.91 96.74 96.74 99.90
. WS faehtd ux Seaen uREssn

el 32.00 14.27 7.00 23.21 8.50 5.66 72.53 59.57 80.85

T 154.00  230.57  180.00 153.37  213.39 17948 99.59 92.55 99.71

da 55.84 55.17 43.64 55.84 55.17 43.64 100.00  100.00  100.00

HA 241.84  300.01  230.64 23242  277.06 22878 96.10 92.35 99.19
|. W g s ufmier

sl 10.00 8.27 4.00 9.99 4.00 3.99 99.90 48.37 99.75

TISTE 19200  181.65  146.00 190.78  161.12  145.80 99.36 88.70 99.86

A 202.00  189.92  150.00 200.77 16512 149.79 99.39 86.94 99.86

A A 5227.84 5001.64 4651.61 5061.34 4788.62 4645.48 96.82 95.74 99.87

(+=+|)

oG ol (3ud drEl W)

g 2019-20 2020-21 2021-22

T wTH 3TE i foTght 16.81 20.02 28.33

% Ua SIS oht fargnt 8.01 6.20 9.22

T9TEr oht forght 123.33 130.65 120.89

YRTITAT ot fotght 0.15 0.00 0.10

fagetauTeTe: T& URieTuT yIoeh 0.81 0.67 1.35

YiRTeTuT Yok 1.63 0.10 0.20

Hrentirent o fersnt 0.68 1.60 1.22

fafaer 69.23 44.62 25.83

= 143.77 35.04 41.19

oA 364.42 238.90 228.33

HH=RAT @ Reafa (31.12.2021)

stuft e W E e et (wferea)

evren 1 1 0 00.00

EEUECT 71 39 32 45.07

AeheiTeht 106 71 35 33.02

yyTER 52 26 26 50.00

HITA TETIH 76 17 59 77.63

oA 306 154 152 49.70

\3TT.3§.3@.U.—$. . &, 319 A, sifawreer
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foramt st Sg e ot forght/ferawor
PEIIn) faemor St TS W
2017-18 2018-19 2019 2020 2021 wA
gg RIEE
TTHIT - HUHITH 562 547 396 535 521 2561
g faehta wX Aeae ufEisn 608 592 637 697 595 3129
T W st uiisT 344 264 346 531 549 2034
T T A
THHSHITH, Al
TTATRT 75 82 75 203 197 632
StfaehRTelT 50 29 1 09 38 137
urearst 00 00 00 50 62 112
SICHIEVAS ISl 171 98 76 80 76 501
gra 2 00 14 00 23 39
&, SR
TR 35 90 159 162 55 501
qrarst 91 128 224 142 139 724
Htehelt 37 128 98 117 129 509
Ioftelen, T
Tarifes v 95 113 64 9% 87 455
T, T
W Wt 134 124 96 111 68 533
StfaehRTel 73 55 37 72 38 275
AT, HEgH
TSARCTRY 204 104 46 150 130 634
TR, TERT
o) 74 67 96 86 121 444
TASRUH ( THAEA ), U3
EEoiny 79 161 38 26 58 362
WSS UeH (SUCIETTH ), wEuae
el 125 42 74 131 92 464
TS ( ThellqUuhTEd ), Wigan
uigam 94 74 75 126 160 529
TATHNTH ( ST aUTd ), §erw
LB 137 35 134 131 126 563
TESTNTH ( RSIATTH ), S
TSt 38 73 62 71 66 310
HA UGS 1514 1403 1379 1763 1665 7724
TR HhHRITH, AfTRR
gt 161 142 218 132 221 874
T AR, AfTRFR 155 506 550 521 511 2243
Syiteten, TSET 4 - 6 24 197 231
TR, Ta 158 983 1314 1386 1446 5287
HA G 317 1489 1870 1931 2154 7761

M. 3.3 U.-B. N, F. 31 ., sifsreon /
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TR TS ST SATE
faemor H 2017-18 2018-19 2019 2020 2021
@ o (fea. ) SrfaeRT R 2750.20 2186.20 3696.88 2209.40 2408.90
SR 389.06 708.15 850.00 681.45 474.84
TS 151.00 195.00 177.50 216.40 171.00
=T (fea. ) IR 9048.82 8513.31 10551.46 8292.14 4794.74
Elcaeny 1354.50 1431.97 1400.00 848.05 1066.35
TS 204.24 214.92 283.18 343.80 40.48
wEe st (T, ) SIfRTR 131.58 47.91 76.57 160.80 298.00
SR 0.19 55.17 61.20 - 38.36
T - - _ _ -
e st ( fea. ) gt 31.25 30.85 19.59 33.66 8.20
Elcaens - - - - -
TS 0.22 0.16 0.16 0.085 0.25
TF.ILT.-h. 9 5.3 H. oh TR ol woR@Er
2017-18 2018-19 2019 2020 2021 Eagl Siraa,/ufderd
SATIeRT hl T 55 60 51 46 39 251 50.2
MIPREICIRetC)) 40 48 51 45 39 223 44.6
ITter Ui Rl W@/ 0.72 0.80 1.00 0.98 1.00 0.89 0.89
MILRCE)
= 21(52.5) 22(45.8) 25(49.0) 25(556) 20(513) 113(50.7) 22.6
S S HEAR) 19(47.5) 26(54.2) 26(51.0) 20(44.4) 19(48.7) 110(49.3) 22.0
| e
4.00 Tk 2(5.0) 3(6.3) 0(0.0) 0(0.0) 1(2.6) 6(27) 1.2
4,019 6.00 13(32.5) 16(33.3) 17(33.3) 17(37.8) 12(30.7) 75(33.6) 15.0
6.01%8.00 21(52.5) 25(52.1) 30(588) 20(44.4) 11(282) 107(48.0) 21.4
8.00 § =1fureh 4(10.0) 1(2.1) 3(5.9) 8(17.8)  14(359) 30(13.5) 6.0
[ 0(0.0) 3(6.3) 1(2.0) 0(0.0) 1(2.6) 5(2.2) 1.2
S e U 10 16 19 12 0 57 11.4
| 69 55 45 27 13 209 41.8
q&ish 1 1 2 0 2 6 1.2
qwieh 3™ 45 126 55 3 3 232 46.4
T/ Tate 5 11 13 4 3 36 7.2
ST SieR USiTeRuT 27 21 71 1 6 126 25.2
(Figures in parantheses indicates values in percentage)
T TS ST Thg| H UITSTUT SR ghHl ohT TSI
L HTHHU R HET wfesrfiret s
e SrfereRiT 3= &R
2017-18 27 545 73 - 618
2018-19 31 704 98 - 802
2019 34 766 106 - 872
2020 32 793 32 57 882
2021 43 1153 248 - 1401
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PEHER L)
EL] W ot W wfaaTiirat t den
ferEm foremeit JrfereRTt A
2017-18 63 989 1130 104 2223
2018-19 51 1381 943 56 2380
2019 80 2454 2005 248 4707
2020 27 215 533 168 916
2021 35 870 114 87 1071
e g fafu=T deermstt o yegit-ea At steis
e yeyitTat st weAr T[T Shi T
2017-18 14 20850
2018-19 18 15416
2019 17 5741
2020 3 1500
2021 10 3140
e Gare faesm
EL] wivtfara safemert st den
ERlECD Reaical PHIEIECT 1. e
2017-18 6 7 8 -
2018-19 16 5 -
2019 14 6 6 21
2020 12 14 1 -
2021 8 48 4 -
AfTHTR | draw e stfehe (Fa | faqwerw, 2021)
e a9 ) aui (fadt.)  owifeem  oiwagar sfmagd  ondar(wfava) i
Afreraw =HaH HT AT HAFH YA WA aTSHieRtur
(fesftdger) ("@er/fe) 0730 0230  (Fsdt)
e EE]
et 24.81 9.59 6.0 1 2.21 6.75 82.39  67.65  1.97
TTERT 32.06 13.32 0.0 0 2.13 9.22 80.14  67.57  3.39
e 37.54 17.75 1.4 1 2.86 8.74 6855 5742  6.05
e 40.95 21.17 0.0 0 3.07 8.68 65.07  60.50  9.07
S 39.14 25.29 54.6 4 4.39 8.17 6577 5497  7.05
Eul 38.55 27.13 39.6 6 3.66 8.23 6623 5690  6.67
g 37.51 27.21 120.2 8 3.84 4.81 7439 6623 547
3T 33.80 25.25 136.2 7 2.54 5.80 82.77 7816  7.25
faamw  32.66 25.98 253.7 18 2.71 5.72 89.00 8277  3.31
IS 33.74 20.48 7.7 3 1.15 8.56 83.55 8245  4.05
BCLi 29.72 13.33 2.0 1 0.97 7.63 87.47 7790 583
fegmr  24.02 10.03 0.4 1 1.35 5.91 88.00 7745  2.07
7

M. 3.3 U.-B. N, F. 31 ., sifsreon /




arftfe ufaaget 2021 \

HegT ot fafi= atemst & dgd ferari ot U9], SHT-aRT

fafir=r =it o agd dares tfga feam ufiart =t
Y], TET-ART, Ta1 T A At 9ok SueTse
THTATRT FETIAT UST hi T2 | THSTT3T okt 0ot 529 (i)
ATHIUT TR | ISR TEHT /AFEETsll shi WRISHIT

LERIEE) faaftaammit
g faammaseaen uf=tsmn ¥e-39
o TEd HTRTHE 3ehTs ( STuaTt ) Rt eeRt- 31

, AT Ua 3T |THIT feravor

ya™ &, (i ) Fref ufamy @ Siam @ &t Sue serT
(iii ) " TRTA | 9ISl T SATET g ug (v )
TUTEAT AT UYL ol Ioa OIS aTelt W1 TS Skl |6
&R - R faemfua &g |

T s EET et /agdrer/fer

13 TSI, T, ATt
31 (35aY)

BHfeieh R IGETT- 140 SISeT, SIeTS 50
Yite- 225, THUH UTZY- 250

Tt okl siaet, 2Te- 50 Tdeh 50
BIAT- 25 25
g fammeas uREisAT s ded 4g- 51 17 TSI, Hew, TRT-T

ARETEgenTs ( ZTTHTt ) e - 28

28 (399X )

Hfeieh ThIETT- 100 SSSA, SIS 50
yite- 225, THUEUTZU- 250

T ki Stde, BIAT- 25 Uieh 25
2TE- 50 50
@it fagor- 90 femam 18

T TET AT - T URER TR o <, 2T, U Rt 74 TUTTYRT, iy, TTEY, WIeTT,
ST, BIATTE STee T ( Uedeh Ueh ) TOTETYT, YUY, ST,
Tt eeRt- 14, T seRd=n- 46 26 fefemn, wiea, sie-Tma)
SfaemAHE-5 1 (2F)
IR @M 20 2

Tl ot - 7 foe e, G- 4 foaed 168
frerd weft, faers fore, 2r=l, ureit 19

e T O (T eh T )

THHTEUT ST - AT SR e raeRt- 60 30 AT, Ao, HieT, Uee,
TETfEe o <®- 75 150 gETeH, ATEE, T[R9,

T fegwa IR - 75 e, FerTaR, TErerTg
Tt ehl Sielet, BT, 28 Ta W1 ( Uedeh 150 ) (TG )

TEEH TG T - Setelen, T S STRTERT- 150, 50 i, S, g, @i, g,
T & fUsR- 150, WOWT UH TR, T, G,
e~ 31.5 Tz, usy Fafencan T, STEeh, Tese,
fare- 30, fameeT- 20, BIET- 20, ST, T, SEw, SiTad,
=ta- 20, gE™- 20 WS, AT (%)

Tet- 20
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giats
T g ST TR o T8 d HIeTqil 18

TISRAT o el -yreahtar aisr # iy faremrar
1T TS ToTehT &I Tal TRt et 3Tfeieh
HITERTTERTUT 2 HEHTRTAT T
foram werm afatsr

T WX TR - 39iieten, Tgar

TISTET o ST ST 8651 6 WS T
TR ST gRT STTEaTaE o Sita
TR gE ( Suat )

Taaftaamait T iRt HET

AT WS- 24 8
TIE T SerT, HIer 2TH,
T Skt Sitqel Td SRl ( Yk 9 )

Hg- 11 11

I 98- 9 2

WS | 0| THILT - 60 4

ot o wm mutens - 284 213
T fge & 2% - 30 25
st (9, T, 39, v, ig) 402
Iag | SRTRTUT - 2650 48
uy1 faferear- 2944 97
G age- 60 39
HU-IEgehTs- 12 12
HESH gIRIUuT- 200 15
oTé W S, LT, T, 95

g e UEr - 5000

@it fasror - 146 e 73
BIT- 18

Rt sreRdan- 305, fERgTaen-35,
u3- 71, 92- 20, @IM9T- 125,
TETRIAT & Sh- 45, @I
TUSR- 45, U9 3R - 25 foraea,
WUMITIER - 25 fopae e, @i
fastor- 233 fomam, @i=Tge - 125,
Tt Rt Stael - 313, TeTgst

=Ad- 436, THAT- 175, - 294,
BIAT- 281, TTAeit- 199, WIEST- 199,
URh- 1700, BTETESR- 20 e,
YRR - 633 30, Urermfeh faferaar
fame- 210, feftRater- 210,
HRTSI- 190, ST TST- 89,
AT - 244, AR HIS- 306,
HTEHIUT- 882, AXHI

HST- 19.34 foadies, groRett o

st 17.5 faeies, arerTsis- 3
fadieat, @R si- 2.0 fodea,

T s~ 3.0 feraieet, geTsist- 10 fasieat

4879

aiftfe ufaasest 2021

e/ agdie/ fer

wreryRT, fet, e, <o,
JTSTH, TN, TR ( Eeh )

T, 3R, Sona,
FEHt, 9ISt ue TReeT

TS, Uit SHeaTST
(WYY ), O e, BIETST,
AT, ST, AT,
T ohT 37T, TG I,
QRN ITAYY ), TEAT,
T Trster, S ( S ),
(TS
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. W, Sure, AT

& HeTg R, USTTe TlehTT
THE, ST, TAGIET
WehTT 9,770, WaeT 17-T
TEATH 122 001 FRATOT

<. TR.TE. e, v

U4 (e 9Teh, ey - Ve STTHe Hear=
808, Waei-14

fear 125 001 gftamom

1. AE.UL.uA. Hietah, 4a&
IrferssTar
YT e Wefient HeTtaeers

k! .
™™ 141 012 U

3ft TEE YT, e
fevmeR, simiea =R
et wommiew wiEae fafies
TSt ETeE Hel Ry

g faeett 110 001

2. famuy g, sremer
e FHerufd, TearE
TSHemgatzgsm

SEYY 302 031 TSTERATT

1. . faw, v
el 29T, WTeh3IT-TAeTS e
HIATA 132 001 BT

N T Femenit W&, weer
WiheR U4 faummeaer
Hiattel g U=

STkt 797 110 AATAS

. et erwvll, weE

T4 e vTeh SMEHITRIR - e
Terdtet fasmr

uy] Fafercan fomm wetfarme™
wafaE 796 0141 fastien

. VT H{AR, TE&A
[RENED

I - Hh. 4 HITH,
JfARTTR - 304 501 TSEATT

BT, El.h. THT, UE

e T, TR Y ST
WehT . 42

UfUTeh=e U, SAeTar

TATETET 781028 3R

. Ta. fave, v

T g ST, W3- TASISTReE
HehTT . 1028, Q-9

HIATA 132 001 FRETOT

. 0. [URRATT, 9
ThER Tal farsmmeaer

S g fagm &g

wsra uy faferdn wetfarne™
T=TE 600 007 ATHTE,

. Wi, Wi, Hew uteg
R R iR

TIHILU - Hh. 4 HITH,
SRR - 304 501 TTTEATH

2. S, T, wee
HETAh HETE Tk ( T9] 3eTe 3R U )
YLF.3IT.,

i e T2 faeett - 110 001

1. U1, T, 9
FhER 9] YR fomarn famme

TEHIUIHTE
ThicTeRTdT 700 037 U= ST

. TH. T, 956

WIthaT Ta faammeaer

ferteret afefam favm siv Feve dauwet
(Gartas ), 3T Uy fafeen wetfaener
Ty Faferar wetfaene™

T=TE 600 007 AT,

. Wi, @i, e afaa
JURTUL.UHE

TFHIALY - H.HHITH,,
TR - 304 501 TSI
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¥, STHUT {AR, e 1. S, T, e
Fdvren HETHR WETGTeh ( T9] SUTE iR U )
FATY - H. A HITH, WL,
ATTHRTR 304 501 TSTEATT ity e =18 feeett 110 001
JAfresTaT, W Ty, wae
Uitemgaigam EECICEICEE
TEYT 302 031 TSTEATT TR TR, STEYY 302 006 TSTEIT
. AT /AR, T 1. W, =, 5
QT AT QT AR
1.3, U - WA (0 |kt STH LT W T3 U- &
g faeeir 110012 /T e, T2 feeett 110 001
. fafmr R, v X, st spyTaTeT, e
T AATeR YT AATTeR
T, U- S5 IT5h 13T STTHTT GeT 3.3, U~ W SR e R ATHETT G
TEUT 342 003 TSTEATT AT 284 003 3T YS9
1. 3uvr e, wew sftdt. sftfremw, W=
PEIECEIECD pepeasccy
1.3 U- ST AT ST HeqT e Y TE o faehtd (i fafe s,
WIS 250 001 I W& I 560 024 FHAeHh
sft <prer vl wE ST FTehT ATA BTET, HEE
TTAYRT 304 502 TSTEATT 3fERT 304 024 TRYTE
st ToT AR, e wiea
T YT Sferahrt
FATY - H. 4 HITH,
AR 304 501 TTEATT
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T 3uaieral

T TR U ATGITH, UrEAaTEt Ua HIeTyXl 39S | 4g
IATEehdl g&TaT (EPE) ST TE 3 HE M ahl W UX ShHATT:
4.93 3T 23.56 feram, 3.80 31X 17.75 ferum wd 3.78
T 15.82 forum oft | arfarem 4t + sgytar dw=i =t
WEAT 1.91 & | 70.79 Ufeora off | fusd =) aw |/,
YT g AHAI | 100 WFa9Td thch Sl S oh JLRATH T
T feRaT ST, theh S ST WHE S &1 GATAT 2 |
g Rt welst geRTgal °, StfaeT WE @ 36 yHaTH
/A 64 RUAT BT ST, WHA ohi HEAT 1.80 & ATY 75
EIENGERE Rl

reaTSt HEi | gramerdn @ 90 e § sftwa S g
T 0.710 ToRuT & 1 50 ( 0.608 foraT ) st g o
IS g o ST Set@ta ®U | 31fares ( 0.812 fewam)
rea Ifrer gersere dar T |

T T O Siehell, HETST 3 HRT Wi § a&veht st
ATfteh FET H SATST HHIT: 1972.01, 1262.95 3T
1659.18 UTH AT |

TFRTuTr ISt STTHE g, WG |, 3iraq ot
R 3T S STeH 7L iR areT Wit B o ghasT:
1.71 3T 1.48 Terrm o | SrfaenTier W Weifara 3 Scre
HUIT: 1.93 3T 1.20 fermm am)

ifereT WUl o 4 YT | Uget & Yevie # 20 e
ITEqaoh Ui ( 4.33 ) ATTETE! o U ( 4.09 ) A e
fafsra smeR St g H TR e U aret wehet At
SIMER & T IHIT o o § ifres gfeg 2K o 3MeR
BUTAOTEATCOT( 3.10 ) SATUT ShT Tl el |

ST ATTg AHAT 9 20 Tl SRmge it SRfear g
Hehet Taf3Ta ER faa WX uieeh qeat shi uTeichal =t
U TETT ohl T UTIehaT ST T S qurar
AT ETATfoR, 20 Wfayta og@« (FCR-6.6) =T
FeATgeia (FCR-7.3) Jad Hehel (RIS 3MER faeme
T WHAT ht AT H 20 Yie9rd B O o Hohel
fafyr smeR faeme o Awwet § sifires o 3R dEw
FCR ( 6.0 )@TaT|

+ 9 AU oMeR fEeE et g % ®HA 9 Ui fehu

T, ¢ famea S aret SiraTy gerees (Sfaem,
TfeTiahiehH, FAAIUeT Ud fagiaeet getd ) stfer
JrETgSiat 9 T 4.13 § 10.35 umol/min @t A<Ted
tannase feramsiteraTaems |

IO oh WEETE &1 0T, Ure-aret 3 ifavm= o uiven
el ohT SIga SUSTETaT & WS ohH HIe Sedsi oh hiTuT
TTCAYRT oht T 0 SIfereh Samureiy ToIel HyeivuT &
Trer 3iferen St AR gt 2 | 9o & Seel W W,
eI 3R ArAq it G 6 ureargt 4y A 3ed CP
T Hett hT SR UT ST T, TAA feRua oht 3tferen
Tiftaifer 3Tt it 2 wWeifaa Td oo Wiew Suw
SrETUTEta TS YT 3R 3o AT agT o HigaH
WSS g Rl A feRaT |

qfeh HigH Seasie (U /fRIT gurea wie e g
JTAURUT ), 20 UT9Td 51 TI&H ((42.0 ) AT 20 Yfavra
Torete i ga Wehat fAf3a MR faey T 9o+t st
TEAATH 20 UTT9Ta TE Jerd Tehe (HI ST SEI ( 38.5 )
ATt UH W ke @I |

HIET BAAT o SMER | AT STEhT ufa ot ek
faeTs @ et tfaRiieRtuTrent feerfa ST wefam e
Wreleh G 3T | TR Ui e Trfere fSTOT sht ot | ifest
fastor & wiftm =it ufvat it faem & sfeRiiwToRTet
TR H 135 UfavTd @t gfg 2 | 3T 95k g7 ST=iigur
3 UiveR deall ohT SUSIT ST Al W {HIA AT | ETeAlTeR,
ST ot SiferdreRtuRTer fersuT o Heeaqul ufiaed e,
catalase, SOD 3R ABTS Tfafaferai sust: 6.3, 9.9,
7.8 Wf9Te MR T o Uit ot |g | (a0 | aferen ot |
TAE=ToT Rt T | |/ o =it | ehdiad (Mt @
STt T § SEUSTar i SUSTAT HHTT: 39 3 80 wfawrd
feren ot |

ATare foreett feewar @t Sufterfa @ dgr &4 &
TA-GIIUT 7 3 Wl WGl ol ol § 48 TH-TA
HTRT o ahl T &X § Shithl QoI fohalm | 36 @,
372 Tt ST oht T H AT {SToeil Reeh sh Sufeerfa &
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TeT drd & femaR ot | forere uy=na grehTur wifasiier
Tifergfierer, Ifaerar 3R Yk fereett shiere ot umT o
AR FUH I ETaTR |

WS WS hT ST hieh HSHHRTAT WiTehice
equine chorionic gonadotrophin (eCG) @ &= W
gonadotropin releasing hormone (GnRH) & quTa
T geieh qoTiar g fep atf st wis Hearret = 36
e & A€ GnRH T SUTT &d U HEOWRTTT
et 6 §2 i Biet fergt @ et 85.7 ufawra dstd
3T I Ufia foram | 3i Sei | ggar & TueRTe™
ffvaa wma W gHhmatam & g i R H gar
FHHITEAT T TGS |

wfer ferufe s (Hie ), vee feegsifs
(TEITE ), M TR Fiatms (yier) ST
e feRufetm gt % ster (gee 3R vt gt
g ) wrdfer U W ST Y 3K W o Wit & ae &
HHTr T FeIchich oh &U H 3T Hodieh [ehdT SITUIT |
TEA-AR, TG eARIhl H ehig WEqUT TR Te i g, St
3ef-9Teeh &1 H UREYH STeTary o faq WieTqur o Wt 39
I ol AT AT ST HehA TR |

AT UL o SEN AR WY 3108 & Hend faetar & feh
WIS AT T &1 oIt T T aH TR 1T ITeal aTe STUT
FER e & o wagug 7@ 2 3 gufen
TSI W1 -TE1 &1 dehd |

g U ¥ yHaiR &% Uge feq shieiey au o
HIgAT HUIT: 12.59, 7.90, 12.06, 21.54 TS 1.82
TR UfayTa off |

AT 9 n-3 WY HSeHl o Tl o JMERIT FTYIhaT
€ 7Ee %9 TREEnt dwiaeid, ey,
androstenedione 3fiT sga gQfeT= Hag9ierar
TIEAH® YUThi AT H T FEITaard GURerars |

AR S & SUATT © faentd o wavi= o whig aagrar
TRt o Seiver it TT=AT et 25 Ufa9Td ek oA fear o
Heral §1 100 Ufaerd RDN ekt 319l & @1l RDN
Seiteh G i 50 9T ek R TR ST Hehell B 1
Teh 3TETET, UMITE 3 oh G 75 Ufavrd RDN <t
100 UfasTd RDN & Sigay Ut 1= fdeh uRumaasy
TS R IR ol UTer okl SiaITS 6. 18 WfargTe 31firen ot |

+  weTE & 40 feAt g IW/CPE 3/ umd & 1R fa=ms

AT <] AT & THed FAT e W SecA@=1ar e TE
0 FHT| g T, Uit 57 @t fe § |/
FA et At =0T Rt qotn § |releh €U ifereh
oft 311X JTUTITEE S YA oh 3T TALIGhT ( TAT, TET
FHEYT ) h SRER ST |

T @ foliar STYINT & d&d, T TR i SUST/Uren yerm
THETE T STEAT STIHART o FoIf e T oh SN UT W eIqui &
A== off, Treiter, fgdrarsrerd d, srftreran g s st
IUST/GreIT Rt 1.0 FICr9Ta STET &t oh ey 3ifend fohan e
it fep freisror ot ur=it o W 9 SRkt 31freR o 3iR 0.5
Qi T9Ta ST & oh SR TSR YT T |

TAEH/10 FRn & SaEgERur 3 aifear & 9t |
rufisha Fte 3iR dox ot uen § el gfeg o,
Talfeh Tad o I9TT W AT TS U 3T TETUw st
Tt/ 20 fn & SeqgEetor @ WY 2T T
feET & Ul & WIS W, hide WA W getEd
GG IRTUT 7 31U SR WiElA it 9T ekt A feha,
TR, Hatam st 15 T g o arer 3om /e
ST R &1 TS 311 3171 GITeh! aht T § 32T &t /AT
Tardh afg s |

ITEEh TTSTET H Saet TN 3T @A ferar i qorm § A1uaw
3R STeRT o Her) A SMUTH Ul hl SMA9Iehar 3T
ITIAH e STGehaTl T | Ik T | g Sare
YUTTel @b T STart it st STTavgehar @ diet o
HISHT 3R AT & @ 9R o Gat ot gad 31t
STEeh o U H @I |

o o gefawad fadnfa, o) o faaftitas e Tuw
TRl 3T @I H SRS A aH Shl U ehl T8 |

T fagt Tiamaiiess Heavierr ierur u¥ 100 Ffagra
gfeacier @uat ® Yo& Enterococcus Wi ®
ufHfafe-sit & fa 3R Bacillus wiifa & Sfaefem,
Aopurgw 3i7 dffafe-sit @ fog 2@t e €. witerd
Srarursy 7 gt aartatas (96.59 gfasta),
ufafafe-sit (93.18 wfavra ), TaterataT ( 89.77
yfaera ), S ( 86.36 ufavra ), SFertaTEiaT ( 77.
27 wfawra ), wiertursfas ( 70.45 wfaera ), waifaet=
( 67 Hfawra ) 3w whifertafer ( 60.2 fav ) = foag
oo yferier feaman | €. wiend geres Semmgfaa & wfa
T g G {9 e ag g |
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TSTATATRTH HeqgT UT Corynebacterium
pseudotuberculosis @ Taamw fawiuetemaTta,
AT iR Jemefa gad gurel teiemites
I T | AR YTk UHiToet, AR ST
2T T oh Ul et Ure T |

UUeT e, WA USTiid Ug SEHRET JSiid o oy
aTftfer WRUUT HUIT: 60.8, 0.7, 12.4, 2.8 TS 28.0
Qi aoTd TET | IS HehTuT ahl WTfeeh WarTfadr e 27.1
(mT= ) @ 92.7 iavra ( fader ) aek ot | TE. ufuetad
W UeATRA fee WHATTAT HGA & SR ot
SMERTRAT WHWUT St TR WRWUTAT 15.9 ( FalT ) |
46.4 gfagra ( Fadsr ) T ot | g HehTUT hi /A
aTfieh et 771.6 372 Wfq W off 3iR HiaamHh
AU E Uge Ueh S50 o¥ oh |2 45.8 (A= ) | 3139.1
sigufaumm( fadsr ) aem & |

ATEARAT HHUUT T STrEA T ST /TSR @I o
15 (|3 )| 179725 (A&sT ) oocysts /ATH WA deh 31T
Fh T 6 9 (S ) | 25805 (faedsw )
oocysts /UTH et deh it | STERRAT oocysts it AT
WO 7 3FRA | . WigHienion U4 §. RfageT qew
fader oY e -fagsr ¥ 3. TwiE st THEdr g9nig |
Tl H, 318 - YUTIEHT ohi ot | 9o JUTTe @ ded
SMERRATHHHUT bl ST AT ST TG |

AR 3R for focTeRl @ HeMTcr, ETEgiTehigat 3iIT
THEH 3 7 feuiend wered 3is d=m fa >90
YfavTaTa >95 Hia9Td aTal HIeh ol g9s |shead
@ UT @ Solid, 3UATE S eTggiucehied 37eh 7 >90
yfaera 2fg ged oy fomman fEmer smwa =
Horer 3R gEgiTeentaet 31 = 0.08 T/ fireft st
AT ek e 37 e foer ( >90 wferera ) e,
Safer, STeiter 31eh 7 1.25 T,/ fiett st Giger ek >90
yfavra 3t d=q ey fa@mar) @4 1@ = 0.08
T /foett st =IFaw Gigdr & 99 >95 Yfavra anat
Rk fafaferaes |

T ATGT H TarT 3 UT9Teh QAT oh STelSIg Hate o
ek 3 3isT i W& a6 o S Rl off Frerifca
(> 2000 TS AU ) qeh T ug ot ( AferemtiorT
A i T-TATE oht Bigeh? wgl FEC fadsw W 2280
3102 Uit I T U M ) | 3 fauiia TA-eEA @

T3t § WeRwuT oht =w ( Feifta Hwrur ) fadear &
WER ° 2ET T U 39 SR g e’ i
STAYTHRATET |

TR skt ufaen faemy e Rty ¥ uee 9 ( 70.24
Qia9Td ), S0 o WUF Sreel ol | (5.54 ) TS g
FeH o GHA FoEll &l W& ( 5.46 ), URURE O
T T Wi St e | ((SRHTT: 47.06, 5.26 3R
4.92 )R TEN |

o | gfeg e 1d wten ste fgeg T et 9
HTIT: 195.9 3T 180.3 UTH Tt AT H <IRT SAThT |
et faemy T Tty | o1fires ((256.3 UMW) @i
AAfTTE aifoe Weush & a6 o fagauor =
H14:0 31T 1 6:0 TEH 3T BT /7 AT ( 1.41 3
22.0 yfeera ) 3iiT €H18:3UA3 T ot ( 13.36 Wfawra )
ST FEaeT 1T =T | goTian I |

TUTIT GER o foru SR A aeh-ie & grasiu g ameet
I S (40p) & SN § 20 Ufavra @ 31fereh =t
gfeg &t Tendt & 1< e fedafin e mie 391 (>60p)
i ST § AW ST |

AR ST It ( FE S R TS hredi ), Hufe
& it i it = 0 e At A o e
faesrfaaferTm)

TS o Sl ohT HRTUT TR o Hafert o (12
Qia9Ta ) ol o Hiet St HufeT o (48 yfasrd ) 4
T[T 3TFTeh UTET AT | TS ah Sht STt sl ot | ureh
T HATE, U WA S U & WiET S QUi O g
ShHThT ST TTET T |

T ohi UTepTdeh TS & {0 WIS @ ®UH TARUT Al
IUANT hich URUN SR S SATGT hl HTHLTHAT § G
foran T | At-wide T H gan & fag At e st amen
ot ShTTHT T T Tehdt ¢ | T8 GIEahiUT GeH-AISeH &
T T AR A UGHUT it KTl 8¢ qeh HH T
HHATE |

WU HifesT S huifae 7 g1 | fo wuitse i
AT H stgat gt foaman |

ITEE & foeTeht @ 17 St Il 3 Soa WAt § SR @
A STAaH T ekt Qv faw@Ts |

Tstter fumreT 3ii e faes arett dei @ w4 auet
T WIE ot T § AT aH T g T faetrs areft 4

M. 3.3 U.-B. N, F. 31 ., sifsreon /
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arftfe ufaaget 2021 \

B AAA R AT A H ABTS fafataarder wad 30
yfaoTa STaeR S TE |

T 24 T oIS A | SiHd S yiagrd i arst are
Tt SATTHT WA Tl Hiuwhslt faremy g @y o
wreder w9 ® aferen o | waTsie 3R el Hiuwst
gt T ERten | stteriteR ot Tifafafer wrefer v
w 3rferen oft |

A HE | AT 3 AT ST ol |1 Ure-aret
AT H wrdfen TU A 3tfren o | ATETgIT Skt WSt 9 WA
TSI A dTeeh ST H RA T |

10 Ffa9Ta WS WIS W grggicngsicd auTfed He
wast § ABTS fee (ufaer) i DPPH frder
(wfereTa ) ATt 31freh & | ST Wi SIS gIeESie ot
JTHEA Sh{ h TR UG =0T Shi GerT | Su=Tid
TG ohl el e HEATH ShHT 3T |

feramt (8402 ) st Wepif-=l, ATATHT, TeTHA SSH,
AIfE AU, AATEehar AR, ArEt Jueds T
AT (ST oh HIETH | TATHT(aTd R T |

foRam-gom s §, T RA Wiedd o agd

TAehwiichl YEUIT S WIRTt Twel= o Wieaw § &/t 1265
feram ufart st ervrfad feran T

o9 o SR, 8 AAThI, 48 Teheileht TR UL 4
YYTTETTeh Shi it A UIITTUT shTdigh ™l § W fetam |

g Td WeT urer | feremteat, fearat qem ufger
TEHRRL o IV [ & feu 43 ufvreror sy
( 1401 gfaumt ) srifsa ferg T

T | fafu= tron = fagafaera=t | 17 faemeian =
Ih TR T& WIS UTGHeHH o 3TTd STTHET
hre feRam |

HEATT hi ATSHISH GRT fRami it 198 W AR
HUR 24 |/ 1665 WS, 221 TR AT 2154 @I
o /faaia frgm )

RET 39 VT O (20 =T TF 19 TR ) eh191a
feh T 2T 64.1 YfawTa S >6.00 9 18E e A
(35.9 WfawT@ >8.00 W 2T iy W« Wiega)
YerTiyTa feRT T |

HEATH Rl TEEd TSI Rl 99.87 UTa9Td STANT feRaT |
Urenfirent, Sl st fognt, Tdietor, ufvteror ganfe &
228.33 TG S R T ST fehamIram |

16
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/ arftfes ufaaget 2021

A, e vd g Jedred & fae
a2l A5 &1 strea e ur

L ISIES

' RIS ATTI TS T SISk Yook TS

WERIT UREHT: USisit/01/01/20-25

ST, T, TS AR, 37601 HAR, W.ah. Afeeteh, TH. HUT U&
Sk ot

H o G ol aigfaal o ifaems W st ScTgehdT ol
qeieh s, 1000 a9 U] & Scpee 393 1 Fmior
AT TS &7 ST &THAT ShT 31T i oh SCeval | 31T
Toha T | TR § AT ST 5T, 3, 6 TS 12 HIE hi 3T WX
T 8 ITeR I HAI: 2.90, 15.94, 24.65 T 29.91
ferum o 13 2021 & SR U SR gYaT (W, ) ST TS
T AT U SRUTT: 4.93 T 23.56 foRum T | anfiies wamm we
HHTTH & AT YT T S RATT: 98.46 TS 92.7 1 UT9Te o |
e 2021 % SR SS9 e[ W SgusTar 70.79 WiagTe o |@rer
S AU Sl eht AT 1.91 UTE TS |

TIH B: UTET Te G0k alftieh 3T S Sd1e ( SiqshaTs )
HUIT: 646 TS 1080 UTH T&T 1 4 2021 ¥ ST Y& UAH
R | ¥ Wt i Ta SR go SaTeT 814 W TET
SHfaaar ey 0-3, 3-12 TTE U S0k STl 0T HUT: 94.91,
96.84 T 98.63 AfA9TATET |

sifaem= Aer

heR-oil ST ki SHMIETERUT 2 o 2021 @ SR e BT
AT TE SHTHUH WA & o T 9 /A 416 AT
ToreRTet T | ST ST T & Sea=1 Wi | 100 Wit theh-sit
A o dTgeh BT Gt | theh-ail S ohT Ueh THE S
FUH GeARTUTE AT HSATATE |

L 1 2 3 4 5 6 7 8 9

bp

140bp
110bp

BB BB BB BB BB BB BB BB B+
Hh—dl oI & NRAR Scure &1 RS fagayor
(@ Tat: 100 1t gy WY, A7 1 | 8, 10: GARY FecB™
qIE®D; o 9: fAYH FecB™ a1E®)

FEEIT URTSTUT ShTHghH o ded el 76 (29 T d 47 HIET )
Thieh-Sit ST aTE ek ST S TSt e 9 i v
ferami =1 WaT ot 713 | SR o T & |, 75 wfaea
TEYSAT TS S oh AW el ohl ST 1.80 & A ferom
ST 36 T H /e 64 HHAL ol ST (a1 | HAAT H o1, 3 TS
6 TTE 1 3T WX 3 IR W HAI: 2.96, 13.85 TH
18.87 fRum a1

e TS Y& W Wi ScuTeH &g HIeTINT SISt Rl
ST ITeR FER

Yta. ufes, Tau@. fasn, seur AR, taS. ufeam
(18.09.2021 @ ), AW faE WgAT, AT.TH. MIRT
(13.12.2021% ) ud arg. Hom

THTH | HITYXT HHAT 6T ST, 3, 6 T& 12 TIE ot 3T W 0T
IR A 9 HAIT: 3.36, 16.82, 24.14 WA 29.29
forum var 1 mw ek offaa R gfg 0-3, 3-6 T 6-12WTE
% ST AT 148.99, 73.95 WA 50.93 UTH TET | WIW Ta
IR B: HIET Ud Ik aTf ek 31Hd S ScaTe shuvl: 681,
607 TS 1301 ATHTET

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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aife R0\

TUNTH T& GUATH @ 3R W T &¥ AT 95.70 T 87.92
Qfa9Td T&T | SMftieh SftfaadT &¥ 0-3, 3-6, 6-12 HIE 9 T9%h
STEAT UT SHHIT: 91.55, 96.08, 99.29 AAT 95.72 Wfe9Ta &l |
foramt ot et 151 ( 71 T 80 WIeT ) UgT & / forafia ferg

eI SoRTS o Ted A shgl o 26 T & /et 63 frami st
wftafera forar =T | F(et 3603 9T (2338 TS A0 WSt
wfeq ) aitmfea fey @) 9o 1 51, 3, 6 T 9 UTE i
MY W IR WX huvT: 3.38, 14.01, 19.22 UH 24.58
ToRTT 12T | /T 2363 IucTer Wl § 89.58 Ufayraar & @iy
2117 99a T fehu U aifiier Sfrad o Sdmes 1124
THTET

TEASTE ol ST WS & 4 H HTTA 97k G
uq farene
(FERI RS Uit/ 01/02/21-25 )

Uik, wicTen, STHET. 94l 2Aftar #gamm ( 30.09.2021 €6k ), 3R,
TH.TERT ( 13.12.20219 ) Ue 3wfag Wil

W, 3, 6 TH 12 HIE hi T W AT T IR R
HUIT: 3.77, 17.66, 29.56 Ta 36.74 T T&T 1 www 2w«
fTek 9 gfg 0-3, 3-6 T 6-12 WE & SHTH HAI:
157.78, 123.19 W& 50.01 UMW TET | ATTS ok THRTH TS GHTTH
o YR WX A X hAIT: 94.79 TH 87.36 Wiayrd T&EH |
SHferaar et 0-3, 3-12 HTE o IOk TGEAT UT HUIT: 98.57,
99.14 TAT 96.70 WTa9Td TET | YW B: HIET US Tawh qMftch
ST S ST AT 0.846 Ta 1.504 ferum w11 a6 =
ERITHRA 62 ( 36 T 26 HIET ) UTETATS! S St T3 |

qredrs! 9
FrETAET & 90 fei | aftaa deh ger seme 0.710 e
ar| FEad (0.608 fRUT) &t T § IR H/q % AN
SEa €9 |/ 3t (0.812 foRam) sitwa ofve g

HATAYRT AT
fafir= gefaat Ta &t o1 qerTeTeh ey
qFeTsS e UresErEr  Hreq
S yTiftes ar ( feam )

SE) 2.90 3.77 3.36
3UE 15.94 17.66 16.82
6UTE 24.65 29.56 24.14
12WE 29.91 36.74 29.29

TS

TurT g 98.46 94.79 95.70
S favE 92.71 87.36 87.92
( SUCTSIAT MR W )

ST h U St 1.91 1.04 1.13
HIEET

SRR ( wfaera )

Tehet 29.21 95.60 90.10
T 50.56 4.40 9.90
/e 20.23 - -

g e gy (34 ) (fermn/ois)

ST AA 4.93 3.80 3.78
3IURW 23.56 17.75 15.82

simasrsae( fwr)

Y S: UTET 0.646 0.846 0.681
qIh At 1.080 1.504 1.301

aftfen Sitferaar( wfor )
0-3WTE 94.91 98.57 91.55
3-12W8 96.84 99.14 96.84
TIh 98.63 96.70 95.72 ST SETTRT |
18
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/ arftfes ufaaget 2021

TSR i [T STl WX UTearesl W o1 g Sedre ( femam )

&R 90 fa1 1918 2 HIE 3WE
Hehet 0.710 0.882 0737  0.552
qaasa TITH LG LS I LA IR U L)
oo 0.698 0.867 0.762  0.504
e 0.743 0.894 0734  0.627
T 0.747 0.963  0.773  0.572
>t 0.652 0.805  0.680  0.505
aﬂ *% W *% *%*
Lot 0.608 0.839  0.591  0.447
IRE 0.812 0.925  0.884  0.662
YrEAaTEt Ul ® g 3T W & Ud WA W 7Y &
JTEl ot faraur == fear g
YreTaTSt WSt | W TS TR WRT HIY ST ek g Seare
(fmm) Wy
g wfeera afta gfen
ECERICE]
Hehel 100 0.762%0.01
T affer( 9t ) **
<30.00 37.50 0.631+0.02”
30.01-35.00 35.42 0.718+0.02"
35.01-40.00 20.14 0.773+0.03"
>40.00 6.94 0.92440.05"
TR (9t ) **
<10.00 18.75 0.555+0.03"
10.01-15.00 74.31 0.735+0.01"
>15.00 6.94 0.904+0.01"
wAErgTE (H) *
2.00-4.00 21.88 0.575+0.03"
4.01-6.00 67.71 0.72740.017
>6.00 10.41 0.904+0.04"
AN R oTraTs (9T ) *
2.00-4.00 65.28 0.652+0.03"
4.01-6.00 29.51 0.635%0.02"
>6.00 5.21 0.85240.85"
AT HRT R O (@t ) -
2.00-4.00 22.22 0.690+0.03"
4.01-6.00 53.13 0.635+0.02"
>6.00 24.65 0.856+0.02"

. AT Sl TG & ST NG T TSIk TR
HET YR : TRt/ 02/01/20-25
STINSTETST, Tel.ah, T, TS, Se YehToT U hHeTTeht et

Sehell WHAT o 5 3, 6 TS 12 HIE ohi 3U WX 3{9d IR
o SRUST: 2.83, 16.20, 25.67 Td 28.22 TR W&t 1 5 Sfeh

aited W gfeg 0-3, 3-6 TS 6-12 TE Thi T U HAIT: 148.
35, 74.51 Td 36.08 TTH &I | Au | g, fgdia wal qeta
U | A T IUTET HUIT: 734.16, 700.20 TS 563.02
TTH &T | Sk | aTfieh, S6d, YIS 9 |el ohl Sl § ShuvT:
1972.01, 660.35, 573.09 Ta 725.19 UTH 3irad S ScdTEA
BT (7 T, T T e Ao o et ST o 29.
35 HIEeh, 5.78 WHI qAT 14.34 Jfa9Td Y& | HHEH ¥ T
HHRTH oh SN UX T HHIT: 90.47 TS 84.96 UT9TAEN |

bl el

el g | He Staadr 97.76 iqyTa &l | 0T §
HFreRa® RIUT (44.2 TiA9Ta ) =FATTETH, TavaTd i ST
oTe ( 25.6 Ufa9Ta ), & ( 16.0 HfavTa ), TieTdT (11.6
gfaeTa ) wa sifeara (9.3 wfavrd ) @ 1 et 129 U9 ( 58
w717 ) framt smras /faafa feg

I ZRT AT 3 ST o foft UrReTet o
CaRcCace)

g faeRra U Yeaeh uiEsET

(31.10.20219 ) T HEA T

W, 3, 6 F 12 HIE i 3T W Tehet 3TTHA IR WX
HUIT: 2.89, 16.60, 22.46 T4 31.04 ferum veT 1 3fia & fren
R gfg 0-3 TF 3-6 AIE U HUIT: 152.92 TS 69.94 ATH
TET | 40T | QW &heud ¥ 3iHd 9 SATed 409.08 UTH
TET | Tk T QTN ek, S6d TS YRS o ¥ 3ited o
ST HUIT: 1262.95, 693.47 TS 609.60 TTH TET 19+ T

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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arftfe ufaaget 2021 \

3ftea =T, 9= TTHaITE Ud Hge 9T ShHTT: 36.28 WIEehI,
6.61 GHI AAT45.62 YTAYEATR |

qifsier TUANTH ST qAT GUTWH @ TR U YT o3
HHYT: 95.22 WA 91.03 UfayTa W& | ARATET g B &/
Siferaar 98.72 wfavra W& 1 e 139 g (103 WA 36
HTET ) U 3T AT o & g g & &
feramt s T

. ,. GT

T ATl ST SRl &l ST GATeTeh a9t
HUES =lehelm qRErSt TRT AMfFehTeli =~ URA WAt Hyafua W
airaa TR e WX ( foRam )
EE) 2.83 2.89 3.22 3.39 4.02 3.60
3°E 16.20 16.60 16.81 17.56 19.07 15.37
6TTE 25.67 22.46 22.22 20.49 23.43 22.52
12918 28.22 31.04 26.95 29.73 34.99 26.79
PEEE]
AN g9 90.47 95.22 92.92 91.74 98.79 95.48
T w9 84.96 91.03 80.97 97.62 93.90 90.00
( TUNTH S MR W )
3 ferehtg e o seare1 (e )
QT he /B: WTET 0.734 0.409 0.699 0.970 0.910 1.030
TR ATftieh 1.972 1.263 1.659 1.930 1.710 1.120
AT
A erag (8. ) 5.78 6.61 7.44 5.81 5.84 4.02
T ST ( WIS ) 29.35 36.28 32.27 31.92 22.82 19.25
HgAYH ( fa9Ta ) 14.34 45.62 31.39 6.98 0.00 0.12

5T W HIRT WIS ohT 3ATE 9Tk YETR U
AT

org faema R Aegeh afEsHT

AT =TS, Tel.eh. THAT, A9k FHAR, famet Fe=w (31.10.
20210 ) Td wHAATER TS

T §ehTS: AT BEHT § 51+ 3, 6 TG 12 HIE ohi 31T W Wehel
S ITRITeR W SRAST: 3.22, 16.81, 22.22 TE 26.95 feram
TE&T| 3iia efes W gfeg 0-3, 3-6 TE 6-12 HIE W HUIT:
150.57, 64.26 T& 25.58 ATHTET | HH1 6 e, fgdrarwd qora
U | A H ST HUIT: 699.04, 505.11 T 512.06
T TET | TR Mk, SEd, IRE T T ohl hou | 6a

HT STET HHI: 1659.18, 552.35, 466.76 Td 619.03 UTH
TET | ] ST ST ST, T TTalTE TS WSevT ShuvT: 32.27
IS, 7.44 WU TS 31.39 Ufavrd T&T1 /e THE TS
HANTH & MR W US4 &F HATT: 92.92 TF 80.97 Ufagra
TE I ATRT ] U Rt SHfaear 96.77 WiaeTa W&l 1ehed 55 WIRT
PRfrariwmas/faaafe

WEH FaRTE : IS ST, TR T8 Qart el UF 38 UiarsTr e
I B 69 WS UTAehl sl 7075 WS (4422 TS a1
g afga ) aftmfer ferar wam iarRr au=i 6 9, 3, 6 TE 12
TTE Shi 3T TR IR 3T 9 A 2.92, 14.30, 21.72
T 26.50 FoRuT T&T | 3T Srereh o1 ScTe Ul shed ™ 584.15
TTH TET | S{et ATk TSI & 69.06 UFa9Td & I qeis ¥ gt
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/ aitfe aftrd 2021

HRRT AHAT

i S 7223 WFIRAT, 1570 WS HIAT, 4269 UUTSR & Eieh
e 9645 A HATITER AT ST A | WedsT 6 et 20 UeiTeh W
T T qT HEAT TIH | HA 25 Uk U AMeha U
UTETehT hl UIETSTT oh SE9d oh STTHR faaie fere T |

TEH S SeUTEA oh foTU SU-FHIa TSI STAatg
gRRfEerfa W HAyeifera 9Ig T STa 91eh Heish
i gew

HET URESHT: TREIBTRUH /03 /01/20-25

ASGATEM, AT T e Ua T =rert( 31.10.20218 )

EA 2021 % ST UST ETHEAI § ST, 3 TF 6 HE ol 56 W
/T ITRATIeh ST SRATT: 3.60, 15.37 T4 22.52 feRam et 1506a
2020 % ST YT U HAAT T 12 HIE Tt W WX Bt IR
W 26.79 TR TaT | 3itwa <fes W gfeg 0-3, 3-6, 6-9 TE
9-12 WTE WX THUT: 127.98, 65.29, 41.11 TF 23.16 AW T |
STftieh THTTH €T Ud GHRTH @ STER 0T 5771 &1 ShusT: 95.48
TE 90.00 Hiq9Td TET | HHAT § Werd ©; UTel U 9ok | aTfteh

S TS HAIT: 1.03 Tl 1.12 fomam &1 wem ©: Al o
HET | o TS, A S Ud HgAvI AT 4.02 W,
19.25 ATEhITAAT0.12 HIT9TATET |

W1 § 0-3, 3-6 TH 6-12 HIE i 3T o SR T ST hATT:
2.91, 0.60 TH 4.44 far9Ta TET | AT, TEwh W H FI T
4.63 WfereTa TET | 813 o TSt | r{aEfyTer e 2q feramt
TE U9 uTer fauTT, fenmaet uevT ol /et 87 9 (64 WA
23 W1 ) S= TR

TRE BT SIS ekt T+ Ut gRT
ST T9Teh PR
FELT UREASTHT: THITRSTREL /04/01/20-25

. foree, TaT.. foenRE, S AR, TUA. TS, &.
YT, T, TSTUTENTE S {et

TFRTOT §T51T ST v, AT WY RA RO WS H ST
3, 6 Ta 12 TIE ot 7Y WX e IR 9 HAT: 4.02,
19.07, 23.43 UH 34.99 ferum vaT | oitwa e R gfg 0-3,
3-6 TH 6-12 TTE ohi 31T U HAI: 167.22, 39.16 TS 60.83
T T | anTfifeR U ST 98.79 UfH9Td T | HUET & 3
T T X 93.90 Wfa9rd W& 1 2017-21 o SHIA, Ferd Weti
i gorm yHa 3 31T hU9T: 540.43 3 696.0 o ot
TG AT 3T JorH FOiT O = hAvT: 379.67 o 3iw
35.36 fRumem|

i TaEh aTftier v Sares W ¥ 1.71 foram ud wrer o
1.48 TeRTIT 72T | i Ed w9T B: ATET S ST 0.91 TS 0.81
feram srmreT: R we TeT HEAT | T | 3itee | q s, HgevE
Td dq TTHITg ShAST: 22.82 HIEGhid, 0.00 FTavTd Ao 5.84

TEIITD, AEIR IR 9Rd 3941 AT

M.5.3199.-3. &, . 3 4., sifdereer /
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aife R0\

WU 99k X | TE 21.75 WIEehiA, 0.00 Wia9Td a9 5.24
|t Ik UTET 9 18T 1 0-3 |IE, 3-6 HIE 6-12 WIE o G9%h
SHferaar sRHTT: 92.42, 96.73, 100.00 Ts 96.98 Ufa9ra &l |
TEA GIR 2 e ch Ta AMUCTTS oh (Tl ohi et 68 WE
(2246 ST ) S TE |

SIATCHeR YST o WTeaW § iferehteii=l 9IS oAt
AT e G
T URETSHT: THITRSAREHT/04/02/20-25

TS forenE, ot e, St AT, TUA. T, @
YT T, TSTTATE, Ta S {eett

JFEERTE | ST, 3, 6 Td 12 HIE i 319 UX 3{rad v
W AT 3.39, 17.56, 20.49 TG 29.73 feham &1 Sfrea
R v gfig 0-3, 3-6 T 6-12 HTE Y 3T W HAI:
157.03, 16.52 T& 49.54 TTH TET | AT ek THITH & IRE TS
FEA T | HHIT: 89.47 WF 90.00 WiA9Td T&T | HHIH &
JMYT W S X INE TS a6 e ¥ AT 100.00 TS 95.
23 gfaeraTET |

ST TorEh aTftieh S Sare W H 1.93 fRmm ud mrer # 1.
20 femam T 1 90 o Sfiea word ©: |rEl S Saare 0.97 Te
0.93 TeRTIT RAPT: X WS HIGT | ¥&T | 3ira dq o, Hgev
U dq THaITE ShUsT: 31.92 HIEehiA, 6.98 Ufawta (hetero)
@ 29.12 wfaera (hairy ) qem 5.81 9 1@ 10-3 WE, 3-6 A&
612 HITE & STk STl hHIT: 95.1, 97.4, 98.4 TG 96.3
Yfa9Td & | 16T G 2q fohami st et 38 W (22 /T
16 HTET ) A= T8 |

i
A,

THIRIR AR U IrfAdrel= ﬁ‘r_ﬂ

Rt emRalt o1 /i U g8 SeTe o
SR INC R OI
TR G U ST RS TR ATE T TRETSTT

Ta.ud. fasm, vt ufeaw, swur AR, S, urfeaw
(01.10.2021 9 ) TS AT ALTEHR

AT ( 2020-21H ERFATH )R, 3, 6 TS 12 ATE T 3T
T 2frEa TR W ST 3.13, 13.67, 23.67 Ud 33.75
T T&T1 0-3 TG 3-12 HIE @ SR &k 3iHd 9K gfg
SHUIT: 105.83 T 77.10 THTET |

o 2020-21 % SR yEfaa SR el | 90 &, 150 fat, et
T TS U il MSF T ST huvT: 82.15, 122.66,
142.38 TeX TE 193.55 {7 AT | rEITareelt 5 oht 3 1RI0T
T TSR THTATET |

Tfieh THTTH &Y Ta WA eh STTEM U ST € hHIT: 94.91
Td 106.75 UT9Td o | ST o THS Soeli hl WE&AT 1.20
1g 3 | anfiieh I €X 0-3, 3-6 U 6-12 WIE i 3G T
ST SRl W ShUIT: 1.99, 1.20, 0.89 TH 1.02 Wfa9ra T&T |
/A 221 THAAT( 1057 TH 116 AT ) fehamit, ALt T
T ORI HEAT3T ht SRt SR Tl | HIH Ta gl STgT |
IR AN TE |
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/ arfife ufaager 2021

QYT vd Yolelel gIRT
N3l @) IATGHAT dGIeT

B SEEATe Ud ATHETeh 3TER T & uream
| A SIS TS 3ok Uod HaeH i agrT
HEATT URESHT: THET/01/01/20-25
R.TH. HEE, TS AR T SR art

TR, YEa 2R WSt vl it Hehet ST R W e
i Faem &1 wee : Yarens sifaem 9w (21 a7 2mg)
wt THH €T @ o1 wugl ® fawtea fear @
STETT-3TATT Hehed THIST MR (Sume®) fSad wae
Trfaa frrstoT (80 Ufa9Td ) UE TeT- 37w ( 20 UfawTa )
o, sl faemar @ deaem-1 | 7w & uw (|
AT ), FTTHN-2 | ITEqd & U™ (W 27w ) X
ZTAAT-3 § Wagt o U (weifus fafan ) 9= fafv=
TRT 9 | 37 STUHSTR hit G GHE o REA ol FSSMTER
Faretram 7o | SruHs i T AT | FuwsiR-2 §
egT HA SAUNTRHT Wi 3T 3iferer TAgiuw wa
Efaees aen STuHeTR-3 | ifres faft== &t uar s |
TetsttariiSe Tfafarer Aieq /el Thalfoed SIHaT -3 |
3tk of | T I W ULt o Ye9id @ STUHAR-2 ( 4.33 )
3T FUHSR-3 ((4.09 ) Tt T ¥ FruwsiR-1 faemy mu
Tl § A JER HUAUT( 3.10 ) ATUTA & Wi | 3tferes
gig RTUAT T |

120 - 101.3
100 -

73.6 72.3
80 A
60 A
40 -
20 A

0 T
Moringa Mulberry Khejri

T ART & A1 ATHAR R W A7+ &
IR® a7 3itwa e gfE

Average daily gain (g)

Hiftrenifen iR shet aTsTviteT aEfier STl oht ool WigAT q9Tis
g | ETTHAR - 1 Tt FEeTe U B | Ufafeeh o sl sl T
Yiforaifen 3T ST STUTA 31fereh o | STuHeTR- 1 faey g
AT H ETERI T 3T et Wie tSTaTT ahi TS A ES |

Heher TS SR ¥ 391 TgEH d R At @t e &
AT Jedieh: fRTT9R HIeTqLr X 78t (27 ) &t A4
wEt ® fawfsa feren T 1@ dman @9 srem-arem
were fafsta emew stuia ShuaeiR-1, JuHsm-2 3i%
SuHSIR -3 TuT Wt fastor ( 80 wfaera ) Ua reT-3vemt
TRT (20 Uiawrd ) @ B gEd (SHEew fawew),
FeTgettean (faacimes, Femgetiar edfear) i =
(wfewmrn dfear) &t faen =T =T gan e @
faeTg wart Bg e ae et femar | et
T, STUH3TR-2 Ud STUHaR-3 W duifs atferen o ; greiiten,
SMERITRTURTET Tffater (ABTS & &9 | &I<h @l T )
ZIquaR-1 ® Afes off | uiwes ael &l uraekar 4
SITHIR-2 | STUTsh WiE = eht &l UTeIehdl S9TIE T8 | 31=T
AET | 3= IS aedil hl UTerehdl | ahig 3{a¥ &l g@T I |
TR -2 FEATT T AR § TS Aqe A 3T 1 Ff5 o
ey @ yaT =e feh STuHe - 1 fgemy e it | eifreran
o gfg, auverd STuHsR-3 § U9 9o@ & a9
STH -2 H @I |

100.0 1

90.6
s0.0 - 72.0 78.1
60.0 -
40.0 -
20.0 “

0

Average daily gain (g)

T T 1
Hedge lucern Clitoria Lucern

T3 aRT & Grel ATHIR Raa= ax fbfaer
AT & IR go A oftwa e 9fy

U TS St SraiguT et SrunsiR-2 faemu et g 9 WiNuT % WX @ uer wen fo drumemt-1 e

T TS 37T AT ohl UTSrehal Shitht & oY | STTHRT - 1

SuwstR-3 faeme U BuAl ¥ qursn wie i Sei v

faeme Tu vt o w9 feRue 3 W BIHAA AT Ud 3tfiren I<UEUT AT # | STUHSIR-2 ( 7.3 ) 3% SuHsm-3

#1.3.319.9.-3. N, F. 3 A, sfwremwr /
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(6.6 ) @t T | SUWIW-1 ( 6.0 ) fgemy Tw #wt ®
JMER FUTATUT JIUTA Sl o7 | T fehua @ STuHAR-3
3T Srunei - 2 fgare e vuEt | Sou S T Rt et
= | WA A § ufafess, wifteife ot safefie ufea
T ATSIYIE TS 3TFAT o ST SRS -1 fgery g
AT | IAfees off Ud fafa= aig 3nal ot I uTd |l
WHET | W o | st 1 faent u st § gteisen
AT A AR g2 |

TR Ud UTEen & SR Afqen ¥ W v
JATIRHAT : L IFAITA HT ol A T ST TEHTATHR
FRITHTaRT UE faenraiier YTt skt WE&AT & fore e ferar
T | ST EET, Tehet YUT (S 1) 3R UenttieR YUt
(STt 2 ) h EUH TSI | T T & 75 faei & a1, vt &t
e UE Sl SMEHITIN ( 2013 ) % SR YETH I TG 15711
Jet I e s o Sl ot 15 Aiavrd i wie = i st
UM I TS | 36 UehTT, i1 31T 2 F it ot ufafes wawn:
450 31T 550 70 Tiferat fTST0T Y UITRIT o HIA-TTA 6 TS
TRTE T T 1 TTTTeReIT oh Sitel Wi oh ST, Tteeh dedi o SuaiT
hT 31T hT=t A TTYUT S T aht MUTT YA oh fTT shifhen
I e fafsr & WY Tk urerehaT URieruT feRar T
T oh SR SiT2 HST okt 650 TTH Wiaer fHeTuT, 600 ITH
BT HET 3 6 e =g WS St § 500 UTH e fastur, 600
TTH BT [T 37T 6 TS TR il UITERIT SR TS |TTeFareit 5T ot
faremy T fae fasror ue wm @ srufisga et ame et
20.2 TE 9.6 FTa9Td off | TREME € oA ATt 9k | A= sf
AT 3f2reh ot |

FTelteR <2 | gt ot aferes T | Tifesr fasTor et deTeReT
i T2 off, dfer st ¥ dei = wRwmE @ 3ifeR =/ W,
URUTRE&T St 1 WS oot Y75 G ST 31Fereh o |8
T STEAT W1 | Ik GF =TI UT i 11 hT hINUT YUT GRT
TP T 2AfTeh T o HRUT U et ST HH & HRAT S |

iferen Srufisge W uTerehar iR 3iferer faar fasror =t
UPTeRIT o ShITUT Sit2 wgl ® urey Sufisha Wi &t
STAUGUTAT 3TfeTeh TET; AN, 6 THE H Hell vt @Ud A
TET 1512 ST H Uiweh e ahi UTeichar =+ @it favetsor feg g
Tk el oh 10 Soul UTelehdl (@S | 98 & IR sh ae |
FEATH @ 29T § IR o ST | 31Fereh dieg okl Ual Telm |
TUieEeT & 104 TEaTe | w2 Wgl ¥ IR o a9 44.0
ferumer, Srafen Sit1 Wt o 41.7 forum o | yoa = w03 i
dgt &t o | Sir2 WSt § ao W o | 3 WE a9 °
firTae Sit2 Wt o it ot |

Trriaren UE gramawen & fafuet =roil ut sifasm
gt o1 3itea IR WK ()

=T Thel YUT Th TehTieTh YUt
(fereR ) (sft1) eh (S2)
TRt

4" 33.4 34.6

5t 34.2 36.2

6" 35.5 36.9

7" 36.0 37.6

8" 37.3 40.0

9" 39.6 42.4

10" a41.7 44.0
PREIE]) 36.3 35.0
grETerRn

4% 37.5 36.3
o 37.9 35.5
3¢ 36.2 33.5

Jfq g 99 i GEAT ST 9ET § 1.0 0l qerT d 2 9T H
229t | gt & T e e g 3 HAHAl SR HerEt aer w2

g ¥ 1fereh o, TTeAifoh 36 WHE § sAferTa RuA ol a5
FHAT|

oAt g Sk grer ur (R ) e e s W (feRam)

g -1 STr-2
( BEA R EEAT: 1.0) (HH= o HE: 2.2)
T IRIRE @I U= IR W
s i E:ep) T
3¢ 0.406 6.0 0.945 9.3 4.3
4" 0.542 7.4 1.103 11.5 5.2
5t 0.633 9.3  0.988 13.7 6.3
6" 0.557 10.0 0.913 14.9 6.8
70 0.589 12.1 1.058 18.9 8.1
g 0.667 132 0.933 21.0 9.0
g" 0.575 142 1.060 21.5 9.8
Ty1 fafehedta sty Gas=-THe geusiat

2 o fars A AT SHaTuTet T gereRRtuT e aiet
oot : 3 e 3mew faes arelt o o w6 9y fehg
T, 2 fames R aret SRR & 11 gerashl st ST
foram, srTeRfua foram qen et fufed, Tremguuat
SITTE ( FETHIT SMEET: TASIS400684 A UANF400694 ) ht
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ST e T | g urees HtfaTe sTarestiet o UE 4.13 9 10.35
umol/min @t TTEId tannase feRaTeiteTaT g9Tis | gerernt =
=1 oh ST ohT SURIT oh{=t ohi fafarer erwan fead, Set aeft
JUahT GRT Tk o1 SUATT TS Hifdeiet &l A § &A

a o
o N
1 )

Tannase activity (umol/min)

LP2 LP3 LB8 LB9 LB11 LB12 PB14 PB15 PB16 PB17 PB18
Isolates

faf=1 e fagesT & a0 d5dRar -
tannase foarefiear (umol/min)

[l Bacteroidetes

M Firmicutes
O Planctomy cetes M Tenericutes

HHUT HER AfeahT
@ Euryarchaeota

Bl Actionbactiria

U fehaT T | geraen i UgET Sfaed, Tlelishiehd,
FASTaUe Ta fagiaey s e R sad gg |

IR & fafr wul it faem W 4 &t e et
Tt atfervm a9 (18 ) ot 3 Tt ¥ fasfra feram T wa
70 ATT9Te HHAT STMET 311X 30 U9t TS {Han =ik ared STTE™
i UITERIT STTHAR, TUHSH U8 Ueied oh WU H aht 115 190 et
o FaeTg T eur e ag Ao & wH g Uehsl feram T 3iit 16S
TfeTeRi STTHHTT o FeTT SISt 1T | |eft 3 Wt o ved vqE
WISET Bacteroidetes, Firmicutes, Euryarchaeota W&
Proteobacteria ( Se STIETUT STSTET ShT ST 90 We9Td ) & |
WISe™ Euryarchaeota ¥, WGﬁW Methanobrevibacter
o7 TS HiUwst T aret WA | WA 3fies 9n) Firmicutes
RIS oh HTHA H, Ruminococcous T fdeh Taferd o
TS STTHNR faremu Tu /a1 / erferaraw o

\ 1
- PR e
e JasR e e
AT [
T g
I
B Proteobacteria = T™M7

O Spiroch aetes

IrER & A= wul @ RaaM W) s @ ygE B9 JerfoEified

W3 ¥ TEEE T8 §OER AR faes netaia ©
qATTHE He IeqSi, SHATIEre T Wyewor, TH
feruam ST 31 dree Al st STENT : Wi 18 T9Eh
(5o 1Y ) W (AT, Ure-arst 3i ifaem Tt & o
Yedteh ) U fohaln T UE & WE @ feTg TevETd wietehia i
TaeaT = 9T ek HEH & 91 THUh-6 SHT dehsiieh gRT
T SASTA Rl STTHT TR 7T | 36eh 9T, TEETd faets

W TEa AT ST ol ST QAT oh (10 chthe [T (getg
TieTehicT H T oh¥ fear 1o Ue iRt | W Seaei gt
ferarTEm)

T@-TE@TS W W e et ¢ Hergdn ) o wrefes w0 &
ereh WL oS &St TSR e AT | GUTSH hTai 1ok §odl oh Ui
TR X o1g HIeTqXT © Seaa ( 72.6 TTH ), $6h 18 UrETaTST
T 61.8 UTH A Afayn= & @o@ &9 (52.8 UATH) oTI
SamuTeia T Gyayr 3 ureAars! Siv e wet §
Hefeh WU | S1fEreh A ST oSt TS STa9TauT sht §HT
Tt 3T AU AT ot G § 391 g et §
SHATUTEE o GyAuuT off fiek o7 | gAleTT, WHoT &
TE-TEE &X W, UEaret i A9 § uitweh dwi <t

1. %.319.U.-B. }. I, 319 4., sifawreror /
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SEAR U EHAT & Uel W W oSt oh ShTLUT HIGTYXT Shi
T H 2feres SaTuretsr o< HIuuT & W fereh St
wefaraetde |

TTER FEeTs T ot Hiet Seai=T : HTeTqiT Wi | o= o
e Scasi |ieleh WU @ W o | gTctifeh, YUTeA hTaieh
g7 @ Ufd fomam oX wies Ses weft T5e | 9ue e
YreTaTSt § W e o e H Uenieis 3 el Wi
A o Sod T SANTUT TS SQTUTE ToTST HIATUT it
e ST & | 5k UNUTTHEEY STT9TT 3{iR ATerqeT WSt i
AT H STSERT | HIeieh 0§ Aeeh A agT |

gt o ufer femu gurea wreifTe 2o artiEoT
U e St (T )
A TG-TETE T Eiokois
TAYRT 72.6” 36.6
greEAarst 61.8" 34.2
SfeyT 52.8" 37.0

THTCIT, TT9UT o Ioel Wi UX,, AT 3{T WY Shi T |
UrETaTSt 4R Soal CP 2 Sist shl Sraiigur sMTQ @, F0+
feruam o1 21fuer wiftenfes 3veT ot 21T Wetifaa ud o=t
T SUS AU T HYSHUT 3fiY 3501 a9i 9gT o
TTEEH | STl BT ohi o (ShaT |

ehe TR STER o g1 ogw it fae W frfor dwat o
e IS ¢ T ACT-31ETT Tehed fafya smer st
HAW -1, 2 3{7 3 wuE Tfas fasror (80 wfave ) wd
fafir=r =mr (20 wfaera) S 89 «g@F (Desmanthus
virgatus), ISR (titlimatar, Clitoria ternatea) 3R
ud (Medicago sativa) THeTTet SFTET E3T I SHATT:
TTAYNT 767 ( 3 Wil | faifsra ) & 27 fRHIR X dwei st
Taeran T 13 A vt 98 HEH ot 3H e SeRTTHR e
TET | TS IS S SHATUTEe T WISl ohl ST
SF 28R AahiTeh gIRT fohalT 7T | ETUHRAR - 3 ey T au=t
o &0 Ifen dieH St 2@ ) yie feetum gurs
TSR g oh Uid fhIT U Hie et STuHsIR-3 3%

ftRfor Tu=T o e Scaei Ud Sl ot g1
AR
1 2 3
LIPEE SR
/e 15.6 17.5 13.3
7T/ feRTT GUTSA e o STt 42.0 47.4 385
Sl BT ( GE ST=ig T oht WieroTel ) 83 101 84

AR -1 o S T AT | HreH & H1eaq & Sl ol 8T
T3 - 3 3T STTHAN - 1 gl o S AHT 2t |

YAt § UST STHAT S@TH 8 UIauite T8 IR
ferareen sutSr

AN TR T ST T Ut
STR.TH. e, TEAT TN Ud T.UH. Tgel

TR A TG AT ST oh Ui it e ot JIeT At
T WS WS ORI : S| W ot (~7 TR iy )
ot A wggt T (6), 2 1 81w 2t 2 F faunfsa fean
T | T | AR it $ERTTHR 9T (23 T T 3
1/3 Cenchrus ciliaris IT®) + 300 UTH Tfasl fasror
fareman T 121 1 31 2t 2 wEt | 2o &t T e fehett
AT | ST (9T ) S /R snefre ([ ) &
U o | ST @ HETE STE R fean e | vuAt @ utvew
Tl oh SUTT T 3TSheT A oh [TT TraTI=™ uteruT afga
70 fe=t = e Ster wXieror fenar e | aevera auet U 0e
RT TAT SRITET T 311 3eh WoTT Ye9ie oht 109 it &
feu Hartm e T |

TRE eree ST " anteier ufvel @t uwe faems &
TATSHT § et SRR UTTElT &THAT | HTeieh G §31 | 36
e, T TE i qoTT | AR uig a-1e gerehieh o €1 1
3R 2t 2 | e 43.5 3R 60 ufava wwW g W@ "
ST Uit o T FaeTs Buet | Tertem ot wew 2ifiren
( 67 UfeT9Tar ), THeh SIS TIH el ( 36 Wiawr ) i frEor
(27 gfara ) ® off | Wi Raey e wHg W sreel sl G Wt
1fre oft | g@feTT, o ekt frrehtem T EeRar @ fop dg domt
@ IMMER | R AMH®IT o U aht YTeh [GATg 1 TR

SieEteRTURTE feerfa st mutamer g gfg =i
g ATl | iferdeRTuR el feerfa 3R we yesia
ufyen et
T TR RTURTEN GTFaT 3479" 4461" 4873"
(MM Trolox eq.) . . B
/A et (UM H,0, eq.) 167" 1517 147
AR eTe elehich 488" 340" 3.05"
STt U B ( gfaer ) 617 917 100.0
Arerrereer 3 (T ) 462 477 400
Tertern =T (ufeer ) 273 364 667
=il eht AT 1.0 1.0 1.2
TOA oht S WX ( ToRamm ) 2.2 2.8 2.5
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[T BT UeAeH Tl Sgys A9 wgt faem &
TRt @ TS Wt HH I USET gt § Er e
reafereR Tl @ HEHT (WE-SA ) T SR 60 fet ot erafy
= T eremam emaifaa ferar T | e @ S 3irea
fireRam SR =AW ATuNTT wEIT: 38.8 IR 26.2 i
Hfcwas 9T i AT S AT gerhish 07:00 &%t 31X 14:00
TR HHIT:27.5 3T 34.6 9T, W TR THIR TH & a-1a
wt goTar & | | aaEs -mefadt e arfawm ot
(2-3 36 T 311, 31.8 foRarT 3fiHa IRIX WX ) =it gt \9ET,
STt 1 (T ) T St 2 (SUER ) W uHe Y 9 sefeq
Torarm T | |t WSt it ~ 8 ¥e & foig wrepiaeh wRmmg §
SRTET I TE § AR Cenchrus STHE T3 | §8eh 3TATET,
JSTH 2 WX & Tiferel fstor @ 300 v /a9]/fe & w1
u¥eh g &t g 15 1 |, Tifas fastor § 36 wfavta e,
40 Yfa9Ta Sit, 14 UTA9Ta GIwE ohi et 3 FiavTa Tt st
@ett, 4 gfavra faet ot @eft, 2 wfavra @t fasror ofiw 1
yfeeTa ek o 157 2 |, Tfqe fastor o 15 i 9@ wifin
STEH®AT o Ul o T SUXH ATt ITifae oft | oRufien
Tifera fastor &6t et | Tiae fastor § wiftm =t ufwat &t
e | TR oI ATT § 135 Ufavra st gfa g3 |
afted 95k goT ST=TUUT 3 Uiveh aedi o1 SUANT g+t
TG W THE AT | ETeAiich, HET ot STt e e d
WUl ufierd o, catalase, SOD SR ABTS wifafaterat
SRUIT: 6.3, 9.9, 7.8 AFA9TA MR o U aTct @WE | Fa=rur
| feren off | T WHEl | WSl 7 100 Uia9Td HE o Ue9i
e, Safer T &X ST (70 UFa9Td ) THE i g §
Sit-2 ( 90 fewre ) ® eiferen oft |57 fasror Rt g | Wit
& Ul § g Afas fHsuEs et 981§ aggetr i
SUSTAT SHHIT: 39 3T 80 UferyTe 31feren off |

TR fgems W afaene Wet st e ueie

LRGeS Cil it 2

( F==oT) ( Su=niia )
gt &t " 10 10
wg ¥ oS (ufera) 100.0 100.0
g rafy ((Her) 16.940.4 16.8+0.5
Truter gF ( wfaer ) 70 100
45 fe7 W yur gE@n 1.71 2.11
T T ( wferera ) 70 80
gl 1.43 2.00
JTTAT 1.00 1.80
Tehet S ( wferre ) 71.4 12.5
g < ( Wferera ) 28.6 87.5
Hert <R ST A ( feRa) 2.8640.26 2.8140.15

S § MMEN AW o U H Ik ey st
= SISt afedt ol arafuTeh Ua ufaver
fafames amwar

W U USTRET/ 02/02/20-23

ARRT SR AT (28 ) § SRR A9 & ®0 | fearen
HITSHTAAT () X ftserent ATFRTEaTTAT (e
T ) % UINTUTeh Ud Ufaer faf e v o Tedichd it
@ T U stemr foham e | Aeet Rt < et | faantaa
feram T o 3iR 5% 60 Tt @ ferw wfafes 300 o wifesr
TasToT S A YR ST $eSTTER Raaran T TE 8 6e o
feam 1 <to wgg & gt 1 o o wu o @ foan, safs
2 UF <2 uEl & 9uAl @t wA: E. officianalis 3R

Tioah el ohi I[5eh G STTURUTAT SHIuTeehadl
eSS o &1 22
ITh el =g T (uH/fe ) 694.18  725.61  736.46
qrerehel ( feer )
I g 61.54 6370  64.28
hTafTeR uaTel 63.59  63.90  64.14
Sifteha WeH 7018 7135  72.64
STfsaga Tom 56.01 5710  57.45
ERrci) 6418 6621  66.88
EEEER:CIE: ) 6221 6294  63.13
ST 3TUwTSIeh 391 5481 5636  57.13
ST STUTTSIeh T9TT 4561  46.46  47.31
ELIEKCIE] 7337  78.04  79.04
T TR
% uTe Aeha qrEr 11.60 1179 12.01
% oHel UTST UTHeh dedl 5245 5373  54.42
SMER TUART AT 1477 1041 9.73

*- Significant (p<0.05)

100 -

80 - Bt Fmt ET2

60 -

40 -

20 -

0 -

Initial body  Final body Body wt ADG (g/d)
wt (kg) wt (kg) gain (kg)

AR 99§ TR goH 9fg w S-gfear
@I YRl ST Y91
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T. cordifolia @ 1.5 UTH/feRTT IR ot o |rer Faetrar e |
FraaroT o6 ger | €11 ST €2 WEl | I oo arueuT,
urea URERd W A AR AT AU Tkt
T o | STURSHA YIS Shi UTSIehal WG o sl hithl (=T
oft 31T firera faemu T ( €12 ) o W atfaremaw ot |

20 THE ot qET | 211 31 €12 WEl § IRR & a5 | gheg
3R siraa Sfen gfeg wreler U @ aifires off | oo e 2
(ALT: 10.66 9 10.84 U/L; AST: 69.26 ®70.53 |U/L; AUT:
69.33 ® 70.53 |U/L; ACP: 1.24 9 1.29 IU/L ) W SEr-a&t
e ST hIE HE @YU THT &1 g @I |

Ui ot YT QAT § GIR & foag e ymiiRes
fera ud Sra drenfirent gmety it ugem

HET U Wuerems /01,02 / 20-25

e /AN (10.09.2021 Tk ), L. Uit ( 07.04.2021 T ),
TUH. TEAT, TAUH. S, ateh. WaHT ( 31.03.2021 Gk ) TS
e fHE

T WA AT g it Ut o W S are fareedt feenes &t
WIS : St AT GLTSTUT 48 T2 aTet BI3rd 0T ard ot Uit
{eh TS AHRIToTeR 42N ( 70 ) ¥ fory T | ©: wreTawr wet @
TaFa fwT T St & 800x10° ywTUL/faat wv
Argee-Toentsl faeanes foras & at 20 wfaera 372 ot St
(ZTEHISH ) AT 5 Qia9Ta ATaTsl feeet Reeh Yo T H & 7
(THTH ) AT W A feRan T 3i 3-5 feti dfemea
48 92 o eT0 aver - ferd femarm 19 | 9 o ual U9 Heit gIRT
T T S 0 feam aredt $E Rt gt wgE T AT THeE 3iw
Fargdis | fawriaa feram a1 wieor-| o, T fHeardt &
48 3T 56 H2 SIS HATT: 48 31 56 ©e AT WA el AT
U ek 27 W WSI (TATA-14 93, FargHrsi-13
O ) H i forar g m nata @ 17-20 fot
g U it -t i i Tuiens @ 20 fet @ A
TR Sa- ST ST THAUTTRT oh ST UL Tt
hi S THTH 3T FATSHISH U hH9T: 36 Afavra( 5/14 ) 3iiw 23
gfasra (3/13 ) o | gtequT-1| |, 42 =rehta Wi ot & o
[T S=-1 (THTH-11 |E, FAEHS-11 9 ) R -2
(THTE-10 WE, SaEHlsit-10 ¥ ) | Aqgiepa fohar &M
FT-1 W, A i JTHITTA H X1 oh ShINUT Tt F1ahTE & 52 37T
66 T2 TS TS 56 3T 70 T HUE A ST BT U hieh HIAT
Ttem feram TR S=-2 |, 48 31 56 92 HUEE 9™ &t
YT hTeh THAYT: 48 3{R 56 = aIg FHiw Tuiem femar

T -1 H, Ao S uF e e tereet 2 hEsT:
THUH S SargHtsh d9el § 20 ufavra( 2/11 ) 3R 10 ufawra
(1/11) oft; Saifer Se1-2 o, TATE Si7 FardHish ag wavT:
40 gfasra (4,10 )R 30 Ufawra (3/10) off | 30 TN,
e foreett feres (Toww) @t sufvafa § der & @
ALA-HTRIUT = 372 ol W] aht qoTT H 48 T-aT GIfard el
AT S H Tl G fera |

Tererfora dar i =t furaer ayema o W A faars
¥ 32 Ft I o farehod o WU H TS f3reelt feates & 3aarm
HTYHTE : AT ol € 3UH-TEH-Thae o - Ferat el foreaieh
Tt o at 15 wfaera stsrwidt (=0T ) = 5 wfeawr (w/v)
e fereet forer (THUH ) o % | 800%10 YT/
forett ux ageRa foma T ST 22 v & for 3- 5 e wfewas
R e feRaT T | Qe SRR | Wi Wietehict
T UTT i BT T oht femerfera feman wram | gl & o=
JTSRTUT ot SRt TITAVTTCTT eI oY | TeAifeR, 3 ot STal st
QT ¥ ATATS THUH ki ufeafa § weifaviier fagiierdr,
e, Haenar iR stdiues ardfed w9 @ 3ifies o | taua
T - ST AT SIShTOT ST IShTUY et shicteg ot art
|reles wU | e off, Wl HIgeiehi-gae fSTeett &uar gt
WGl & s G ot | 36 YT, 342 i SI&t ol qorT |
AT THUH ht Sureefd | 2el aid o feraReor ¥ fuaes
TGS YTGhTUT FTfereiet Tifereiieta, ke 3fe gyghmoy fereett
AT HEATH ATefeh 508 U E TR |

S TS 3 IS AHGRTET T ST WSS Wit o W
GnRH T 3T h{a EU Ueh ETIeT ST sht WTagiieTar:
WETH WA T U hich USHHATAT ietehieal o
equine chorionic gonadotrophin (eCG) & ¥&I¥ WX
gonadotropin releasing hormone (GnRH) @& WuTa @t
TeAiehT i h (1T Ueh TART fohaT 74T | STt Asee i
W (ATTRITTA-TH ) Tt 64 ThT WST (3-5 96 317 )
TTe T 317 12 femt & e in situ @ T | Wi w6 rae
TrenTe WX St ot 3 Wgel | oo feram e | vest vag
Tl oht forT fontt SU=I ( Ut4 ) oh T@IT T, STafoh ST @HET
¥ 9gl ot W e W eCG (UWi4+PMSG ) a1 @it
frearedt & 36 @€ ® (W4+GnRH) GnRH 31760 FERfem
THRE e feam T | Wit ot fHeRTer @ 91, 6 e @ At W
T U SR SUTTT hich UE o [T g1 aht MR &t 78 1378
SSI oh WU okt g5t hiA oh [oTT 6 T o STaRTe UX oSt aht
transrectal STCETAMITH off St 778 | TUET @ otel U 3
i< ISt WuT Afaferan ® whig Wgaqul 3T T8l a@T T |
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fafir= st aif wie-3menfia TeuuehTer Hietehicl ol U U4 31S ISt (aiaersti Ut qure

uIEs

g wfafsmar (ufaerd )

3T SSIT WeTghan ( gfagr )

Wit FehTeT & aTE HE ht Y& ((5eT)

TS FeRTeTR & SI1g W okl TUTYA (52T )

T i afy (weT)

TS THeRTeR & 91 37 Scsi= ol 90 ( TeT)

6 He i fagt & Wi 3ie Scawiv arelt gt ot 3ruTa ( ufasr )

12 52 =t et o iaR 37T Sesiv areit Hgi ot SIuTd ( Wia9Ta )

27.0(21.0-37.5)
69.0'(64.5-79.5)
42.07( 39.0-48.0)
63.0"(57.0-75.0)

58.8°(10/17)

P4 P4+PMSG P4+GnRH
90.0 95.0 87.5
85.0 95.0 87.5

21.0(18.0-30.0)
63.07( 57.0-78.0)
42.07( 36.0-48.0)
57.07( 51.0-63.0)
36.8°(7/19)
57.9°(11/19)

27.0( 21.0-33.0)
57.0°( 57.0-63.0)
30.0°( 24.0-42.0)
51.0°( 51.0-57.0)
85.7°( 18/21)
90.5(19/21)

41.2°(7/17)

TG T RSl o ForT Waifera ar:wrqelen WA oTed HIferehT W i § T &

84 -
72 -
=
—~ 604
@
S 481
»
2 36 TIR
g 24_ rd ﬁ‘\
s tf_:_::j <t
8 YA
0 :
80
<
o 60
=
3
5 40_
c
K]
T 20
=1 .
[m]
0

T T
P4 P4+PMSG  P4+GnRH

120
96 -
72

48 _|

24 |

Time of estrus end (h)

Time of ovulation (h)
N
|
Bf“

I I
P4 P4+PMSG  P4+GnRH

fafr=1 oeNT A wu—amemRa deaHbTaT Uieidid &I 4 Ud 3 Scusi-iaydei ux YaTd

ETeAieh, Ut4 i W4+PMSG gl &l gor | W4+ GnRH
|HE | A HE 3Tafd & Ay GnRH Su=iid Wi ¥ ug uget
WHTE B I9T | GnRH SU=nid €t | 31S Scdiv ohl ggard
HoeRTer feRam T 3iiT 6 31T 12 W gl i fagt & oftaw
3T SeASaTet WS T TuTd =0T 3 PMSG et
ST I TATH SR 71T AT |

Jreaa o freemmt = garar foa for At wiste v v frenret
@ 36 € @ a1g GnRH T 3UANT &I U HGHHET
TieTehicl 7 6 e @t Biet fagt & iax 85.7 Ufavra Wi °
3T IESA WA fohaT| 37 IS T ggdl § HHehTe™
Ffyea wma WX FHim Tata & a1g Tt X ¥ gaw
T R FUTIAT R AGTaTe |

SIfUTREeh WS UTei & et stotany a9 e

ATHATITERT el STeTalTy Teteil ST STawel
1 feremma

Heam T afEteET: WUsLatg /01,03 20-25

fasTa FAR, TA.UH. S, 3. Ure ( 07.04.2021 e ), Adar
TETATAT (01.11.2021 ek ), WUGMT WHR, T, Toell Ta
e g

T ik 3Te - YTSh eTaTe o TET AIeTINT S it Agt @
IR i Sra Tt Goehieh : T8 3TETaT 12 AU
(3.25 T =t ; 49.5 fom ofia IR o) 3T 13
PTG ( 2-3 T T 3T ; 44.0 FR HiHa IR =17 )
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T foRan T | STaR ahi 37961 TiE gaTeN 31d Gat vig |
TS W Wal &7 W13 o qed Raerra T | HieH e aa ud
IR wfafemant geies Tem d g e 10 Tl @ e
06.00, 10.00, 14.00, 18.00, 22.00, 02.00 3{I¥ 06.00 &=t
SifeRe ol 7T | STETE 3Tafr oh ST 3T F& 3 et et
T araaT ( a3t wfewad ) wHsT: 11.00, 9.5 (@At 06.00
ot ) 3T 28.5, 16.5 (|idAT 14.00 ), 29.00, 22.75

I DBT Winter Il DBT Summer
1 WBT Winter Il WBT Summer

a0

35

o \IIIN m

6 1W013im22 2 &

Y

-]
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2

Temperature (°C)

2

]
1

a

w

EY

o
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]

6101491822 2 6 6 103141822 2 &

Circadian hour
Microclimate (DBT- Dry and WBT- wet bulb temperature)

I EEEEE

Circadian hour

610141822 2 &

Ly I Winter PR (Malpura)
CIWinter PR (Avishaan)
I Summer PR (Malpura)
Il Summer PR (Avishaan)

o= 2%

Pule Rate [Seatsmin|
i §i § ¥ 3

IR » oMo o2 3

(it o 06.00 &It ) 31X 37.75, 23.75 (fHAEi | 14.00
&R ) o 7T aTa Ferg ahl ahi Ug =T o fog T a T | 91|
TTETafTeR GeIehicht ST GedishT 06.00 3T 14.00 o=t femam
T || S e | AHE o SR @ 3 et sedt
ATIHT |reieh 0 9 31feres o | Tere e giaufaqst ( TuEet )
ST TR T Zraf ST ( TUeeT ) aht Tiatater 2 76 &
s Wi WEeyut fa=rar wefdta =&l & | Jam & s,

I Winter RR (Malpura)
IWinter RR (Avishaan)
= B Summer RR (Malpura)

& Il Summer RR (Avishaan) I | | ‘ ‘ ‘ ‘

Circadian hour
Respiration rate

Respiration rate [Breathsimin|
E

]

T toowomom i %

= I Winter RR (Malpura)
IWinter RR (Avishaan)
I Summer RR (Malpura)

. Il Summer RR (Avishaan)

Rectal Temperature {*€)

T @2 o1 %

PR S 14 i 2 T &

Circadian hour

% o 18 o2z 1 %

Pulse rate Rectal temperature
1000 Circadian variation in physiological parameters of Malpura and Avishaan rams in two seasons
. 55+
209 B Winter Malpura I I Winter Malpura
E \éVlnter Avishaan o 50 [ Winter Avishaan
= ummer Malpura -
e ™ I Summer Avis%aan a5 B Summer Malpura T
E < Il Summer Avishaan
5 700 T = a0
= =
=2
S 600 s i
P
© 30 .
500 |
N i
400 .
¥ T T T T T T T 20- =
6 14 [ 14 6 14 g l'ﬂ e ! é 1‘-1 é 1'4
Diurnal hour Diurnal hour
22s Plasma lactate dehydrogenase activity Plasma gamma glutamy! transferase activity
. " 200
B Winter Malpura :
2.00 [ Winter Avishaan
e B Winter Malpura = 1se T Il Summer Malpura [
S 1751 [ Winter Avishaan E H Summer Avishaan
g B Summer Malpura 3
2 150 Il Summer Avishaan g 100
[ T3 =
g =
& 1.254 o T = .
—‘ = 50 4
o l |i|
0.754 . . o-
6 14 6 A
Diurnal hour Diurnal hour

Plasma creatinine

Plasma creatinine kinase activity

Diurnal variation in plasma enzymes Malpura and Avishaan rams in two seasons
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srfagmeh fer it =t giuey o wueret drefes wu g aifues
ot | afteaT fanufen wmgae (e ), daRe feerssifra
(TAEITE ), TTHT TCETHIE A SRRt ( ySitet ) SR wirar
forufefm dramt & sfter (Were oiv ghues it wme ) wrefen
TU @ 9CA T 3R O ° T ® a9a & denfad ae g
Yelehich oh ©0 § 31T YeATeh fRam STQT | T61-91, 37
Yerchichl T whid HEerqul ufiard T 21 g, St o1ef-y7eeh &=t
o ufiayit sierarg & foe wrequ & det o sifawm @t
T AiESTAT T A TR |

Wrepfreh 31 -Y[eh SToTaTg & T e wy W 4 WS s uRa

AT TS 0 T WY 3R oot dgh & vTiies Yorhien

: T % HHEH § AU a9 o STk Sy o ded STeh

HHTIS ohi UEaT s 2 ATETYRT 3iiT 1fawm ( FecB™ )
Il \WBT Avishaan

BIONIININIANAINTI 2 8 AINULDMENN I 6 EMNDNMIENDE§ SWMNDIIMBIEDD E

Circadian hour

I DBT Malpura
[ DBT Avishaan
Bl WBT Malpura

1]

-]

Microchmate Temperature |

Microclimate (DBT- Dry and WBT- wet bulb temperature)

I Malpura [J Avishaan

= o o8
] I II
7] I g B :
6 10 11 12 13 14 16 u 12 13 A T 6

n 2 & 6
Circadian hour
Rectal temperature

b4

Rectal Temperature °C)

AT Ut (8 U ) | Ve Felchichi ol eaa fehan
T | STERT ekt Sl hi @eTg 1.5 S oft | el Rt 49.0 feiit
wfewaa = fog ues Fefma searg e  10.00 s1st#® 14.00
S qh 4 ¥ & fq T T o SR fRt g @ fere
WTepfcreh ATATaRUTH 378 et oS H aras e e 1 |sfi omdiies
WiafehaTd, T0 U 3 sl T okl ATOWT 3R g, gehivn 3T
R OX T SR ATIHT 06.00 ( -4 92 W TerIdtsi ), 10.00( 0
e WIS ), 11.00, 12.00, 13.00, 14.00, 16.00, 18.00, 22.
00, 02.00 3T 06.00 STt 3{feher shl 7T 17T e ATel oh SR T
Yaferansti § Heieh gfeg g2 | ATUE o 1d o 3 37 4 g Howw
Sfcfera vy &g, e gioh e & e | sifaeme det o 14.00
St (AT T & 4 G2 o d1E ) WrefeR €U @ 3ifireh yaea ov
It oh AT EIORHT TR i T |

Af Il RR (Breaths/min) Malpura
1 [ RR (Breaths/min) Avishaan
150 I Il RR (Beats/min) MalpuraRR
Il RR (Beats/min) Avishaan

ol s o0 00 n““l"" Il““““l

Circadian hour

I Woll ST Malpura
[ Woll ST Avishaan

Respiration (RR) and pulse (PR) rate
I Skin St Malpura
Il Skin St Avishaan

35.0-

30.0-

5.0

20.0-

% sa OUUY
61

C|rcad|an hour
Wool surface and skin surface temperature at rump

Temparature (°C)
i in & s L &

Circadian variation in physiological parameters of Malpura and Avishaan rams exposed to 4 h of heat stress (49°C) at 10.00 h during winter

YT srafer s S, Serar wht feerf emmi=reet( 8-18
et wfewaa yrs aeat 3T 6.5-13 it wiewaw i
oo qronT ) off | gAY gt e § g et ofi
THER | @i Uaepet ToTd &1 2@ 40 | 5 Teh 90
YT & FA1R 0 grelt oft, Wit reafires arvdt e

T 3.83+0.74 Feit GicHa® o1 TehTeTh ATaHT ST
31T STfireh 3% TR e it |elg & A9 14.17£0.44
feit dfcaaw &1 G&RTES FRTd YSH wial a1l 36
THAYE 7 arfueh T 3T 3T ® dgd WS ¥ ywet
TRV H i Atre fean )
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Il Malpura [ Avishaan

2 1 4 i 10
C|rcadian hour

Circadian variation in the difference between skin and wool
surface temperature at rump of Malpura and Avishaan rams
exposed to 4 h of heat stress (49°C) at 10.00 h during winter

Temperatura [°C)

IR WS U | TSI HUTIeT et STAYIehal U |l ot
W I AT HA ST G TG : ST e AR g
o fTU e Tt o Wi feag st et sh & fe, 17

e
sﬁ}:
P i

@\

Bucket for Individual feeding (G1)

N
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EGri B Grin

N
o
1

-
[¢)]
1

-
o
1

Time spent in minutes

o
1

o
1

Total agonistic

Physical displacement

Butting Pushing

Agonistic behaviour of Dumba lambs
in different feeding systems
37T WUET hl T | SIT2 ST STET ST=TU T 31T e
e wrelehr w0 | 21feres o | Sit3 o uTet T =y g uT
ST IR a1 kT a1 wiefe 50 @ sifares o 1 gfw =w
o i 3t faarrsr 1T o, Wt ufaeaert e o ufa
e THa | ifrehan ST TUd & 9T WiH § E 90"
T S{H3 Rt 37T WHET hi qorT | 3T(ereh TRTH | WHT

Conventional trough for group feeding (G2)

a HEAT ( 3-6 HEH i 30 ) W 21 &1 = forw smer s=reew
2T T | HHAT okt Sit1 (ST MMER/Seet e ), Sit2
(URUfteh T | HUE BN ) 3T W3 (91g AT & q"
URUR e g HE 3R ) oh ®UH afiegd fohan 71T (Ffe oy
TS TS SMER < & AW 20 9t (@S ), 50 |t
(=ieTE ) 3T 30 At (waTs ) WH 25 W Sems sh W o |
STER TR ohT LT 3 Te ( 8.00 ¥ 11.00 &st ) = forg
Teram Tram | 2f ek SRR X Ut ot 374 TEUT T fehalm T |
gftuTTat 3 Hehe ferm feh gTetifen goeh W e q0a
St 3R Sir2 ® T o cifeRa fafdrse fa o ae uge urw
A o ferg s § i wiffe s saer awa s st
a1 | Sit3 | eI TR Tfararer off | gfeh Sit2 o U
THAT o foTu faX o & @ =11 o, ot Fax wed, g
yfaeaet X THeRTieTeh STE Tfafatar st STaTa o |

Conventional trough with fence line (G3)

140 1

-
N
o

1

[EGr 1 =Grll BRGrin

Time spent in minutes
N H (o)) [eo] 8
o o o o o

N N N

Agoisttc

Eatting Idle staidlig vocalls attol Run liatton  Idle Iyllg Drhkhg

Time spent in minutes on feeding activities of
Dumba lambs in different feeding systems

ST o7 | St @9 W, 99 & g d@tfaa & &
TRUTHEEEY W | %A IR fafaty g3 faws urt
o U UTH T STl OHa o &1 4T | 37T | Wahd
e ST STUT JEN sHTEAT T ForT wradug et & 3w
FafeTq erTeTaeh 9t TET & Fehd |
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oS % U T el Alsh T T Yodieh Td
T

FE Uit Wu=Larg /01,04, 20-25

Trera=g g, erfifar W (01.11.2021 @<k ), o, FaasT
(31.03.2021 7 ) TS [T HAR

feram =t 3t % AT o g @t gwan 3 3@ S &
JUGHT T HTeheT : HIOTI A Eiet ( 2R ) o 32 Wat & 72
o5 forami = waeroT & uar wien € o & ° gur = fauom o
yTifaet StfireRin feRam FRaR, Heam oy ot (30-60 T ),
5-9 URER <hT TR 31 Tagd Hei i & >50 §1 TR
e TR ( SR ) ST, WA o e @ et
T 3T | U =T ¢ foh g R e wu R oy @ wet
(Sruaud-74.75 ) i foght & 10T 3179 30— &hid &, S0
G Tk WY (SHUHTH -55.67 ), @R (SHTaud 50.49 ),
U ( SHTATH-44.02 ) 3T 7 ( SUHTH-26.08 ) ¥ |

a1 (qWT-YB/gH ) WS U A WA WA WO
TR : UUAT U9 & o1, 10 WY gar °g 9
HIAZH/ZY o TR YfafeT waa o oG 10 T @k Tohat
ferg T | wERfTERTOT Frafia & 10 oA & SFavre W 90
femt = U o fo it 1@ | et S e e e 400 ®
1200 FHet ek T&T | THEi oh Uget fe hiciieg 0 =91 | o,
W, Aot THUAUS 3fT SauT ht Siad |igar shasT: 12.
59,7.90, 12.06, 21.54 T& 1.82 ATH AT &t |

S iR WHeyE & q& : 95 & g wim snania
TRIHTYT o faehTa = fete, wawer g W (Hea @ ue ) &
HUT ge1 o T U feRg T ST rwen e fefg 1 1 avert
I TS W it 32 &t ( 6+2 TeTit Bica=a ) & T@r e,
TG A1 SUEI HI&Teh T T AT ahi fHeTr T T
TET | S G hiaT (HN[A S ) SMLATRA S Wighd BIHAIT
= faerma = fe, 37-40 fea Ao w oo ea v gu
R AT ol 4.6 TR THIAL A ToRa 1T | s sragia st
T GUT GRT T Fehal T 3 36eh &1 A I | o
[ETS i T | &I Thf G TS ( 5-10 UTA9Td /et 39 ) Tt
TRiThe IR | TS foan T 3T 5 fie & fag saem
Tt ® T R e ue uftee 3 feftam uemew =t suge
Higdl o T TEaH AT 3T ATIHH UT ehEe ot Sieitd
Hera fonan T | Stefta Gorad & are, A &t 15 e &
e 85 feait wifewrera aen T femar =, St feran e, aren
yyitfaa uftfeerfaat o s faa femar T 3t wag w &

Tt ueTel Uk e T Ud 3T whi feorfa o dugta fewam
T, TRt U= S Wik UT T SATeher A & fag
ferarsam )

S | AT i e5Aeiu & e @ Sghiarar ekt
Gehd
WA U THRHT/01/03/ 20-23

TTe - 31 31X fader -3 s, 2021 % SR U= & HiEd
o 3fd H ARaTEt v ( 35 ) UR Wek WAl fema o | we  TE
M i gfie 7 femi & 1aUel W Tod WSt & oA |
i TTE | SUSR WU ¥ HE (25 ) i Hehg o A H HToTeht
Herett= (@ 18 faum/ o sreiir=ie ) shi Teh H=AT & TE,
Sarfen Fer=ror Tag o 9= (10 ) St el Wehg ol det feam
T | st | yfafes o 3 o1 | ue o uar o & fer,
TYA | T STATT foRar 7aT | e if= Su=iiia 9gg | ug
wfaferar 80.0 wfawra ( 20,25 ) oft fww 10 fomt & A wvor
SFATA( 6-14 TR ) 31T 90.0 Afa9Ta( 18/20 )Y ST &t |
fe=roT wE o, WE 94Ut 40.0 Hfavta (410 ) 50.0 Wfavra
T X (2/4 ) & WY AT | S AHET § FiStee U |igar
<1.0 ng/ml ¢ft; ETeTifeR, JU=TRd WHE | We ot & &
o1g Tv-ureieh w9 G S1feres s TET | Ueh 311 udieror o, 3t
T Rt ARETET (20 ), AERT( 11) 31T =ieher (6 ) 41
(TS AW o S H U H TG 1 el ) 3 W giEran
AT | HATSH A ST HRaTe!, TRT A SieheT 4l 4 7
Jafsrar SHATT: 100, 100 3T 66.7 UfawTa off | TEIT 3,
frerroT wgE | awaret (4,0 ) AR AFRT( 2/5 ) g1 6 HE
gfafsrar 40 wfavra oft | witehet vs & Mo A H 7 o
w3 AT 3 |

4g ¥ IEHE n-3 TEHTW ST 3T e HIEH
| TEIHAA TG oh fAT WlfeTeRentstTae st
wonea

CIUHET-THS ST Ui : TE.3TR.SH. /2019./000581

HE1 H HUehTT sht WA L ATt fewamify ©irae 3w
Ja TEERl W n-3 SEISHTW J9T 3 (PUFA) &
JMERTA STYTHAT oh THTE T ST I oh T Teh FaT

M.%5.31.9.-3. §. 3. 319 ., @R /
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e T | 35 50 Ty S ST ( 2-4 WHAAT ) Tt 2 WA
wet ¥ fawrfsa feran man siiearat n-3 PUFA g waett &
dd (FO ) o1 418 @& aa (PO ) & 91 Uahal (@ 0.6
foeht/fermm o1 &t ) 60 fomt = o 7 faf & srqepem
3TafY o STE o1 T | TSkl oh 3T H, WSt 12 T2 o Fawre
T HE | gt A g Wl & W ShITaT T | YUT AT SRl aal
TR & fAT 45-60 o7 ¥ ZTAUESITUAE ST TEIFIITH i
TE | ST UEETEAtd, androstenedione, $gfeM 3
TEIRIST WigdT o oI TRIAIR i<l UE wehi o o1t He @ foo
T o TR Tk (R T, STaIfeh TATeHT TSIEX 1 ot TTHT
|t Ui UE Tt @ feTT 1E & fe 9 W onmEn )
U EET0T Welferd Aot ot YUehdl shl Y63, Wed 3 3fa &
forarTam)

YT & a7 45 § STATSSITHTA ST TEIRITET §RT Uar
TITT T YUT &l &1 F PO (1.08+0.06 ) Tt Tl ®
FO faems 8 oY ( 1.54+0.13 ) | 46 Ufava i gl g3,

80 Estradiol
*
= 604 *k
g —
2
S 404
k-]
<
2
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: - PO = FO
1]
0 T T T T T
EO E1 E2 E3 E4
Estrous cycle
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-
£
2
< 0.40-
=
(<]
2
Q
§ 0.35-
?
<4
T
& 0.30
- .
g - PO & FO
(2]
0.25 T T T T T

EO E1 E2 E3 E4
Estrous cycle

e e 45.8 faera WS ° ag yuT & PO faeng w8
HEI( 9.09 )R qATH FO g ¢ T4 Sgan ufavra
yfaera 3 AT tferes (27.27 ) o | faed safyu = i@ o
frafra <€t 1 ga ® n-3 PUFA T3 €S § wreen
TETIEaa Wigal ®iwl &y off; s&few, FO 998 o
androstenedione @T WX ATATH® &9 @ & &T| n-3
PUFA &t qTehal ol TTSHT TS 21 |igdl 0T his TuTa
TE E3T | WehaT & 3fa & PO e g oy it qermn o
FO faems ¢ Wi o uftgemt gqfer argar o drefe st
F3 | TATSHT ToThiS @ W g w9El | qorta o FO
fiaretrs ¢ WS ¥ et e el ot T 29.7 9T A o
3R faed & sfa ® PO faag 7 Wi &t gorn § |refe
®U ® WA (BTl 3HT @E, FO faarg & ugr o
LDL-She o1 ohT &X 6 THIA9TA hW &1 AT | PO hi et=T
¥ FO 9qg " HDL -hiciee (o1 oht I gaT ST ShTtht shU &1 T8
off | T TTEfeTge i VLDL sicheld &l &
HHET o e et o |

10— Progesterone

- PO = FO

Serum progesterone (ng/mL)

5 I I I I I
EO E1 E2 E3 E4

Estrous cycle

Insulin
*%
50 4 — wok
— *%

E 40

S

e

c 30

S

[

£ 204

£

2

@ 104 - FO % PO

0 T T T T T
EO E1 E2 E3 E4

Estrous cycle

TREAN fSaufy Wae ik ggfa smia Aigar R n-3 Sg3q@ I a9 WYX A9 @ dd & AR
ITYRSGAT ST UHTG

o frreend feRtent ST WeRa @ T 9T n-3 ¥E FO &
IMERIT FAYTHAT | IMAE W UREAART HIAE A,

TEIfEaid, androstenedione 3{R sEaR $qfeT HagvieTar
T ATEAT | YUT ok HEAT 3 FT HATH QIR Eiare |
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A3 = forg vermdt < sere & forg i
QfEeHTUT & ATead | WTehfeieh HHTET Ua gar
TS T Yae

HeamuREisE: NUT/01/02/20-25
T T, ST TEA. WU, A a1 GUehTY TS 37T HHT

Avena sativa @t STEeHAT T STUITEE 51 & T &<t
WS : TE o TRT SeATGehal UX STUIITSE 7 Wal oA &1 h
T ST T it oh ToTT Tolt drew & S e fepan
T | ST T AT ( RDN ) & A w1 34 ftherg Ud
fier emfytee F (WW ) & @Iq Haie a1t g o)
faEroT, 100 wfaeta RDN, WW@ 1500 faum/ /2=, 100
gfaera RON+WW@1500 ferum /2=, 75 ufeaera RDN+
WW@1500 femum/ZeR=r, 50 ufaerd RDN+WW@1500

fermm BeR =X 3T 25 wfaera RDN+ WW@1500 femam/
TR AL TR & |

Teiteh 3T STURITEE T oh Wl Tl = Utei ohl gfeg o WIehl oht
TEAYU ®Y | YA foRa | SeiteR i fireRad gtk i
1500 TeRTIT STUTYTSE T ok HTer WA O Uted il Sietg, Uil &t
gaehich (LAl ) Ta afaat § Siiiithet it AT Aideh €0 9
It AR TE, TTAifeh I8 Seleh 3iIT Myt 3 &t 75
QigTe | o SRTeR ot | gty o SRt ear € fop emfyre
T o YA § ehTH & Yevi | ohis el fohT farT Seveh
hI HIAT Rt 25 UfT9Td deh hH feRaT T Wehal &1 100 Wfawra
RDN it 3T0eir Uil st Selts W shalet 4.54 Ufe9Td ol ohHl o
T RDN ATk TTeh aht 50 W9t ek W fehan s dehal € |
THh 3T, MU T & WY 75 Ufagra RDN <kt 100
YfaeTd RDN B Sig e uTan a1 fSieh R UTRaa a1 o oIk ohi
e st H9Ts 6.18 Uiaera rferes oft |

STURITE H TS T & T Avena sativa 9fg Ta SuST fagtaaret uX gura

IR drgr emg ELIEE]
() e geehien (LAI)
o 90 DAS W
IRRIER) 96.2 5.1
00 % RDN 126.7 7.3
WW @ 500 e /gaeeR 1111 6.6
100% RDN+WW 145.3 8.2
75% RDN+WW 134.6 7.6
50% DN+WW 121.0 7.2
25% RDN+WW 115.5 71
SEmt 2.63 0.28
CD (0.05) 8.1 0.87

[ FARTRS FTATANISOS G@TINT S 39
( e /&t ) 90 (/%) ECE] (z/2)
DAS W (T/%)

38.4 29.0 1.4 1.2
46.3 38.5 2.2 1.9
44.5 33.8 1.8 1.6
47.5 44.6 2.6 2.2
46.8 41.1 2.4 2.1
46.1 36.8 2.2 1.8
44.8 35.1 1.9 1.7
0.68 0.88 0.07 0.06
2.08 2.72 0.23 0.19

i fag wwi ofit sufyre 7 wErT s witent o g ue
i T ST, ST ST ST AR ST T U I :
T i Hq o W T T AT TGO T bt
ScUTSehal, el SUHT F&rar 31 Uer wares wiafa= faerd
TR 31 STUfITSE Tt WA ah ATehl oh QTS ohT 76T it
o feru fera a1 Suem o foreisror & wrer = faend @ steriq.
IW/CPE T4t 1.00, 0.80, 0.60 3{I¥ 0.40 U 314f¥Te S o
T STl ih /&q et o |

g SieTet ( IW/CPE 1UTa ) : 51 3T <iie] o o utel sht
F9T3 0.60 3T 0.40 |W/CPE 3uTa @t e | IW/CPE
STUTE 1.0 UX Wreieh €U 311eh off IGTH el FeAitiTthed 0.40

IW/CPE 31 uTd shi ge=T | 1.0, 0.8 3{i¥ 0.6 IW/CPE 3 uta
T arefer w0 @ 3tferek o 3 fe=g & 21 i Wl <kt 40 ot
FRATE TS h ITER S@T T | TheTe o 40 fe=i amg IW/CPE
AT h ITTER FH=TE FavTer e =T o /et A TheT &
SEAGAT A TE AT HHT |

smfyre = sEwE fafmt s i smfyre 3=
YA ST AR (ehi Shi GTH UAa & U H T s 0T
(@ 3 /B3] ) G Urel et S=1E Hieleh w0 | 3tfereh oot
TS |G R Rfera H iR et St el TR qe ast
T T T UM Tl ot (H=Tg o UTHT o |1 fafsra ae
Seiteh & WU U oI T A9 O H, uiTe e ae

M. 3.3 0.-B. . F. 31 .H., 3ifeprePr /
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T 3 e ST ot SeaTehar UE STer SuE garat W fafir= foemd wt 3iiv smfyre S sy & aiieht @ gura

IR Ul RiCRei
e g HEA FA A T urer g HEA FA R
(@) 40 (fmmadt')  sws/dter (G ®eE (foon/ad ) wei
feAgemgare 40 fgraemE (vm) @ 40 et = 40 feat s
ELE GLE
=g w( IW/CPE 31uTe )
1.00 20.4 49.7 3.60 54.27 49.46
0.80 20.1 49.7 3.39 53.06 48.93
0.60 16.3 48.7 2.72 47.10 47.62
0.40 12.0 41.7 1.50 41.48 45.48
SEm+ 0.48 0.91 0.09 0.93 1.20
CD (0.05) 1.12 2.85 0.22 2.85 Lglec]
JUTITE T STTAT
[EREL 16.2 46.5 2.10 47.80 46.30
UqaR & ®U T WW @3 21/8 18.7 46.0 3.45 50.01 48.46
T EAEVTR TUTWW @3 /8 16.4 46.4 2.73 49.73 47.10
A Freem Ww @322 17.0 50.3 2.93 48.45 49.57
SEm+ 0.45 1.0 0.07 0.96 1.05
CD (0.05) 1.02 3.05 0.18 gl 3.15

Frreter o ser st et ATt FasoT Rt ot | wrefer w9
@ siferes ot fiv IufdTe o SYANT & =T Al *
ST |

Tyes e gt ufiea ok St e = fafimr wiat o g
I SUFEIAT TS Clitoria ternatea W gt o TaTee WX HeRT
WIS : @ okt uifeefaat 9 Clitoria ternatea wEA | Afdeh

@Te & fafir= wia S 4 i @re, gt &t @rg 3t @
HIETE I T ST W HITE |

VIETA | AT o FHihd NG [RTUT T YS9 : IEqd
TR ot ATE! T ST ShT STEaEgE ehTuT gl diteht SHdl, ST firgt
T 3Ty ( T, 25 WE 50 IH/UF ) 3R foliar 3w
(o, 0.5 wfaera wd 1.0 wfaera ) @ foram | vreqa o

VTE ht BT TN TReT T &2 TR ahi SUST WY ST TS oh S0 31 foravia fogenta ot e

ITAR T ar @t 3u (e dven ) /e FATRe (/A ) et w
s i S S S i ¥
fagt srgaat
fresror 6.80 261 312 8.16 4480  44.02 4382  44.60
25TmH 8.64 387 464 1038 4573 4435 4445 4565
50T 9.24 405 496  11.10 46.45 4510 4520  46.43
SEmz 0.38 015 019 047 0.75 094 098 068
CD (0.05) 1.37 0.56 067 164 2.20 315 322 212
Foliar 19T
et fogentar 7.80 325 380  9.36 4510 4432 4422  44.80
0.5 fewra 8.20 352 431 9.84 4584 4450 4455  45.89
1.0 T 8.70 375 462 1044 46.05  44.65 4470  46.00
SEmz 0.34 0.11 0.15  0.49 0.71 0.91 082 076
CD (0.05) 1.15 034 049 138 215 298 265 226
36
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A FATTUReT HIAT faf =1 she g Uv 3 e 44.02 ® 46.45
form 9 & St off U9 Sear SUANT & alihl s It
JUTTSA &1 &2 | BTAITh, B2 AR hi SUST/ U g1 sheTg | 50
TTH STEAT/ A & Tt STy o |rer Seeraw off, it fek fomm
STTHAT h ShTThT 3TETh o7 3R 25 TTH ST/l TquaT &
ST UTET T o | 57T o foliar 3T o & d, T a1 ot
U/ U TR heTs § STl ST o fafia= Tl o s
wEaqut wu @ R = oft, gretifen, fgdta smets o, iferehan
T AR o SUST/UTEITeht 1.0 FIeT9Te STedT & oh |1 3ifehe fehan
T S fen frresroT e a6 @ T eifiren e 3i 0.5
Qi q9Ta T W oh TSR UTAT IR |

AT § VA= & B STagge T ot Yegi: Tk
Y R ST Sht STET T 3R SaHg@IehiuT 9id & &9
o WATEH T STT-31e T (0, 5, 10, 15, 20 TS 25
TR ) W yET fwar @ wdtem @ 15
TTH/UTET o STYET @ STfeehad Y@ =R @t St UTe £
it fop e 3iie 5 ama/dtem & SruatT @ TRt 3feren off
TE 10, 20 3T 25 TTH,/ U AATTEIH STTIET & SIS ITaT
T | FHAT, ATET o G@ 9R i SUS oh Hael § qd &
ot gfaferar 10 Tmw yfa dren o<k oft | Getf=m @ 10 s
SR RTUT A Ao o a1 | ST shd Yie M T e &t
s § Wil gfg ht, Seteh dad e 19T | A

BATTEH G Iopd TTeET o T ohi UTgeh GCoT

Higdr DM NDF ADF EE CP
(femm)

0 96.20 49.58 32.37 1.55 5.92
5 96.53 50.59 34.65 1.18 5.46
10 96.02 50.04 32.91 2.08 6.65
15 96.05 46.87 30.26 2.06 5.33
20 95.89 45.43 31.58 1.62 5.31
25 96.14 48.91 34.04 1.69 5.06

TR g (e SIS h Ul ohl UToeh ST

rgar DM NDF ADF EE CP
(femm)

0 96.86 27.72 13.99 4.66 13.95
5 96.48 30.26 14.93 4.74 13.35
10 96.01 30.58 16.58 4.74 12.63
15 95.96 24.76 13.16 5.32 12.79
20 95.94 28.03 15.04 4.61 12.39
25 95.97 26.16 15.74 4.62 13.18

TTEITw 1T TEiuw i "Wefran @ 20 faur =
AL RIUT h W SETIET |

TATSTAT SR U o WIHG H, FhiHoh TH1 U WA aH STTgggrehtuT
= 3TufTehd Wie et UTSAT Rl kW feRa, BTetifer, Seif-oraeht 15
Tor gXTeR o | 39T W I R E S 3T 37 TRl st
AT SN R WHATH ATk IG5 |

i, T2 ud 93 U ki =TT, T UE g
T ST TS oh HIEAH GRT IT5h & § @l
T& T G ST

faam wa vt favmraftaisen
Foretem Ot

TR & AYenll I &1 W WS Seure YuTedt st st
IRl T ST : T 2021 st fafir= =T waet
(Si2e @R, wAfaEn, ST, {fER ) wm e SaTgehdar B
ook o ToTU STETET TEITE | Ueh W&i= URi&70T feRar a7 |
3T AR WA bl qorT | eAtferan ( hife ) ot arst aotd
Hefeh &U / AT o7 | oo TR & [T Fere &/ Al 31X
@IS S (ehaT T 1HURR 31T STeRTd Werd s ardfaeh
A YL hdT 3 Sl STt ScaTgehaT ot |

Taieer fa=mg @ wunfad =R waet @t g, Sus
3 STt SeaTgehan (@, 2021)

wEA digdwr  o@eT g@r W
HAE  deM 9 Scredhdl
(&) (fam/ (fem/ (fen/
) ) )
A @R 53.40 5552.78 2130.90 0.71
wArferet (ifeT ) 82.77 14464.93 347049 1.15

AT (S IS/ T-1) 173.50  11795.49 520833 1.73

At 175.77 12438.19 5376.88 1.78

SEM 269 71545 24191 0.12
CD p<0.05 8.12  2156.61 729.20 0.35
CV (%) 6.66  19.40  17.93  26.06

wgt o foTT arit ot SATeverehal & 3MTehel™ & forg, eferar
3T FEe TR T T@aR-1 (1.8 TR yEew ) & 60:40
ST & |1 | ST o (2.6 foRam ) smenfia emew 21
fet = feg gaw 3T 91 10 TiieY Seue & wget |
TaemaT & AR THHuT 18 WEAT (20.9240.54 feRIT
IR a9, 4.5-5.0 WER i 30 ) UX fomarm 74T | 377 wg &t

M.P.3.U.-B. . F. 31 .H., sifeererr /
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g | wiferan fgerg T g 7§ g wn @ e
wrefeh €U | 31ferek o | 9fa fohett =R &t @ua (wfet /e
YT G4 AU EUT ) oh TTHR TUTT ki TE 5ol ahl @A 37T
THE i T | cAtfaran Rgeny 7¢ @gg | |rele 0 8 A
ot | wifeen fgeme T wg § et IR a9 | ghg 3
ettt 3iferer o1 wR it faem 3 W@ WH % urew @
STTHTTT e STHTHT STe Rt Wl 3T ufa femm afeg /gants
TIH IATEA o TTT UTHT it SATEvIehRar Ao g6 9 &
| § 9Yg g faeny 1T e @ fern wed ey oft |
Teh 3T JAT | 18 BUAT ( 22.99+0.52 IR W, 5-6 WEH
I ) T TSR G AT SR SAferar, Sae an- 1 31X

TER-2 30:70 o U | 3MER "I 2021 H 28 =i & foag
Taeran e 1= uran T o 1.6 fRur aTsR s gE aR i 3.7
feRam wtferan & ¥@ =R (30:70 ) & WY fge @ 3R &
oot | el gieg gidt € i ufa gentg Hid Saie & few e
BRI U el STAYTRAT GIel & 13T YR, 1.6 feRum et
@ =+ 3.7 TR wifeen faemt o ufd gerd IR o
g o feru m smerrelt it it sTTavarshaT g et € 1978 3TTAT
ST ST Hehe1 & fohs g Sedre quredt ah ferg smerreft ari skt
STATTAHAT oh HIHG § ST 31T AT @ aR o W
T 3R SUTEH § |

Tl | WA R Wel S{AEUT, IR o | gheg 311 el et 3faigur

e HEATE 1 HEATE 2 HEE 3 wA
A A FAUEIT (e )
SIS+ Sferar 3225.21 3790.28 4849.00 11864.48
SISRT + FaeT TR 2556.63 3069.09 4278.26 9903.98
SISRT + TEqR-1 3188.26 3756.20 4512.52 11456.98
IR e gfeg (fmam)
STSRT + e 0.642 0.533 0.433 0.536
SISRT + Fael TR 0.458 0.400 0.400 0.419
TSR+ T -1 0.477 0.453 0.278 0.403
ST ST 3Tl uT ( wie/fm afeg )
ST+ Tferan 5023.68 7111.21 11198.61 23333.51
STSRT + el TR 5582.16 7672.72 10695.65 23950.53
STST + - 1 6683.98 8291.83 16232.09 31207.89

WAL | HIATEeh SeT STUguT, YRR ST | gfeg 3 ST STt =g ur

e Hq@E 1 HATE 2 HTE 3 w_
A T AU (e )
ELENECIER] 5117.46 4684.16 434559  3571.33 4429.63
ST+ TR -1 5090.52 504239  5129.13  4324.32 4896.59
FET+TEAR-2 5209.75 4864.15  4757.77  3958.96 4697.65
IR ot gfeg (femm )
ST+ ST 0.548 0.608 0.308 0.808 2.273
ST+ TR -1 0.417 0.300 0.150 0.875 1.742
ST+ TR -2 0.208 0.242 0.392 0.767 1.608
ST ST ST 0T (et /famm atg )
ELENECIER] 9332.75 7699.98  14093.82  4418.14 8886.17
ST+ -1 12217.26  16807.98 3419421  4942.07 17040.38
ET+TEAN -2 25006.78  20127.50  12147.49  5163.86 15611.41
38
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A9 fePRTEY, TR W1
vd A1 foere Aree

3ok &4 W HEqUl WS o Skl shi
STt st Agerar sk W-foem v

YSE R YodTeh
WL URESHT: TWT=/01,/01/ 20-25

TE.IN. 9T, TH.T, @M, Sii.Sil. T, TEs. wheam (01.10.
20217 ), Hi.UT. TUThT UE El.ah. ITHI

YT T Wgd e Afeeht i & og 1aei | ufe 1000 4
e W HeheT AR qeaieh 3ida geae ( EADR )0.202 (7.
37 Wfaera amfier Yegay o |HeheT ) T | T & 9T X
fafyree ot fmifrar (29.9 wfagra), susrenter (9.8
gfaeta ), Tha I (9.8 fawra ), WETHifHa,/Srerditiran
(8.1 WfaeTa ) U TeHT ( 3.5 Uiavra ) @ | faviy o o
TETd HEAT @ Y@ 1@ ol Ud JHIULRIEEH Yeddh aht
T 2.9 Ufa9Ta &7\ aifties gedieh i Tedet =Iaad
(0.127 ) UTEAETET | qeayelTq tfaehteti= ( 0.151 ), SHTHATH
(0.159 ), 9T ( 0.200 ), TS 3tferaham ( 0.250 ) HITYTH
T IMg-ar fagetwur goriar € T it g ofraa
et ge Ui gU HHA1  |aiiereh ( 0.612 ) Teag<d g8 geT
HHAT (0.273 ), BT (0.184 ) AT S9%Fk § TaOd 7 (0.
292 ) T AT (0.157 ) o Gt § R | (0.292 ) Aftieq
qodieh 3iHa Teey Nferh TET | wifdeh eded 0.33 fagra
( feamaT )® 1.15 ufaora (w8 ) TR et

TRl oh 1Tg H Hehet ATt qedich 3Hd TeIaY 0.095 Ufd
1000 LT fET UX TET | ST -aR SMfiieh qeiich 36 Teget
0.043 (&7 ) ¥ 0.328 ( & Uid T Sreait ) ek TET I HIET( 0.
080 ) ol TETT H T | ( 0.1269 ) ek qeiich 3TrHd TeIex
3fereR T | ATfieh Tegey 91 ( 379, fomma ) /1,11 wfawra
( ITFEE )ARTEN |

T 2021 #, TTEeH Yo W 3irad o (wfawgy/a ) Y H
61.22 ( IR THAT )T 94.16 (TS ) TUH U STkl h 39S
# 118.02 Fu &1 | FHanes w@rea surat W, 3idq etk
/997 21.94 (THUT )| 25.76 ( ST ) HUE TS Tk @1 &
39S | 42.21 TR TET | TH T1E ST SUTAT WX i anfiien
=,/99] 33.77 (YRR fowar) @ 79.56 (uiwor) wud wd
i chIag T 75.81 GUATET |

TR | STSRAheTd o1 Ueh Tois JeTT ; SEfathad arar i
ST BT Ueh WehT ol SheTHA ¢ Toreh gRI G Uil ot o
o &5 T 3NT¥Teh WU o 31enT fehan T | ek SrgfahicTen fage
TTET HIEYRT WHAT ( 2.40 fohatt a1 ) o1 Teh &1 IR ar e
31 i (STefmherd ) TS % gt 4 e g ae, SaE TRT 3
AU RS g |

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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AR STTe | Ual =ell foh RuH | Ueh Mol ged, &t
B ctehT, BIfeTd aehd, I T &t facel 3T Teh
T goh o T 1 Y6 a3 o | Ueh Wo o el | g8
fafsra dwifae ot T off safe g ¥ &ad
HentteTet ueted o | AF & fafir= i ¥ aeha i 7 ®
T Vo STHTS oht Bt g eh Shig CIel a1 THTTeHeh ST 781 9 |

g & a8 | T : Tk feam & tag (fard,
2ieh ) ® 120 95T ® |/, 18 99wk UE Uskh WEH @ Hiaw
TE, @ TE T 3T ST o W A AR § RS
& TIIUTI & |1 WY T2 | Aok Ureqor | s, feerst
T HHUUT, THT iferam, THeudT, Seent 207 faw gam &1
TATEe |

gaifda wst A diell dogerar ik Jarar
Tart fersror 7 o fedrentem, dididt iR et Tamt shiutenTd
TIIE Gifeh fTRTETZE Uia9Td | Jfag o |1 et yad oot
ToRd SHiUTeRTd 31ferer oft | e TR favaor & ifue
TUAT, QUHET, Stsiet, e feretiater, siau oi feufef
T U ST | THEHTER T ST0T H |t gt ugrstt | et et
HIVTERTST | HIAT AT B oh MHR & Tehel UTUTATH 31T
feromiaTge o fager AEsied 2@ U | 36 YR, o SR

THIUT UE Yo aTae favewur = 3ag | faafan yenfa &
HERHUTHI Y @t |

-’

QT TS ot SuRaTai (@ 2.5 o/ fRu IRR oK,
Tohe! G, WE | &3 aeh ) 3T &a THT aeh hid hit
qre StfertegraTstae ( @ 20 faun/fewur IR ur, wia o
TS ek Uil faat o For ) o |rer St fpar ram | wenfara
4217 5 fal o U= & &g Yot Aqries g foamn 13a
7T, WehTUT ekt Ffra e o fau dag = wiferes &t
S oht ThIEATITh e | T 3R Furaaat( @ 2.5
i /feran IRR WR, Tahdt GUTeh, WiE ¥ &g ah ) & 91
TR &t SUaIR St Sl HATE €1 T8 |

03T ¥ & WIEhdT : 1.7, .- TH. S5, 33T,
Sfaerr R o = T 3T o Hran  dg R Iag | 12 TR
gt o dfrent faerrt Erm i feran a1 Seifes wiw o
FRT TN, WE T | Aeheiith, STHehIcH TITel shaifeedl,
Toh! STl g A MeTeh, Y TE ST Td WA gE & 9
TeT AT o | afreer BT 9 ettt fawtd fow 1 shem |
TRTTET ¥ Ul ST ST 3T TEUT UG 195 ahl THeh ohi ULk
TacTE R UaT =TT € | 399 HIHe okt ST THeh HIdehal &

40
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U H fomar & | ta fesror | fernettas, didiet, «rer T
HIUTRTY, FeTRTaTEE Ta gelfaaihed § i S Bl T8 1T
Ta SHIUTERTI ot TITHUT WRIAT oh hIUT TTfaa Wg |
Ha & T SRRge g

! TE
?ﬂ e
A 3

dsl ¥ THd ATqHdAT
T3 T IUAR 5 Ffavra Seaww (@ 50 faett/fowar s
U ), Af=eter 10 wfierd (@ 1 9/ feRur s W) T
Z[faae (@ 3 et ) o | <= fo=i o ferg feran e 1 afetss
G 1 hHT 3T T UG e 0T THh h hH & (1 oh hRUTAT
ST = ST & el kel UiatehaT (G@Ts |

MY H Cheyletiellosis : T =ISiteig =g WOMIT A
STt Rt FEAT, TR |/ WRIEHT, GeTell T, WTET Tt @
3R guTfad &5 | e T o HeTst o |1 YA fehat T
ST eR UHETUT AT TR e ed o 3T el | Wt g4 ol
AT |

¥R H Cheyletiellosis

T AT i A ¥ Cheyletiella USa o S&iaat st
Sufeerfafeag <t |

/ 3 D
: e »
4? % 'ﬁ 2 ? b " //, " g
w Wiese B S o
'ﬂ o, ‘c o -t r :
; “:,,: 7 - .
il 4
i _;_ ¥
N ""; : -
in
‘ﬁ 3

AN

Cheyletlella Er\—leI%r ERIR
QMY i AMFaTRIFET Tt & TIH @ 200 ug/kg s/c
AT EeR AT oh AT TATS feRarm 1w | wamen 3 sfoa
Harfes Gur famma 197 iR ute fyrem trrirste @ suain
T U Sfua wreadt U feR T arfe @ |
HRHUT | o<1 T Weh 34T Cheyletiella & TER ki Tata
frarsTae |

T T : GHUT fhy TC Hg &% 75 WA G W @ 8
( 10.7 fawra ) TfHS e Sftamugedt & fag FenTEes u
T |94 o SR RBP T gRT Jfaeii e o foTT 1.a. 37, 1. - .
TH.S&I.N3ME, TR i 921 G [t 194 A &
AT hT TTeIoT foRam T UE 24 ( 12.37 fava ) WSt @
HeRTITATeh UTET 14T | WaTs | UTeToT foht 10 37 = 4 & 16
( 43.249fq9Ta ) RBPT §RTHeRRTcHe: UTT 7T |

ST YeetehTuT Ua U= : ITa-URT8T0T 3h ST Ukt foh
T WS & BHST, TI TS 3Adi & F9 § Staphylococcus
gairta (9), E. coli (12), Pseudomonas Usta ( 3),
Pasteurella w=itta (1), Shigella U=mfa (2) 3T
Enterobacter <iTta( 3 ) gereh feru |

Ul | 3T o SHATUSH ol WSTifaen U Skt Geamaiieen
yiete fRerfe : 9ot ®§ 95 e T @ Enterococcus Ut
(24), Bacillus w=ta (7), Shigella wsita (6),
Staphylococcus W=Tta ( 3 ) 3R Corynebacterium gt
(5 ) Jgeh TS UgaT T TS o SHArusit o | feweh gar fafer
BT 34 faet u=tamgifesh Wg-ierar uireroT ( AST ) WX 100
yfaera uferter Enterococcus U=ttt & dfHfafes-<it < fag
3 Bacillus g=ifa ® Sfafam, dwurgn i affafem-si
& faggarmn)
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Ul WS, SIS J2oehl § G iaTdiiees Uatier : shet 179 TR
(TETITT TS -146, ATHHRT W -33 ) Sifad | W 21
TR /ZEd e O HHAT | SHAT0] JeerehiehtuT & fer wafia
femam @) wie emeRTiieRt, Gram's staining, &
TR UHeTuT 3T NCBI 3TghHUT fayeiouT GRT et 88
SHTu] geershl i g. hics @ ®9 § g 74| 39 faet
T=araifesh Teagitelar Uierur W 3. i Sframuredt =

FteETfa (96.59 Wfavra ), dffafe -t ( 93.18
yfaera ), TatamEtaT ( 89.77 wfavra ), SHefam ( 86.36
yfaeTa ), AeRtaTsia ( 77.27 wfava ), uReturzfam( 70.45
gfawra ), TEifae= (67 wfav ) SR wwifeatatea ( 60.2
yfaera ) o foru Soer ufaier famaman 13, it @ ermea 25-50
yfasTa yiavier qiaeRTiad, VheTgH, GWITSIEH,
FAIS STHTS o1, STaETATS oReTd, TATT Ut SFATIa,

A | gus fHA g 3 Sfiar] goasl A ¢demifes gferiaaar

Sty gerter T ( wfewTa )

100 >50 <20 0

Enterococcus Wttt uffafe-si Sfafa puicsicae)

HuTEy ESiRascar)
HehaTgH fagtoettemta
ARSI SraTSiRTT
HueTieEH Semmrsfaa
TRt sfdaw
AT RIEEE\CER]
SrareraaT Ao aT
e TR -t STTATRATA
EEACIEEER]

Bacillus W=t Sfeefa THISRAETE R fentre THe RS
fawuren LT i Serargfa AR eRTeT
uffafem-sit AueTfeEy TSR fagtuetertaT

TR -t ATt
STTATRAT T
Shigella g=tTfa Tt RIS (R THERS
FAE TS (o HEEE dwuEy
SrerraTgieT AT BhasTgd
HIPILIEEE wetfe ATt
R ERCUEEEL]
U AR TR TR
SR et
e fer-sit
2erangiert AR R
Staphylococcus U=t Sfafam e
uffafem-sit AR (R TeT
wetmeia fauetertaT
Stersfas
shraAm
BRI
AGATSRAT T
rTUATSRATTET
EECatIEE)
Corynebacterium =ttt uffafe-sit TGRSR
AFEER T
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HATHIEIE, TEZRI TS, SETRTEfR U UieirHifer-sit
% Wfd 2@ 9| THieHgAd, ThUTgH, AheTIedi,
TR, fagiretemartan, sfadsu, StteetemrtaT,
SNTATFHTTE Ta W THIgH e o fer 25 Ufaera € A gfatter
W AT S, KIS UUeR Semisia & uid 9 wE |
HAEAINA AT T |

0 ¥ Wy wE iR wdemifea wiatta wivwey : o
UTHET & W1 @ Ueh & oh shIciU o |1 37T (1), AT
YT, Sl UTa o T Ueh o ol 98 g1 ( 2 ) 3 @
Tfor @ A g (2) W SAE R TS | Uge i e |
T thctiohioh® WSATTd R T 7T TRt 71 3T vg=mr e 139

TyTe i oA fel o fore unifoafates + aoseen gatem
(@ 10 o/ feam sT 9w ), NSAID'S 3iR 3a fafewaar
o AT A et o forg sfer efes um & | gers feman
AT 39 fagl w=taraifed wgaviiaar uieror &
wnifeafafes, whifereaca, Aweraemd, dueTiaeeEy,
AhUTEy 3 UfheRtiae & oy Haemsiiemr oEt T8, Jafs
eRtuTsian i nfufafem afga o viamaifess garert
o et afatter @ 7w | 3= St ATHeT |, 3. SRieis Rt 31T
fera T 31T Sueht g it TS | TR e e HEAviterar
T W UfheRttaE, Slemeiad, sfuisn, SweraeE,
AhUTEH @ fAU Gaeaviemn i 3 u=iemdifes & feag
QieRtershar e@t TE |

- 9 > D
- o -
- O 2
- o e | e
- > > D
- o 5 D
—
= - | - R
- - - @ °

Al o wHene vq dfeqraifes easiiedr wefor

FARHEHAD FEYUT : FHAhT Gral & AR W,

( 6), redenTieren SRt (1) 3R Srefehtiores AuRfea

TS SRttt (2), fa EEiEe FitE sieRttiET( 7 ) STer-sTenT =it et ot |
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Pneumonic lungs in sheep

USIET STENUT : oS @ 124 HST AT ki GVl
A A THIUT W LSS YA, TR Ui,
RiEenzieq uftenas, A=t gt e sngafian gt
= feTasmmsT: 58.1, 4.0, 5.6, 0.8 UE 44.4 Yfagra HehHuT fe@ms
T | 3T STETaT, Uas @ 39S W UHhETH ahi 36.8 Ufd9Ta
HHRHUTATUTS 775 |

sifgertR | dytifua | weigs - qga 94 9 s
HIUAT Tt STURT : Uehel o (HAT9Teh gEaid,/ a8 TUTI e AT
B FHHAT W YU HT FFqT i o fag & e
TIAYRT 3T Afaertiar e § &/ 1976 WA T T
geaieh fear @) fader & uge dwre | 19g &
ST g frers 1 e g, s
yaTta, Eimgaisfen dfuenaa, wiifaer gofa wa
Smgafiar ysifa e ferw anfifer Wenmor swas: 60.8, 0.7, 12.
4, 2.8 UF 28.0 Ufa9Ta T&T| RIMEA HHHUT ki HIfGeh
guTfear g€ 27.1 (A= ) € 92.7 wfavra ( fadsr ) e of
TH. Ut shi aTdetTend 3tfereh HehuuTar ATE o QT
oft | JMERTAT WHHUT okl WTf R WHHUTAT 15.9 ( FHaRT ) |
46.4 gfayra ( fadsm ) o |

TS GehHUT Thi ohet ATk dierdr 771.6 S Ufq 7T of
3 I HATITER T © TR Ueh ol ¥ o WIe 45.8 (HrE )
® 3139.1 312 ufa 7w ( fadar ) e & | fimifen o sttt
TEATY Afereh thelta o favetwur = Hene feran o ot fremmeny,
Hae 17.8 Td 9.7 Uia9Td T HeAW Ud o diadl & o | 7S
Hads W fEAiend seted st U@ YSid ( 54.2 Qa9 ) &
®U H, 30 91 TSR ST Uit ( 23.1 Fiara ) i
AT U=l ( 22.4 Wia9Ta ) S@T T IS | fedat &
T feuieha HeTed, Wadl @ HIe o SR SRl (Mged
e e ATel 6 7 o ST o SR et e e
AT o W ATk RTS8 7 |

Acute interstitial pneumonia

Acute fibrinous bronchopneumonia

3500+
30004
2500-
2000+
1500-
10004

500+

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

B W= ASl ¥ TIMEd GHaT B dgdar

B i 1500 [ ] s01-2000 [ >2001

Mean faecal egg count (epg)

100%

80%

60%

40% -

20%

0%
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ds g8 # Ao A vl @) G&AT A Over-dispersion
SMERFET oocysts i WO WCTAT | E. URaT (42.3
yiaera ) = JEr fe@ts T, e arg 3. uelteT ( 26.2
gfaera ), 3 wIE (11.3 Ufava), 3. gEraRrer (11.0
wferera ), . Ueir( 5.3 gfeer ) e d. fferEefem( 3.9
giaera ) off | SERRET U sht ST g A | 2= e |

QONYH | JFRAET WHHUT il Sl STUhal : 75 | fq@ar,
2021 ki 3TGFE o ERIT JMEARET oocysts & feTT Fe 284
T AT Shl ST i 113 | Hehed WehWUT eht HITeh WTferdr aT
I (IFES ) © 60.0 WferwTa (TaisiY ) e off | S/ mar
YN ¥, T 10.0 ( 1A, FeTg ) | 90.0 Wferwra (7elaw )
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Tk TET, el oh Saeh @RV 911 ( 3TN ) | 40.0 Yfagra
( 3nTE-fadar ) 7k T | fT-ar, srdafer denaur g T d
I (3TaE ) | 83.3 Wiawrd (Ea ) ek 3T "It § I
(37T ) | 50.0 Yfavra (& ) qeh @I | S /AT
T W HRHUT Wl 3irEd dierar 15 (W) | 179725
(@S )  oocysts/UTH A deh 3T T&Eh GEHIN | I
(TeEET ) | 25805 (fadsX) oocysts/ AT WA deh ot |
fe-am siraa dterar =~ d 911 ( TR )| 144142 (daT )
oocysts /ITH WA deh 31T HIET | I ( 3TN ) | 80557
(&S ) oocysts /UTHHEA ek Y | TEA-aX HehWuT aht e
Hioar Tde] % WEM § "o At off 3iX =9 | 32450
oocysts /UTH HeT T Tieh seteh TS 1 280825 oocysts/UTH
et ek oft | SMERREAT 0ocysts Tl ST HCEHT 4 3RA Y 8.
Higdishten ud €. sRfagam aur fader it Tder-fauan 0 S,
TR ol THEAT YIS | S5 ohi T3 3 QST 3. WS, 5.
TR, €. B, €. fuftwifia ue €. SeverdAfam ot

fafr=r yelam yuniferat & dea Jar WSl § AR HehuuTaRt
TorstoT : 57 ® 3rTE, 2021 it 3EfH & R, THOT HerR |’
fafir= gunferal @ geitaa A8 @ /e 113 Wl AT a0
Teieh T STERIAT HGRHUT ST diteral e forg fera ram 13T W
s craen o HenHuT it i diaen & oguH fgere T
quet § 2900 © 3586 oocysts/UTH WA deh, feeelt wex
faemy T guet | 2043 | 11214 oocysts /UTH Ue deh 3R
Tstent faTe Te 9w+ 9 3844 | 8344 oocysts /AT WA ek
TET | AT 31, 31ef-He yuTedt & dgd wRA aret 2eAt |,
HeRWUT et 3T dert 1717 | 1746 oocysts/ITH Wl deh
oft, ST Weier ohl & WUTTeH H STTERRET HehHUT ht Sout diterdl
T WIS St § | SMERIET oocysts i ST WoHT | &.
RET ( 36.7-40.2 HiA9Ta ) ol THET fG@TE T8, 36 914 &.
YeAteT( 15.6-25.2 Ufa9rd ), §. WIS ( 7.2-20.5 Ffawra ), &.
geTehTeT (5.7-24.5 Wfawra ), 3. sffamgefora ( 2.6-6.8
giaera ) Td 3. UTerar( 1.4-4.5 Ffa9ra ) ot |

3T © TEER, 2021 & TR [T T Teh 3T HeATT ¥,
JMEARAT HHAUT ht ol o forg wiwor wae | faf=
Junforat | W A oh et 193 Wl T okl odichT (ehal
T BT0T WY s sreren ¥ WehwuT ki Sirdd digar 12.5
Qia9Td STaeT Ui o WY Uk f@eng ardt 99l | 375 |
4950 oocysts /AW HeA ek, 25.0 WFA9TA STaeT U=l o T
ek faettg aret Aaet § 200 ® 5350 oocysts /ITH A deh
3R o Bl | 1220 ® 9500 oocysts /AT Wet deh TET |
T X, 3Tef-FEA YOIt o q&d oA aret Rl |, HWehHUT

i 27 iterar 1000 & 4878 oocysts /ITH HeA ek off, =it
Tl ht & WUTERt § SMEARET HehAUT st Fodl diarel 3T
AT S HH T | AT oh U1 bl Teh ANTTHER YIHRT AT
HTa St § | SMEARAT 0ocysts i SfeTa ACeAT | 3. Urar
( 30.7-46.5 Ufa9Ta ) it Y@ (@ T2, AR AG 3. Yot
(15.7-43.7 wfawra ), 3. wANE (4.7-20.5 wiawr), E.
Jfegefe™ ( 6.8-13.6 Wfawa ), 3. Ugerar (1.9-9.3
Yfa9Td )Ua 3. $Etehter ((1.0-9.3 Ufa9ra ) ot |

Tewiera wheteq & faams iafat s feng drat s geaien :
He ((WTPTH WA ) 3 feh (TrggE Afstera ) & wett
= fooian, whega i ufvar (3nelerrdw geviftherd ) 3T
fmiteT ( SetTgen sfaftearst ) @ uRuea wetl &t FW &
AT | a1 | @ T 31 Sfuia foha | 39 urer 9nn &
AU 3k (TeAld / HeATA / 3AATA / BTEGIUCehiee /
THIET ) it Yedieh Uler & 200 I19 |/t 1000 fiet facraes
T WY A WX @ & € YW (R T 37eh it ReHT
oot dur SiarX 1 | BT 77T | faetreh ahl Ueh SgTodes | 3T
45-50 T3t Hicaa ot 7T gar 31te | arfoud feram 1 | 31
i B faet wuTareRTIaT 2Rt 3Teae 31T He W (U= )
3R et faehre ute (TAStT) gRT foran T | e fafia=

37eh skt At ( ufeaera w/w ) S e:
T UYer ST
dR& fRG® wegadw  fEmer
oo  fooen ufart ST:THET
el - - 8.2 19.2
QoAte 23.6 34.9 7.7 13.2
ECRIC) 8.1 8.5 3.6 ND
TESIUehIEA  13.6 11.8 2.1 19.0
e 2.3 2.1 1.8 ND

3Th % UreRETarTe favenr % W & foeteh ok wega @
Tt @ 3tk | 2fH, TetaiAise 3R YUt ot sufeafa e
formter 3 erehetise st srquftarfa guns | fEmeT e her &b
31k | ¢, waiised, Teshalss ST QUi ot sufeerta
a Rt iR 2vdsrent srufeerfagoTs |

3 faet fem W, TR SR fey Sieent & ReATe,
EISgIUchIEe 3 THEH 31 7 feniend sherey 3 gem
feer >90 wfayTa feham | 36 TE, TAUAT WX Wt i+l 37eh
1.25 T/ faelt &t =gaw Higar & |1 >95 gt et
URes Tfafafer g9TiE | shegd o Udl o eld, A i
ETSSIUGEhRIEe 3Teh 7 1.25 THu/fHelt shi =T aH HigdT o e
>90 fayTd 378 Ter faer femman | gTeifen, THieieh 3teh =
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freRad 25-30 Uiavra 3i "= f9er 10.0 fom/faett =t
SAfeTeha™ HIgAT WX E9T1E | TAUHT UT, 9eit 376k 7 1.25-10.00
T/ forett st BT uR >90 Ufa9Td eTal Wives Tfdtarer g9ms |
fEmer sra: et @ ReMTer iR BTggITehIee 3T = 0.08
T/ foret et Wigar deh Schte 30 Wod 9er ( >90 U9 )
feaman; Sefen, Selta oren =t 1.25 T/ fael st igar 9ok
>90 Ufd9Ta 31 Wer fae fe@man | Teuae W, =i 3tes = 0.
08 fira/fheft ot ~Iaw Higar & |1 >95 Yiaord erat aieh
TfatafaraeT s |

120 ;

—<&— Aqueous
Methanol
20 - — A— Hyydroalcohol

Egg hatching inhibition (%)
o}
S

0 T T T T T T T T T T —
10 5 2.5 1.250.630.310.150.08 0.040.020.01 0
Concentration (mg/ml)

femer & "Rad Bal & P & A= ar<ar &1 f2.
FHeed @ VST UR YA

120

100

]
o

]
o

—<&— Aqueous
Methanol

Larval mortality (%)
N
o

N
o

— A— Hyydroalcohol

10 5 2.5 1.250.630.31 0.150.08 0.040.020.01 0
Concentration (mg/ml)

fEmer @ uRed Bell & Id & A= gr<ar &1 f2.
$ccd B d[dl Y W Y99

g 3 sl fpami &t St ot fafwada ware:
JTHUTH & At ( Tk, AT ) & /A 11 fwamt 7 3
39 | AHETS it AT & | UgHE hi TE Y@ U
wHifwar, wAsifesw wfasr, swayner, wew, uiferr,
rgtiETeHitad, Mefurd, U ° Biet ST Ty of | feafa
W A TR Feramt ot Faferedta Sural s Henmg S g |

gl ¥ fguierd shere | o fawg afatterdaerar
FET IR TStsit/01,/03/20-25

TS HAR, T.UE. HOT, 9Ot WoieR, TH.™. s, smuregar
TS TGAEH( 01.11.2021] )

femier® Hee | Weitat & faweg ufaRierdenar arel Wt o
famrtertor & fauw, sifaefam i ATegT T =t
ST ATEAl | a9 oh g Wiewt | === 347 inter-se
TURTH <hT STUFTATIET |

TGk awer | inter-se WHAT W WIS WhAUT oht
AT : WTCTURT A |, WIS HehHUT ( &7 ®U § fewiaa
HIRH ) Thi THY 3 dierar SR-emeT | 37.0 (Wlell ) |
1317.8 3108 yfq uma ( fader ) i ua-amga ¥ 112.2 (Ar= )
| 2750.9 270 gfd ure ( Fader ) e off | 34t vy sifaertier
A Y, g M-S 53.5 ( WIaRT )| 2329.1 AUS Hfa UTH
(fader ) 9 SiR TA-gT | 140.6 ( [@TE ) | 3870.4 3702
gfa T ( fadsr ) ek o 1Tk a8 ohl 31T deh T -ATg | UaT
U AT T BEAT | oh Wl 316 WX 31X tfaahtfer Tt
T HeRHUTehT ditereT 2AfIehay TaEil Ut i Ter |

T STTEATH inter-se WHAT ¥ VIR WK UF (o3
FaA i1 UG : Q1 gt i inter-se Hataa § IIRIRGR
YR T Faerig o S e Ty 96 @ | 50 9 12
TEAI ot ST Ah inter-se WA § 3Traa ¢f-1eh W AT S
A ohl TH-TTE H RS 3TTeeh TE T AT HICTUXT | 78.16 ATH
( 3-TATET ) | 81.48 UTH ( TH-TATST ) ek UG fqehteli
A | 79.67 UTH (-3 ) | 81.64 UTH ( TH-TAET )
qhTEl |

AT TG Rl WG9 ¢ 99 2021 & SR WA T8 |
TTfek 3 FEC 24.0 (9T )| 1160.8 ( fader ) s ufa
T - | TS 55.8 (A= ) | 3432.1 (fadsw ) e
Yfa ITH TE-FEA ° W@ | 3HT g Sifaehiia T8 | 98
- | 32.1 (SeRT) | 2280.0 (fadsw ) @& wa
TH-ATEAH 14.7 (FERT ) § 4411.4 ( Tader ) 3w qfa am
Th | AN g | fan Aq-gfaamgmes gar & sasg
Tt o wifaes ia oiet i G o & SR Sl oft
fratfta € (>2000 310 ufq um) @& & wge
( ATTRTTEAT A Rt ST -ATS oht B SR g1 FEC fadsr o
2280 37UE Ufd UTH Tk Ug.9 T3 ) | 36 fauiia TH A3 &
Y3 ® WehWUT o = ( Fraifia W ur ) fade wrg o
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@ WER | W T U 3 AR U gwaiy
JTEYAHAT TET | T8 T o foh AN-ET & ugrsti i
feret oft sta:spfuaTeTeR Tar @ fomm T < wemar € 37
derfeus Hfa fasr & 3@ "@rem = uivmueEEy
3t THATITeR Tar ST & gt St ST | € vaiw
X W i 9 sia: e gaeviter smenel &t
Henfra s o weg faa

YRteTeh PRI ER WX ki qerT | o 37 § Arerg{r T §
7.65 (TE-TMET) | 6.36 AfA9Td (AR-AET ) dqeh qT
STt 5.62 (TE-ATET )| 2.11 Wfa9ra ( 3TR- &3 )
qeh HHT UTE T | 3TV S TW e @ ugrsd = fog sitea
aTftich ferehTe o S SeTe St el | o1 9o o
Td ATAYI H 1.024 ( 3R A1ET ) 6 1.093 foharm (Ta e )
3T afaertfer o 1.430 (3R &g ) 9 1.484 femum (wa
TTE ) ek T&T | | hed THETeRt ToT €F 3T i T eg |
TRUIT: 92.81 3T 88.00 Hfa9Td &< okl T | T 2021 = foTg
aTftieh Y ST HICTYXT & ahi 3R Ta TH AT H Shuvl: 1.45
TH 7.46 UTa9Ta STa{eh JATTERTEA TEA hi 31X U TA ATGTH
THHIT: I TE 5.00 wfawra &t | fafir wreadt | afiies
froem X (g & tfafiem ) 9 9 20.90 (TH-T3)
| 28.26 UlA9Td ( AR-WMET ) Tk UG SifqehTelia 108 |
28.28 ( 3TR-WTEA ) | 45.00 U9 ( TH-FET ) Tk W& |
AN-FMET aht ol | TH-EH & 19 @ uvpe & 9oy
Aiftieh e ST st AT 31fereh TET |

TAERIRTE, W | femiew werew ufaieh stfaemfam
¥ AT : e 2021 % WEH § /e 24 tfaantiors €T
(14-3TX TE; 10-TH @ET ) i TALNTH, TEr |
TTAR feomam e | fedar 2021 & SR TS RINTH TET
T Srfaertfer o<l W Hufai § ofrea 3t ot G td aga
(1195.00 2702 Ufq U ) ¥ 17 A1E ( 182.14 08 Ufa U7 )
I T H SR ATereh ot |

Ovine IL33 (exon 6) S =T fagewur : L33 Wt
Iuehel | UTsitet SR erf gRT afsnar gia ot Srgrat etsAr
(9% 4 ¥ AdqheT TS UK ki (ITeRTAT GIT)
AT-wfavan wuel wifyrerren’ gro sanfaa wiaifues
HESieRTe & | 9% UG TS 3TIehell Fiawar gt st
fafrafua w0 § afga wud gergiq o fag ST smar g )
dg o GIN Henuur e feru urwes faferan & faw ga St =
B TeTd A AT TRk SANEA o SHIGaR S o
T H HEAT ST § | WA AR A T G| IL33 S

TR 6 8151 o WIHeT -rauaEtdt favetaor 3 s amda o
TR AT sl Yeiyid feha |
Malpura_R Line Malpura_S Line

HATYRT 3R 3R TF dsi 4 IL33 S & vadia 6 &3
& frRfieR—gaeadd o

g Tt | Henrres famhfegfen ta
ERERUREEIRAUIMIERIN IS ]

G URESTHT: USHT/02,/04./20-23

T YeRTYT, Tel.oh. &, 19Tk R, e S, .. gadr
(31.03.20217%k ), E.oh. T8I TS o0, ST

oF, GihT, TTATIE 37 siiermY fet (Troreen ) | feret
ot fa et 9ok 95 (646 ) SR ARNET( 239 ) R HA 885
W TR e feu Tu) gfaer-ufaet gfafaus &t
Sufeerfa &1 Tar T @ A A & O S we
TepfeAve 2% (ANEET ) 3R feehet Terdiue smenfia
STYEALT U1 6 U TeT0T FehaT 74T 1 31et 137 ( 15.48 HfawTa )
( 9$-15.17 Wi, STeRit-16.31 Ufa9Ta ) TUR HehTeER
T |

R 908 ¥ oRrw frdSarsfew
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1.2, 377U U1 UH. S, 3TW.3TE., AR | Ifra
farigt srerfiat st wiafafer smarct e fanet oft feim & warg 3ix
T & T (32) TS fRT MU AT T q@EHT I
et Hagavierr UeTur feham T | et 21 ( 65.62
gfaera ) T i waefw ST yEdt @eruT quit WX
Corynebacterium pseudotuberculosis @ faT G&RTER
T T

qIeRrM 2gRIse MR Wfsar w
C. pseudotuberculosis 1 J2AHIHRO]

g-faet wetematum™m stega= uX Corynebacterium
pseudotuberculosis @ fTaare oyl wer warfas,
AT 3N HemIEha Tem TuTet Teiamiiesh urg T |
RIS goreh THATaE, TR X S &
wfertefarg e |

. U] faferean 2Tgu HaeH W Jedes iy
(GCEER R ISED)
it |

Hae, Sia THrafeh AUl Ua sfae UiRund & e oY
T, At ud, et O ufad JSi & et 34 StarurEt
1191375?' S| Pasteurella multocida, Pseudomonas

aeruginosa, Staphylococcus sciuri, S. chromogenes (2)
Klebsiella pneumonia (2), Escherichia fergusonii (4), E.
coli (4), Shigella flexneri (4), Corynebacterium faecale,
C. efficiens, C. hansenii, Salmonella enteric,
Enterobacter hormaechei, E. cloacae, Pediococcus
acidilactici, Bacillus albus, Acinetobacter calcoaceticus,

A. indicus, A. baumannii (3), A. variabilis T&
Lysinibacillus macroides @kt Ug=IT=IT T | Ta=T9Trel QoTTfera
AT ST HEi @ 10 Gersh AT € Staphylococcus T st
ST feRaT =T |

T W QAT WA o 0l § e 78 SATUTet gereh ure fohy
T Escherichia g=taat ( E. fergusonni, E. marmotae
3T E. fergusonii) Rfafafem, Siatamaifad, Seertugiam,
Feteatafem i ufafafam-sit & faw 100 ufaera ufatedt
g TE | I gUeh THiTEeH, SHiefad, aeiecansiae,
TG, TRgtaefas it 2eramfee™ = fau
50-95 wfaora wfatelt & Enterococcus wsfaai ( E.
fecalis, E. faecium, E. hirae 3R E. pseudoavium) 3
WhaTZH, GUeTiergh, FaEmdted, afafatem siv
ufafafem-<it e fom 90-100 wfaera wfavter ue sfadfam,
WHUTEH, GRS, Mg, Tatematta i
retaferms-st & fe 50-90 wfaea wfatier femmar)
Bacillus S=itta=n (B. paramycoides 3R B. subtilis) = femg
Sfaefas, gwurgd, Gwergedt iR dfHfafe-sit = fag
100 wfayra wfavier wa wwifeafafeos, wdifas,
AueTaeTEy, seemtare, Bfofafam it aieitafera-sit
@ faT 70-90 favra gfatter arem w@m1 Shigella gt
(S. flexneri 3T S. sonnei) Waehd, afafam,
TG, TRIdiaTTae, Aataraitas, affafa-sit
SR SeentHTsias & ferw 100 wfasra wfawiel o | waifaets,
TS T Efae, Sterdtarsfae, uftartursfas 3dtv
Tiettutera-ait o feTt 50 Ufavra & iferes afaxter d@m T
Staphylococcus W=ttt ( S. simulans 3 S. hominis )
= Sfaefam, afufafem, affafem-st oin Betuefom =t
BigeRt 3Nfereni 9T Uiamaifeeh a3t & feg 50 ufaera @ &u
o1 IMURTET gfaxter fe@man1 Corynebacterium gswtaa
( C. efficiens, C. hansenii 3R C. faecalae ) ufHfate-<i
( 80 AFA9Te ) SRt BIGHT T Tt UStaTaifeeh gareti & ufd
HagTofter T T |

reeRaRaAaa quTad Wi § Sdeh & 13 T4 T& yad
U A it 1@ 10 Wi &% e % W @l
wAHtEreTHl, feaw wt wadfa, fewidentaist 0t
YhIhIUT oh feTq oSl am| i, ffTamw & S.

simulans, E. faecium, B. paramycoides, C. efficience, C.
freneyi, E. coli, B. thuringiensis, B. odyssey, S.
lutetiensis, C. kerstersii, K. pneumonia, A. baumannii, S.
hominis, S. aureus, S. sciuri, S. agnetis % 28 AT

SR UTE feRT |
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e UTeT Wal Uy] TRMURTelt Uferier st 9t
Feaen

INFAAR
SH.SH. AT

MU e gfaRter ( TUHSAR ) W fagaa i 3ik =g« w
yfaffe FARTT Sifehs Uekfd A & 29T |, i et &
faf et & et 3iv St | et 46 T & T T fRY
T S STy YesrehTehTuT <k fer wafera fehy g 1 gorer fepy
W Staphylococcus aureus T YfE 16s rRNA fafsre it
3R eat=IfeeTaSt ( nuc ) SHF gRT T T8 | T 0, S.
aureus gkl =t UHTAfe ( 70 UfavTd ) & foT So= wfawier

fo@man, 3@ @1e TRenaEfa ( 55 ufaer ), Qwitaated
( 45 gfaera ), sttemTafe ( 30 Ufaerd ), TRITATRATTET /

Seransfae / nefafem (wdis 20 ufava ), Srefueifym +
FemTRATS (10 WiawTd ) 3R Semargfam ( 5 wfavra ) o 13
eTeh S TR (TohTcT oh Uil 100 Wia9Ta Gagvie & |

Escherichia coli @t 9, it i T & Teh foh 1T 42
T h AT | ST fohall TN TS widA ST gIRT gt o6t 78 |
TSEEUT W, E. coli Y¥ehl 3 THATHE ( 60.8 Ufd9rd ),
TR / STt ( 47.8 Wia9Ta Ucieh ), Bhida@EH
( 34.7 9fa9Ta ), TARITRATRATTE ( 30.4 UfT9Ta ), TRt aRta
(26.0 yfavra ), VwRTNSEH /AT (21.7 FfavE
Yedeh ) 3 refhenfim + Tewmensie ( 8.6 wfavra ) @ ufa
yfaier femmam) @ gus seiimieia, sfumy it
ifertsferten st eh ufe 100 favTa Hagmier e |

M. 3.3 U.-B. N, F. 31 ., sifsreon /
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i vd Hel  feTu WRener

Jdlaqddl dgl-l
fafir= Sretery uRftafaat & foe goret @ TS 4.7 T g4 FET i G W A6a oot F Wge 9
et o T & T SR T & AR fereRe™ ( 507 UTH ) AT 498 TTH SIS T |/, 479
TS ScUTE Ui Hesich UM RIS WEE |, 469 TTH Aiferad feferen d, 451 U sien

(HeTURE ST 3Tg,/01,/01/20-25 )
ANTH Vg, THAT I, SR AT, el Uieh UleeTen

IS Ud S9 161 H 5T oh WH 3 sIoall shi W& ShusT:
5.9, 6,87.1, 6.4, 5.9 UG 4.7 T& | =1 o G0 Sroelt o e
I U WIEE | SAfichad (479 UTH ) AT 420 UTH RIS
WTEe |, 379 UTH s6teh IS H, 374 TTH TSIS RIEE H, 353
T Hiferaa feiferen o T sord <Aaw ( 287 UMW ) WIS
HHY Teh d%dl o1 3irad o 557.7 T (=gSiee =5e ) |
74.0 UTH (Tt WEE ) Ak & | Aifaad feifeer, ot 9ge, @6e
TEE, FSHoIE R3S, Seh 9137 U S 6 § g8 e ohl
STTAXAT UX A sTeall chi WA HUIT: 5.6, 6.8, 6.6, 6.4, 5.9

B T
: ‘ 3 * 1 3 "‘ -:‘i-':

I H Ud S | =Aau ( 450 U™ ) TET 184 fea t 3 # IR
T i o g9, Hifaa e, 3 sge, st s, |rEe
WTEe Ud <ISiere ®13e ¥ AT 1470, 1810, 1866, 1870,
1881T& 1904 ATHIET |

YSTA U9 B Wit ( 3.70 fomum ) wa wwa ( 3.66 fwum ) w
T ATk a1 seieh SIS | TaT | Wife feifere ik = Ee
TTEE | THTLT ST A o, SHeh AE sieh FTS 3 =SS
EECH TGN WES AR T | e oft Igard yaa e g ur g
43.3 gfaera | Wifaaa fefeer o 84.0 wfavrd ae off | ad &
A HAS 11 @ENITSR T |

AT WA e ufaan faem st Wer @yl &
YT UE9I O 9T : T S WIeT @it (120 ) ki
w0 4 g wgEt 9 fawrfaa farar wen ve ues @ vie |

o

AIfqp R ¥ @S WIsT WA

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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aiftfe ufaaget 2020

TG 74T AT 3 T e Uete Raeman 1@ | U 99 &t
fear s aren =T aRuftes OTE (AT O+ e @
TR ) U gER WHE ohi @IS QTS §31 MR S h uwt
oIT | JMET ST ITE, 2021 (TS | 15 T uget ) &
ITE &3 ST SIart, 2022 % 3 16k ( TS ol GHI ) Teh
T & | AT @i ohi foRet St THe THE W8T | €T
o fee faem feram e | goa X uruftes aw faee g
TN ((47.06 TA9TA ) S Toam MR bt afan fRaeng
T TSN | 3iferek ( 70.24 Wiewra ) S8 T | 1 UH g
QS % UHT FeEl i W& URUNe 99 fEey g
TSN ( THHIT: 5.26 3T 4.92 ) i T 6 W ufvan
faemy @ Tl | sifireR (RHIT: 5.54 3 5.46 ) W)
eEl R Seh 8 UR U eh 919 REetTy 1T ©Rn sl ( 86.3
TR ) Tt AT § [T Rgee @emen gy aifere (90.5
pleplveineny

T i AT-3T FereTg ol G Ui ATER afegawrai
Taem ot vra it fagiaret iR wig st UTET U guTa:
aTeltE gtk Wifgaa fefaen @wmen vt 9 gt o
faufsra ferar T wg 75 wfavra tfas fastoT oiiv 25 gfavm
TSTeRT 919 Rt i SH]UT SRR SfEEahT3ll sl REetrET & |
forersror e fasTor o wereRt 3T S ( 16 UfavTa wedeh ), A
Tfea gl sheh (9 Ufaera ), der Tfed Tt ot @it (4
gfavra ), g st & (20 Ui ), =maet gitesr (5
giawra ), T ( 3 wfawra ), @i fasror (1.5 wfava ) wa
ek ( 0.5 TfavTa ) ITTHet & 1211 3T €12 e afeganraii
o 27 U9 oI T HATSN oh S SH1T 3TETHT hit HHIT: dct
TfEa Well Ud 3 (Werht 3T St ) & gut i nifvrer
gl s ®ud faerar @)

ITh UaTel T Ge Bt gl o Wa or; gTelifer, ae |
gfg Freifsra vd e sis fgemy o @ o et 195.9
31T 180.3 TH i AT | =T SoATehi B STeTHl F@eT T
QYT ¥ 31fereR ((256.3 T ) oft | Uiveh ded UTerehal 3iT
AMEET WA WS seieh 0 Ierdt faemy T wntet o
HEA T | AT WA= AT a0y i Jraa it ol qur=
HHIE W ot Yegia fohan | affatfana entfaw aradyit
o a3 fagewor 3 Wi14:0 T 160 i 3t
TR STTUTA ( 1.41 3T 22.0 UT9Td ) 3T €H18:3TA3 I 3o
31UTd ( 13.36 YfavTa ) 3rere fgemy g =Rmen | goriar
T | STt Faret u T et § TR | ol U WUy
( w-3Hfga ) v afg g 1aiarsi= & e faere T @t

H AffTraTE qiitew wieusht ¥ W18: 2uA6H & oA
31T ( 23.0 YfaeTa ) =T et =en o fwen uiumrasa

W-6 AEAUIURTH Fl5 53 |

SfETuT YR T § T9ETaeh STEe WOt
et @1 oh feTT 3=1d Uegferai oht faehra T
eI

G URESTT: THITSIHE /04 / 03 ,/20-25

& UEEWH, TUH eied, Ut faeqeT ™, tauaes foears, st
ARRTSH, TH ST Sa( 04.10.2021] ) TS S JIelt

T o T TG STl shl WA U ooT g9l e e
T 7.51 9 0.38 forum qen Wit femfeen @ 5.96 9 0.38 feam
TET 1 8 S i EEAT W A ol sht WA T as
THUIT: RT3 B T 6.66 T 5.64 ferum e Wifaaa femfaen o
5.28 9 4.48 TR TeT | g TEE WIEe wd Wit femfaen d yaa
TTHUIT: 85.56 9 71.77 AA9TA W&l IBES B H 6, 12924
HUATE Shi 2T UX 3T 1 HALT: 0.85, 1.80 Tl 2.95 femm
qT Aifaed femteren o 0.86, 1.83 Wa 3.30 foram w&T | sr==r
afed o Sifaadn o ®Ee Wge TE difaqaa faafaen &
THUIT: 81.83 F 86.00 WIwTa &I 1A, Ygoer 1 3 e
AIE 79 UTEehi i oI o AT /ST 1446 @UMISA @

TR WM uTer & fafir= ugerstt uw S wiyreror
3T AT Tl STEIAl T SR HiA oh A ATAATE,
@ WINYT UTAeht ( 297 ) @ Stel TTA WiH o WIeAH @ Teh
STTAATST T 70T TR 13 | STararett ¥ | 1ferarioT ( 39
Jfa9Td ) 26-35 a6 Y T o, TAH ( 40.9 Hfa9Ta ),
To=ren ura fgetaes sgaam (53 9fa9rd ) @ 9§ @Oyt
YT € SR TTmoT e o 2 a6 @ &1 ( 66.9 UTa9Ta ) &t
IAVT AT\ AFHTIT ITEAIST & UH 50 | 3fersh
QOMIT( 72.6 YIA9TA ), US4, HIH, IT-3ITE 3111 o forw
TN i TG ( 52.4 TFa9Ta ) 3 Taet afverrg T
(90.2 gfayTa ) ® UTeeh o | USTT Ugeian | WIYTeTor shi
TETAl oh e W, S¥F AT U, 45.6 iaera saiararet =
Farar for gaeRt rcafirer MayHeRar | W, wutaf,
JEd 3T el & USU o 91 U Ik avaeh T
RHIT: 44.6, 40.9, 41.6 AT 45.3 Wavra off | Faeg weier
T ASTeT0T SRt STl oh dag o, Tiaa fasror faarg, =mr
faerg, e & foag o, mer fmior it o weierm
i oA MATAHAT THHIT: 44.3, 40.2, 40.5, 44.3 31T 37.8
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Qia9Ta STETATSl gRT SHa hl T8 | SUTET YSgsh Wl d,  ShuTT: 647.43, 915.67, 1161.66, 1386.82, 1608.24, 1777.
39.9 QfqeTa STUXETATeT 3 91, U 3 ol yelg Uy wi¥teror 01, 2018.34, 2111.46, 2245.19 U 2319.24 UTH YT
Tt AT SMATIAHAT AR | ThTIT, TY-HaR iR e e | 3itad sreal i €& 9 W, g8 TS ahl Tl W
T ATETRAT3T, TR Yeier, Tt i I R ATUSST 3R Ud &= oh U WK HUIT: 5.30, 4.87 & 274.13 UTH @
Sarg & T wwen: 37.5, 38.5, 45.6 3R 43.2 Ufa9@  WHNTHUE UHa U AIGT 3T ${Ed W EwT( 3.10 foham ) @11
IAETATST GRT 3o SATAYIhAT ek hi TS | TS Jaie h

e, HUIT: 53.7 31T 48.3 Y91+ GENIN oh HehRTHE 3T T 2021 H AR FSTHA ST @A A I, 11, 11l T 1V ot
e o e e e T T 2 H ST HUIT: 17.37, 68.54, 106.75 & 123.24
et 1 emareor st e o o 4g e, Wy T o o 2021 R G ST e o | e o
% RTT 41.6 TREE st uhewEn T fEm @ R 486 T Shi TTHITE, g ST TS TE &1 ShAY: 6.30 |, 13.20
i T T T e e e e TSGR AT 0.79 WAPTA T&T 1 ||| THeuT U T kg hIT:
FEE e S, T = e 27 T L 6.26 VT, 13.24 TSR AT 0.79 UfavTd @ | fgaea weoreh
UHeHEH T 81 ( 48.6 Afa9Td ), TR-HehTH 1T ( 48.3 FeraTt ohr o 197 TR Sret T |

WieT9Tar ), = ( 45.6 Ui ), e Yaier ( 45.3 Ul ),
HUIT ( 44.6 favra) X mer fmiur (44.3 wfavma)
yfreror @ 2fa Stavaer & &, Srar fa @ty feramt &
TEHA gRIAIAlRaT S e |

IU-HATTATSIT STASTE & oh TEd Hil UG h
for S SHTIRT @t ot SATTaiTeR e

T UREISTHT: T I3TRUE /03 702/ 18-21

AT, T Tqae Ta Wt arerd ( 06.06.20218) )

IO FITo0T &5 STH shg, TSHT W a9 2021 § Uer
FUSTHA TR @I A g G ohi 31aEeT, 8, 10, 12, 14,
16, 18, 20, 22 TH 24 THTE ohi 3T UT TUT IR TR

TR TR
(R DU
?. e.. ga‘ __}. 1:‘ ‘_—, %ﬁ:} : _'_

caath i [EgE S Suumamsy

S AT & g $, TSl R SHA IAMRT W &1 faavor

M.%.37.0.-B. . 3. 31 A., PR / 53
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N3, qHLL Ud TRINA @ IcdTeed @ foe
999 -3UIG dPaild

TR T 3T SHh (HT0T Rt SUATT Hleh
TR TEAT AR Fuite At fashra

G URESH: STUHErEt/01/01/21-25

39T /AR, TH. I ( 01.10.2021 e ), foig whgw T& vr@w
TE( 01.04.2021%))

THURESHT R (| ) HiE S 9 o STl S 39T ot STeTT st
& rahicen iR s i o fstur § 37 wiger it watad
w & U, (i) I3 gU, TR-94 g, ferer s, dfen siv
TSTE AhiIeh ohT SUHNT chich Uod did ScdTal ohi (oehiod hid
= o wd (i ) = fastort wuifste @ arg el I9e famntaa
AT TS SR T i+ oh Se9al § YT fehaAT T |

T EIRATT T ITANT T i1 T YIFRTUT : I9T T &
Tged | TUTET AR § GAR 31 S SRAiT® 3 AR
T ag faf HiE T S oh Hgre S 1911 aht 31Ut FHTTar

fafr= =&t @t Wiet o & W1 & T[T
ur e Afaem urearst
EX| £l Ex|
TwEmE ()
Ho S 52.34 44.35 45.06
3 ERART S &g 37.42 37.65 37.90
vgeer ( wfaera )
TS 82.66 66.89 75.66
3 ERANTH &g 65.43 63.88 62.21
220 (wfawma )
o S 2.22 3.89 1.77
3 ERARTH g 4.55 4.22 2.77
et (wfereTa )
T S 80.44 63.00 73.89
3 SRANT® g 60.88 59.66 59.44
3 SRR R AE e 22.25 32.00 18.00
suft Tgm vt ( wfaera )
T ST AT (WFeTeTe )
RIS 10Tt (<40 )
ol S 45.54 55.66 55.99
3 SRAT s ag 67.11 68.33 66.77
Hgetes (<40-60| )
I 28.99 29.44 24.66
3 SEafrE A 25.44 23.78 26.10
STt 39T ( >60[ )
Hol 27.44 14.88 19.33
3 SRART S g 7.44 7.89 7.11

AT 371 et TP T[UTEAT 3T AT o el | Sg T UTE T8 |
Tich & Tad Hie 391 i STeNT i | 391 5 o fag o =ma
X AgEte T 19T 3UT | ShIthl IR E AT € | [uTaT eI
& fau SRt qeier & g@alu @ 3ngyl wrel s
(<40p )T SFTHRTH 20 FFa9Ta | Fereh ol gleg &l Hehell & |
= e fegafin werd wie 9T (>60p ) ot 3T it W
AT TATATE |

THEHTUT & S1E W, AFa9TH iR ure-arst 5+ & forg
3T 31 Tre Tl et UTitd ShAvT: 22.25, 32.00 3T 18.00
Q9T off | 37 S o THEHIUT shi ANTd &9 20 Ut feram
STTAT Rl T3 | T T st /el o0Ta (110 ®U= Ui
fohreTl ) STt STUTT e o ST ol o |HT of | 98 Qfehan
FH T haeT ShTCI AT ST oh [T T[UTERAT ATt Shieits STt
il ot STTETYLehT ohi YT Shi= oh STTET YT Shidl & sifeeh
it fageit qaT ol o STt € | S STATAT UHEhIUT
SUTATST et SUHHT S NerTia @e @ fmatur e feg ferar s
Hehdl & T &Ud 20 Ufa ferum el s R e s aehar |

VAT 5 % 901 ot fagioand « fafir= =t & /et 1000
Thst TR 70 &5 o AT ot Tom fargtwarstt & forg g
feramm ram | 9T =T UE Heete WRE BT | 18.70 p 3R
0.24 wferora A e feeifear ©21.73 | 317 1.83 wfewra o 13om
ferror fagetuor =t wefvta fran fon St W o o, stftramiorist
(>75fa9rd ) 10-25 u WM EH & | 7T faefesm (40
AT AT 1 Yiawraiet )§ I9m e fafierar st ot |

50.00)

EE
40.007] E3

30.00

20.00

Mean Fibre Diameter (um)

10.00

T T
BM  Gaddi Chokla Marwari Avikalin Magra PatanwariMalpura Avishaan

faftr=1 "R 9 ¥ g BIsER AN
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N\

I US S hil &l S WX, iehel, Sifaehtier iR
TRETSY, ¥ 39T 6 T HSTAH A9 37.1, 34.6, 36.2 TF
36.2u 3iIT 48.41, 10.22, 41.08 UL 40.41 Ufara & | 9w
foraoT fagatoroT & var oren & foh 3Teet hieii= i Si| Siehett
TS AR H ORTHIT 70 UFT9Tal 391 10-40 p 397 6 ki GATH

fafir=rar siferer off, Safer Atehen S | >80 S & |
hig MG AT |

AfgertieT™ Ta URaTet S W >80 Ufaera 19t 10-40 p 9w
ATkt HETH o 1S 1 4 19 o fafu=ar (>80 y =ma

o \TRRT S ( >80 | SATA R TN 4.5 WRoT 9t )digmarg 0 4 5.3 W .8 Wfewra it ) axferen oft
100.00 - Bharat Marino . Gaddi Synthetic
Mean = 18.7 pm 125 - Mean = 21.73 ym
500 Sd=3.1 iE Sd=5.71
- n=1000 =100 e n=1200
c c n
S 60.00 - S .
o T 75
® o
L 'S
40.00 - 50
20.00 - 25 -
0.00 - T t t e L
’ 10.00 15.00 20.00 25.00 30.00 .00 10.00 20.00 35.00 40.00 50.00
Diameter (um) Diameter (um)
Magra 120.0-
150.0 Mean = 23.1 ym
Sd=17.2 _
1 n=1000 100.0 1
)
> _ -
§ 100.0 g 800
=] ) |
8 2 -
2 l g 60.0 M
[T
50.0 40.0
20.0-
0.0 - 0.0 T - - - -
.00 20.00 40.00 60.00 80.00 100.00120.00 .00 20.00 40.00 60.00 80.00 100.00120.00
Diameter (um) Diameter (um)
250.0 - 2001 Marwari
Mean = 36.196
Avikalin Sd=17.5
200. — Mean = 36.2 ym 150 | n=1200
Sd=22.2
g n=1000 o
< o
$ 150. - 1 <
g i S 100 |
w o
'S
100.0
50 -
50.0 -
0.0 — [ . ] . : 0
.00 50.00 100.00 150.00 200.00 .00 20.00 40.00 60.00 80.00 100.00 120.00
Diameter (um) Diameter (um)
74 AR Breid Aol &1 &) Gwal & T faaxer
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TTAYRT, UTEaTSt el S9N & Wie T W 190 o9 iR AW SAINSA( >40 i AT A1 35-45 Ufavra st ) et
TSTAY AT 40.9 38.3 3 44.9y TH 77.74, 74.82 3 farqa e ¥ o | WretuRy 3iiR e o 6 J9m wome afir=rar

62.24 ST urar & 39T faavor favatwor 3 wefyta ferar fen

200.0 Malpura 200.01
Mean = 40.9um
Sd=18.2
150.0 n=1000 150.07
>
:
g g
@ 100.0 $100.0
v fra
50.0 50.0-
0 J o

0.0

.00 50.00  100.00  150.00  200.00 00

Diameter (um)

25.00 50.00 75.00 100.00 125.00 0
Diameter (um)

(>100 y ATAH AT 1,19 5.2 Ufaora it ) sgd iferen oft |

] Avishaan

Patanwadi 2000 Mean = 44.9um

Mean = 38.3um Sd=26.6

Sd=16.1 i n=1000
n=1000 150.0

Frequency
-
(=]
o
o

T T t T
50.00 100.00  150.00 200.00

Diameter (um)

A ST B A BT F T fIaxor

TiEt HF X AT T SUATT Hleh UATGUT SR B9l
TTTYIT [T S okt AT SHleh el TR/ T T4, Tafh
faffed sTet Tkl ST HIST i1 Shi Uehed TTHA o AT
St SRITET Wi UR wartera feam e | five wie fern o
9T it 240-270 ATH/HT & 3t & O & W B

GfeT qeksieh T SUFTT Hich oA U ohled AT-FAT
wTeltt 0 uftafda femar wan | faswfaa iT-sAT view ==t
e ST WY & qreaw | uriia ferarm & o fsam gae
TeRfeRtoT o o feran 3T g8 ifam suzin = foag sugw
ERicel

dTd 3R drell AR g Wl

AT HT Tt AT AT YT oh AT 0T 714 fGT T &

T Eargll U
T IR (TF) 68 112
AT a1 ((THUT ) 1.06 2.09
Traien (THT ) 7.34 17.29
feream (wfeera ) 31 31

BERECIE V2 18] 260 242

B STl ahT SUIHT shidieTd T | AR | 9w aeh
RIS I, YEiat SH% STEdl e I o forg faran
ST HHATE 137 5 AT SRIAT BT ST el THTT
afurfeges fadfes Tt & fau amm yuret fawen €
wfeeh STTehE ATATaNUT aht ot FGTAT § | 37 Hfaw Su=iT
@ TATT | | Teh UTeh ek ATt (3 ) T4 o ST, TS
& WH /oW &R & o1e faesfad wet wafi & foem
THITHT 3T & T& ekl oI~ ARV Tepfal o 10T
Aefther o Suat fRam s aear g |

T renfd Aufe & : uie 3 | 97 gr vd W g
T T SUATT hieh AT ST AAR fhT T 1 7 T &
gt (2.5 TAUH ) TS 3Heh EUHTIT A1 okl (HIUT feham
TET | SA-S[€ WY T & AW |, S[E i a1 i [G9n A
TTEAT 74T | WiE 5 i IR-AT AR 3 (B0 deheiich ot
U w¥es fAfHa @t 3 | wraitfies fewga o, wihew
Tifaei= (€11 ), A 1 91 gu ae (€12 ), S iR as
T a6 (23) 3T -9 W9 o1 g0 o (F4)
SUFHT SH¥eh HUfAT ST aar ferT T |

TSI oh ST oh |1 30 T Tk siieT 3ieRTuT 3T Y faamra
Tt waiT fehan e | enfieens Yufe e (21 ) 9 e 12
Q9T 3RO I Tafeh <1 2, 21 3 3TR <1 4 7 w9 48, 41
3 52 U9 SiepTuT fe@ran | 15 femt i srafa & was &
ST SRl SR UT TATE oh oh AU ST hi eI | 4 T[T 31f4reh

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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T 1T | AT ok aht Sifetart aht o= | uret ot g, uwit
HEAT T U 8137 hTtht 3TFereh UTam I |
FraferT & o weper |rat @ 39T T
T
iyl ip) 3 4

EIZRUER)

EPI - 20 - 20
PPI - 1 - 15
| () - 40.81  36.54  29.89
Bl 78.90  421.00 420.10 556.05
Hretg (furt) 0.106  3.162  3.260  2.692
(T ) 3.52 1545 1497  21.96
TS (| ) 13.0 10.5 10.5 10.5
<ireTs (A 16.5 15.5 15.5 15.5

fafir &ufe & avas = e i gfg
Fufer 3

CAN| 22 A3 <4

W wmt Herg (AH)  1.43 3.39 2.82 4.59
LRiksc) 1.21 2.55 1.87 3.41
=t gisr (/) 4.95 5.38 6.63 10.43

et 57 T SUATTGRT WA SR NS ¢ W huifore o st
o foTe wrteRe 3R HreTyT 3 fasTor o0 443 SuauA & &
T o ST TGl e oht Ueh WSied AR & &9 H°
Toran T | et T urset ot Sy St e tfeea
AN &% ®U ¥ 3 e o wiiEagsr & 0 | fahar
T | SRS UTSeT ( 50 T ) 3T frerwaisT( 25 7| ) skt 1000
Trefielie X uTHt o TS Ueh UeTTieh | STeT 79 iR 20 fme &
fere 100 Ferit wfemaa v feaman T 1swuifse T TaR e
@ feTu gTer & forsrm ot aahtieh ohi STUTET AT | ShUtTie T
= fmior & faT 500x500x3 et = Wit @ie a1 SuEtT
fera e | huifee AT ot Seal 3R SET @ gem & fog,

TRt Wit wie & 0 Tk Aies Refis vifaaes vie onmg
TE | A T HI ol UE AT Shie UTTeTUEET Iite U= eIman ITam
a1, fo8 ek forert €T e U1 7@ 740 | T 9ie @t Uk
U LT U AT UifeTiee? viie oh Ul 1@t T8 | | ue
o1 9TTe OXd O T T 3R 3 Uifeuiey vite | geht T |
HUITE TG it 12 92 & fTT gu o dafera forar w1 gq
T wmifae site A astars s s iR v arT e fg |

e 3R - w1t 3 g wefve wuifee « ebfa ae
250 STHTH @t I-FAT AAYT FT AR &T T 465

SeHTd @ IX-FAT S it Ueh TSed 9Tt o w9 | fean
T FT @ oS i AhIeh T SUTIT hich 9N U

HUINE (THA 37, THA T, F/3E/37 AR e/
/NI ) ST U eTUEeT et Hig e § e fhu g |

. S o1 o Hatdd THrEfTeh JHERTuT
G RS SUHEEt/01,/02/21-25

farig shed, TF. YU (01.10.2021 e ), 3T HAN, @ EH
(01.04.2021% ) Td AU

St eRrieh ST SUEIT Shid EU URURGR Sl SedTal sl ahrd
QAT W R : SeRUTH ol SUART i aht HTeh{aeh TS oh feTT
wige & U | fohar M) Fe, Cu 3R Al SFiehUT & @1
w-migfew, Rer-urgfen v uie-aidfen ferar mam)
AeRUTt & WY HeT-TTIS T o e Soeraw T ol (K/S )
@ T HUS Rt SH W (Fe, Cu 3R Al) =
HeH-AiSed T U Thtch ot T 74| T T
T | G 3T Tt-WiSeH o W T i arehel Sgav ot |
T T K/S FaH 3T Tt-TiS e oh SUTNT o | qerie &t |
=g freshe e e o At-aide T H gun % fg nige i
TTSAT ot SRt SHH T Hehd & | I8 gIEahivT GeA-Aig<d &
THITUT B4 AT STt UEHUT ol SR €€ Tk ST oh{ Tkl & |
=T URad Arit (geRtan 3R SerSeh il ) &t in-situ
FETRTUThT STANT hich GYEITIA (ST T |

\ =’

71 gRad arrfl S IR SER_DAT B AFHIORA
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FoRTG SFX SETSehtct UTSehieh el aht 31T STH SRHTT: 17
3T 19 Y an1 Ue-grE w faftr s st e twiees
TS oht HEE W HIShTch I el ohl ShUS UR AT feReT ITaT |

. it 7 e shuifere aht faerrd

CWDB ufi&is T

foariie HeH Ud SIS /AN

T8 farsm i WUt wifesT aehrtehl ol SUTIT shieh Hiet
TFRT o1 (WERTE 3T Fiedh ) iR Aiet Weg 7
(TSR ) B 51 oh huifoie faenfad [T T | Teh STemefieh
YIS FITTIITAT T ot ¢ & STt Wt AifesT A9,
TS URTETUT 3 eaf WeuT E URieror | qafeerd & | of
Tige SfET uRteror He-310 o feham e S g W STt
HIAHATE |

HUIEe ATHIUT &l ik Iiad § G q-aar drehd,
SfiTeTn T ton iR Afgam & S e weeryut
ftrent frarma & | weRTSE SereRell (TW ) 7 34.42 THUIT ki
ITRIAH q ITTeRd Rl UE9TH (ehdT, SHeh AT sl coh Sorehl
(% ) (28.86 THUIT ) 31T TSI HIGTYT ( X ) ( 25.15
AT ) ST T T&T | 3R 7§ T ATehd LT AR A h
S ST SATE T o 1T §1 Hehell € STt R Tifore TR °
3Tfreh I e Rt AN A WATel /|

HUITAE T Bl SR ot ATehd ol TG T4 I
A OTETITET | T A R 3R R wqe st
BT ki ATehd fo@Tg | U7 3iT ‘&' qora gehmt i dTehd
hi TITTATE 1 IE T 3T T oh Si=r 3T STEH, YT R
e fafsra TR W e w1 Sfu AT @ Rt g
HhaT € | At 7 SwuiteTe I-9A1 T |, TR bt <AaH
YOR TR O 3@ =T | Ut T ki Soe a-aT drehd
[ off ST AT Hehal § | UHHET0T o SR, TAIAR 1] 57t e
1T 3 T o o g8 & HASH B o hUT R UiSS
T HZZ-HEER |

FUITAE AT o a1 HaRuT g1 3T 91T et quies e
AifereRt | fe@me T | wetes Hra & foru, s uifee wrait @t
gt g | fafi= g3t sterfa 16.5, 20.5, 24.5 3T 28.5 59
X v T | reR e Wew i wuitse 791 & st
T T 5.5 39 TR W@ 8 | 9% 2@ 7 o 5 ot shuifae
AT eaf Wi | ST g T @1 ST € A 9T R U

1200 1+ 1131.43

1000 1 836.53

800 -
600 -
400 -
200 -

0 -

958.86
58 - 56.50

5 | 55.50

54 -

52 -

50 -

5 | 47.25
46 -

44

42 -

R M K

Composite material
PUIfsTe &1 a=Iar 3R P ardl AdiS
AT HEROT B &g STl & | 9% A &A= o 31T dtaar &
HRUTETHRATE |' S T X R o wH ' o iferehan
HeRuT ET ST 9T Rl Uk 2T T 19 9 I A
e AT TSR AT AT~ T eh hIRUT G HehaT |

Tensile modulus (Mpa)

Bending strength (Mpa)

HfrsT gram A () dus feomsa @ @i () dar
el & wu A () 8a & w9 H

M.5.31.0.-3. . F. 3.4, AR /
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HuIfvie @ w@aft gaxor sif ik TR 4 [ons

| st gt g et g
FER (3 ) T T e fore Tt
am TASHT A TARHT AT TASHT
3T 16.5 13.9 0.798 10.6 0.705 12.0 0.749
20.5 14.9 0.820 11.9 0.746 12.5 0.763
24.5 16.9 0.857 12.9 0.774 13.7 0.793
28.5 15.7 0.836 13.5 0.789 14.8 0.818
T 16.5 20.6 0.907 16.0 0.842 18.0 0.874
20.5 21.1 0.912 16.7 0.854 18.7 0.884
24.5 22.0 0.921 17.5 0.867 19.6 0.895
28.5 22.4 0.924 18.5 0.881 21.4 0.915
& 16.5 14.5 0.812 11.8 0.743 12.8 0.771
20.5 15.0 0.822 12.6 0.766 13.5 0.789
24.5 15.9 0.840 13.8 0.796 14.5 0.812
28.5 18.3 0.878 14.9 0.820 15.5 0.832

ST AT S huiteie A 1o & fosm swuttee & qar
gl Yevia famman | s shuifste fmior st sgran T g i
HUITeTe oAl S Uet 3 o o wu o faerfaa ferar mar g
Higd fawaes oo 9 gar & fag d@ag W swuitse & fmiors
T e fegA s T

T, ThHCT, TIHIAT 3T ST @9T & et
o THSTOT & 3ot ot oh et ot aaffirent

R -FEINT uRatsHT: CRP-CSWRI-01/20-23

TA. I ( 01.10.2021 Tk ), ITAHAR T faig shad

ST -TASIYIHT, SiehTT UT 16 | 20 UTE, 2021 &
BT WA gRT I (2T ) W oA HouT T YS9 W TH
SATTh-oh UE ATYTRIUT ST feohaT 1T | SR ST ST et
T SeRTRT, ST, e 3 HaRt & |/ 45 Tie a9
T TS AP gRTeheR T |

T TS oh ST hT THT A 9T S 3R ASTAIH HHIT:
30.38 P 3T 75.66 Afa9Ta oI | SEART Aehiieh ol STAT He
o TS h WIS TS aTell | Wl 190 aht 3TN i oh T
foram | areTt ot g2 & @Te, 3itad 9T iR Hegev wHIT:
25.68 p 31T 65.19 YFa9Ta T | TE VAT IR TAHEASH1h
AT AHSTOTE Soal Hod ATt el oh eIkt o forT Sugehrrar
T UEEhd e T9gT S ( CCW ) hi Tae9it Gert et Rd
U ( BM ) S ( 39meamd: 22-24 4 )( BM:CCW-70: 30 )&
wryr fufsra femam 7w 3k amm st & forg eref-1e g wharg
UTTEA O ST feRaT IR ( 2./40 TR SRIFEeh I ) |

T TE, T HE @ STl i geT | SiHa 9T = IR
T[CIYTTH GhuIT: 38.85H 34.67 P 31X 60.00 9 51.67 Ufagra
TR YT T3 | T[UTSAT AT cheled (1107 oh Fer Hamfara arereen
% ST (ACW ) &t BM %7 (50:50 ) & aner fafsra femam

T IR G oh Hifaeh T - YR g
Fie TSI A TAf3Ta ga = odifaes Tor

ot WA g el gd

(BM:CCW (BM:ACW
70:30) 50:50)

aer =F e (TIEA ) 19.81+0.21 3.92+0.08

Hrg ( SHiee ) 7.65+0.19 6.09+0.11

rena (fermaw ) 27.73+0.81 69.00+3.73

gTa (gfaer ) 12.90+0.66 17.65+1.01

TR ThUS o foTT SURIT ohT STacTieh hid oh (1T, I
FE TSI S FUFBTA HETT G o1 3uATT WRa Bt ( BM ):
FMRT( AR )( 70:30 ) 2/48 TATH T o ST AT S ST
T ST FAHTHT WX Tehe! 3T T HUS TR & &
feru feram e

TR T T oht SURTET UY 350 Hod oh UeT shus It
Tl ATt o fTT A7 01 | S0 W HE & S hl YTHIah
SR T 3T 3MTeRtieh T fof oI wAtfeat ant T4 aht S
T ot |

IS @ Higd g it 9gH o fog difedt st swraices
forfor S8 & whie-fai, ferar- faira vd g @
T TR A feRaT =T T |
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e 83T & 3@ w9 ga 4 ad &1 i

YT 6 o | 39T ST HeAt e

YTehiceh TMg oh [T LA &9 9 STeTeer
Yo cTeh WHTET Rl ST

Sfe¥-TeemTa uftaisrm: NINFET-CSWRI / 21-22, funded by
lICT, Srinagar, J&K

el AR, THUA SEiuTear™, Ue stawH, famte wen ud
AT HAR

WTeRdeh Qi © T37eh ahT (TSRS UT ; UTehfaen Hidi ( 3T@ie &
footah, foMR & =, 29ER & Ut 3R Fied i et ) |
HTT TSTeh ohl UTI ohT 31T TTH STei S (Teeh i T Wi tehi el
R R 7T | TSk UTSeX (5 TH ) okt 3Ta sTet (100 Tredt )
o fae st 30 fiee & foru SeTe T 317 et ot Sirett st
IUANT shieh ftfee T foRam TTam | art & 31uted &t g2 & fag
TSTeh o okt T fema e T 3ifaw iyt St g w6t
o feRan T | Tt @t Wit 35-38, 10-11, 29-30 3{R
24-26 U1 HUT: WIS @ foeTeh, FoA o U=, SaeR &
T 31X TR STl et ok W e € |

WreRaTafTe fagetaur : U ueTSt e B @ A, Wt
wrehfaes gial § AUt (Tw dted smenia g
Hhae < dlfeh Wt TTE ol U 0 STraT=t | o 1 fema ST aen
A Ut 2Mmenfia Setta feRsuT yterar @ forg wrerfierar
AT HR ) T | 2@ @ foeten, fom s o=, deeR
Tl | T / FAaiise Ueeh gid & dlieh 32 (=

T & WSS o W HiSe (Rl ST Teh | TTH | g i

el | TegeRtarEe R oY wreigEge yew g §, fwa

SR T YT O ohl qoTT § ShUEl Hehel € |
Yrepfeeh Gidl | UrearT

iz sEte foimr d@er wied
foeremr T AT REEHA

1
1
1
+ o+ o+ o+

2 - - * -
UGS - - - -
Tt + + - -

WTehfereh T oAt SUITT ek Fell Sl et TS ¢ 9T afiat
g | T TU ST o T8 ol S1ET T4 3R 30 fe & ferw 60
feiit fcwaa w 2.0 wfavra aregret S (et
feesie ) w1 U= Fteh URWTST T UREYT o qUaE W
T T | GRETHST St ol Shi (1ehTet T UTeRieeh T &
TITE Tt ACT-ITRT WETehict AT Ul : WEaTH AIqaT UT Gt
T ( 70 fetit aferaa u 5 wfavra uteTst fhearit o wre 3iY
o ge-Aige o T g3 60 et vicea® / 30 fame / 1:30
THUARNR UT ) 317 Utr2: Ueh ¥ o for 3= arumm ( 98 feait
BfTTE I TS ) WX sig ST H kit 8 | FRT il vt eent gar
W EETTET |

T EU T BT Geieh ¢ T aht TSTeldl ST Tdeh feerar &
foTT T3t U S T Yedien feha T | 9 T T foR &
WTehfereh ToTeh Wid WearH waeh Lo o |rey 3rest T it &
T & | STENIe o foeteht O 1 St il A ST AT | Sfei &b
T Soaau T et &THaT s | {5Teh o woft il o, i
I T | g hH T ehera g |

Yrep ek 17T | T3 St a&al aht 191 UTi 3 wreh feertar

STTeh Wi KIS ek
W 2 Reerzar
kel ™ ki ki ™
e o 7.68  9.92  13.9 4 4-5
fem =T .01 152  7.79 2 2-3
ECCER ) 112 1.82 424 3 3-4
W RS HA  2.03 223 3.69 1-2 1-2

at - e ; ua- gige
TE STTHT AT 7T AT o Soeit Sl U¥ =M T Rl T A
Ioo ATqHT TS et feerfa o aiferes giar 2 3iiT 3@ dgaw

M. 3.3 0.-B. N, F. 31 A, sifasreton /
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AISTET o | it W AT HhAT§ | N ATTHT bt TS
T aifed T I T2 211 ©RTe JardT 3T S 391 & 9
T S R HIUTE WehaT |

WTeh{ceh SFTH Thi=d Udar & dad Hal-
STATUE UHTeuT oht 37eaT

ST -FEITT URHSHT : NINFET-CSWRI-CISH-CAFRI-BAU-
NEHR /20-23

T g, et yeaR, e, uw vifhes, famie wew, e, T
ATEE, TAHZ R TH AT

W3- HTESsgARE # e firel @t et Wt
wat fewar T fraen faedl @t @9 serr-stem foeed

TN -TANEUATHZET | UTWd ol 7T | Uil U= 3eria

T, S Uddr, udqu,ﬁmwaﬁ'{ww
AR & | YT Gt g9 3 UTeieTss gt | fehat 74T | &t
i AT eSeh SeIToh [S9ITg oh STTER faatd fehem e | &1 9
A 3US 125 TRum ol U T T S e ¥ gatawor
frarfas Heul d TR HEaqui € |

Y eIk, Uod wardd g, aehdl Ta
QT o TGl ok FerehTe Tl Turar
AT

G U@ TAdEl/01/01/ 20-25

(24.09.20217F )

WS AR | STFHFTURIEN HU SER T ek WAl
T AT R A S TOEAT W YW : o1 & IR H
TS foreT (211) i Sefam a9 @ui (212 ) &t
Ifaet A | BUAT o oY SAUT 3 HiE Y [UTer W
QTS T ok TSR AT | e ahl TS hit BIgeht IRIT
weg, ged uiiier, Sav ufifer T vra ol wens St |t wrer
TIRTUT G T2 | 3T GHET hi ot § 212 AHl § arst /e
I ABTS Tifafafr @reler a0 @ 30 ufara 3iferes 3@t T8 |
frauT R geTd €11 SiiR 2 Bl o Wie H e M auieh
Tl TUR 3feren o |

150 -

H Control
oT 106.57

100 - HT2

122.54 122.53

50 A
joq 2651 3406

0 .
ABTS

irdipvoRIN Gua 3ER Raermy 1T deY & 9941 & 919
A ABTS wfafafer (sferera fFreen) Sik ot ard aofs (didigs)

Total meat pigment

T 45 e 37X 24 92 T are FETUT R G § €2 wEA
% WG § o0eh (T ) 3T dretra= (s ) 9 drefes 509 &0
oI | WSO HH oh T HIH aht ST (ST &7t 37 /el e
AT | Wreleh ¥U | gfeg g, TTeNiich (E0T i gorm | 211
AR ami R wraH A AT FU R RH AT |

fafir=r MR Sawene’ &1 auth WENIN & e
faviwarett, wiw 3T g &t PEMT W A9E ¢ R
QYT ot o GHET | fafaa ferar e iR swenfoa aggt
o WHaTs= 9T ST IRTITRST aht UITeRIT Shi T3 | SU=Tia
Tl sl g H (HE=T0T O0g 1 vTa st clag, =iTgTs A Teirs
wrefer w0 § 31fieh off | 9er & 24 S a1g oy | 3 a@n
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20 -
2 15
()
e
>
=
S
< 10 A
c
o
©
IS
g’ 05 A
—
00 ! T T
0d 7d 14d 21d

IirfipoRIEN Gud 3MeR Raae ¢ ds)f & a941 &
g o v 99

4.5 ~

4.0 A

3.5 A1

log 10 cfu/g

3.0 A

2.5 T T T
0d 7d 14d 21d

ITrfpvRIEN Gud MR Raae v Jsf & 9941 &
7i¥ A Gd we 9=
yfaeTe 2 ATt 7T el STt | STt Hiuthsl f@emy e
WHE | Wreieh €U @ 31feeh o | At 1 1 S SATaITehTuT
Teeaqui &0 ¥ = TET o STafen Qiarei= 3T STt Hiuwhst
T TTT TEl ¥ Stieriteh U el TTfater drefeh S 3ifereh
off | GOTToh W e H S STaRITeRTuT 31X STramuy €
@YUl €Y | FIaa T g3, Wik 20 faAt e welifaa

WSTUT & SR STETHT HUwhell fEreiTe T 99g & o g
SATFHTRTOT AT 31fereh o |

fafi= JTER SHaRaTstl W 1@ T WO o 4TSt Wid i qurerr

[ fefm e )
duwsl  Hiowel  HiUwST
TBARS (ppm 0.24 0.30 0.35
malonaldehyde)
ABTS (%faen) 11.20° 34.17" 26.05"
DPPH (%feen) 10.78 12.21 12.01
feafeT (ppm) 21.117 19.35 11.98"
fem s (ppm) 1.86" 1717 1.06"

ST - T YU SR e H Aot 3 6 wrefeh (P<0.05) e’ &

YT oh Ted GOYT oh HIH TIEH T U e
(421 feoi dfaaw)

fefm  wEem e
wWuwst  Wowst  HOwst

TBARS (mg malonaldehyde/kg)

HUSE

ofem 0.36 0.31 0.36

20 fe= 0.67 0.55 1.99
Total plate count (log,, cfu/g)

ofe 2.58 2.43 2.45

20 fe= 4.32 4.22 4.21
Pshychrophillic count (log10 cfu/g)

ofem ND ND ND

20f 2.35 2.09 2.01

AT WAL Tt ey feagtuemett SiN Wi it JpuTe w g
g, faeretfan oiv wgwr wehet fafsra o (Eeae )
T YA : FRFIR AT <) A9t ot ot |l | fasntaa
Torarm T ST shwT: B oA, et i wgus ffia
ZIUHR T UITERIT eht T | Ia-TET HTUISh 3 Hehd fean foh
IR TaTE, T Ui, et ufif gl o s geritd off 12
T, fereretfoan oiv wee e Sramer faeme o asw=t
o foTe yd-aer o et 25.40, 28.45 30 28.45 ferum oM
JE- T TS oh TR UX AT TS g oh st ot ot |
sirera e T wie, o 3 T whiera wgEt @ e qerta
o 19 S 45 e 31T 24 92 & o1 11 faviward wdfer vu @t
gunfae =&t g2 | faereifian faeme o drowsm wgg o @
TehT ShT JeR AT Arefes &U @ iferes o |

TEA TGS o g S §8 AT, fevT i urearst st
¥ ity famtaand iR wig st Turen : uresare et § s
I TS ohl BIGHT AT TIUT TEEAT b sl qer1a o | T
U G Gehd fHeran & fop arst aie o enferar 3 dremo= g et
WA UTEaTEt Hgl § Hreleh U | feeh AT | AT aht Wgi §
A T ATeldlt AT Ereleh Ga R R &T |

g TEHATHT UEH EPEIAIESEH ol Sauishd &Har iR
T W AT | ghehRT SUai : feftam oit swgnifeftas
TS T 8 31T 31T 37 Feit Bfeuaa w swaitT s W
TATSHT Yiei ol USTgHiCah S8 gifeiad fhar &m0 9 6 ¥
Tk T USTIgH | Eregifeii e TR ohi W oh | 3TAat
U ¥ |Teieh hHT St T | SUHHT fohT MU T TAEHT H 0| 6
T2 qeh S UTer o foU o A okt Seoray WIdT 7= |
TSITHT |, SH3E STESIe WISHT Tl o ¢ Seaad ABTS
e feRTet fatater 3Eit 718, STafeh Herd o hTguiTg o

M. 3.3 U.-B. N, F. 31 ., sifsreon /
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o ¢ st @ AT Wi T uTaT edia
HUSE qq e 45 e ag L 24 TS h AS
TG sferem= qreTarSt TG Jferem= qreargt

ek 32.27 34.25 34.31 39.28° 42,69" 40.53™
e (27) 10.46" 9.89" 12.44" 11.24 11.07 12.43
e (o) 7.32" 7.78" 9.317 11.56 12.87 11.63
hIET 12.70" 12.59" 15.66" 16.13 16.99 17.07
Eel) 34.66 38.02 36.93 45.89" 49.36" 42,947
ST 6.39 6.32 6.31 5.43 5.56 5.48
ehT ST TeRdT ( Tfa9Ta ) - - - 22.79 23.93 23.85
STt (T ) - - - 39.60" 41.75™ 46.45"

- ST YU hed aTet 3itea U |refeh (P<0.05) AT &

TISGICE S THA1 o foTa off | fefoum 3iiv Sitens Srewite wire T
e & U 4 92 ao fomaiiia eegifaias a0a & @y
DPPH wfafafer w° wref=sw gfg g 7; safe,
HTFHE - SU=TRe Tl @ T g 6 € qeh hitht &g
T 13T 3TATAT, FRAP Tfdfafa aht ST TSgH e g gieTaed
I T § SIS STESE BSgITeTHed o (g Soerad Hrar
T | W FTEGIeNgSIE AT sht SHaTurient fafataat s
TuT qm-uitated ( B. cereus 3R S. aureus) 3R
UH-ATfea ( E. coli 3R S. enterica ) se=iian o faems
ferar wam | wafa swifar & faams fefum v
TTEHIE HT-IUATRA FEGHAREH Sl Torar | Siramg
TSI 7 Sodl MU et Tfafarter st Ya9ie foharm | B. cereus
= faegEEgifafaas 2 9 6 ue aw aeit gregangsie T §
HeAw SHaTuiet fafaty qut TE; FTeritn, TEgHeraed @
TR E. coli, S. aureus 3R S. enterica @ FaaiTd wsteld
Starurteit iafafer St w8 | fefta i Steng urem = 6 w2

& AT gIEgifeded ® A, fumigatus @ e wsterd
SHEeRIE Tfafel el 3@ T8 | ZTetifch, 4 e | Tima T Sitat’g
R swrguifefa o 6 o2 Suenfia feru U 3 wean shahirelt
wfafaferfeats

At 'R e (o wfaer ), €01 (5 ufaera), €2 (7.5
wfer ), 3R 213 (10 wierd ) wirewT WiE Erggiegsieq
Ht WeA graw ¥ feren T | geHed ®mel withee (L
b* ) W HERUT 3rafer & ST faf =1 wHgl o sie Hgequt
w7 fr= 7 o 1 R Wt 3teEd @ ST 3 Su=t
3iX frersror =t e 9 €13 9 ABTS feter (wfawma ) ik
DPPH frster (wfeera) st oifas o | wrer Wie™
ETSSTATSSIE oht ITTHE i o TNUTHEET HYUT WSRT
3rafer s ST FHEUT SRt ot § SUTa THEl ohi ool e
HEaT it 3 |
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Wien Orel &1 Rirdiazer vd
o1rd fas

wets ufiifeerfaat & qgd dentiiehl UreTuT,
FEATATUT U S{T{eRTT oh WTew | g 3T
TIIT &t IATGHhAT § IR

HEI ST : S131et/01,/01/20-25

AT GRT Aokl oh UG & AT ch 1ag | TR UT 2
24 et i e foem @) ad @ G 6T wuEt (o,
TIAYRT 3T wrafear) ® 71 g@st 8 |A 8900 WEr
( HTETIRT-4400 UE @ HehRT-4500 ) Tt AIHTETA (RaTTTET |

YSTA TS AT G : U8 I9gt | Bt 46l ol
T, 3, 6 TE 12 UTE ot SW UT 3HTEd IR T HAIT:
3.37, 15.33, 25.96 Ud 34.70 fRuT=w o 2T 3.12, 14.18,
21.87 Tel 28.20 FRuT AT ® TET 1SS Targl § Word ©: "It
3Ed S SUTERdT 545.0 ATH/AUAT T | forami grr &=t
TTHTR (3 LR ) T AT E 4450.00 72T

YITGh Aeh-ilehi ol U9 : STSSTMa oh 2 391 | et 14
g T I A TS GRT AG-HHHRTe fohar T | fgT d &t
AR 12 Gl oh HaTA W Gt 14 TRt Wi ¥ are-arst ue &
T gita ot gRT (e awa ¥ St wten femar @)

S T o W gEear 50 T oft | feramt ot sireeRt
& g Y1 Yeiee Ua HEt 4 wefura e framor 3R o
T eh SR | O STReeh feRaT T |

TR U : 3iTMha Wg IagT | anfties ®I0TaT & 9 X
FHIT: 35.73 WA 7.42 Wia9ra W& | a6 @ SR, /A 4500,
2500 W& 3000 W1 hT HUIT: g R, U0 3TR Ue wg-Hrar
T & foau ST feRar oM gHes ifafiem, sta:
HITATIER T 12440 GUeh B0 UWSTSAt & JoeT oq
TUeTg g Sefer 2300 WST o G €T T | STEYAHATTAR
fafir= et o e fofawt (11 ) =1 st forar mam 139
Torfart o 426 forami o et 1252 T9Tetl & e, TergsT,
T, TE@I, °Td, Wi et HHT, ST, TN, FTSTI,
SfgaT, =S faf=r s s garst ferar T |

WE WTTERT Hiy faenma : 291 o fafir=r et wt wrenfiest
TEifEt (7 )% UEei @ e 2815 AW AT g 114
TSiTGE o /et 743 Tt (it weideent, feam i
BET ) A WA RTERT fmaT Ud o, sehdt 9T @TteT Semes
T 1 oh U o faf = TeeIatl W el aw SiehTil aTfaet
i1 O, TRl Td GO uer & fafi=r et w12
JioTeruT ( 316 YAWNT, 251 6w Td 65 Afeet ), 14 fermam
TSt (1065 femar ), iy fagm = = fow wes wdvmen

AT T AT MRG GIoHET & ded afafaferar
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( 180 wfaumt ), fava siet feaw ( 60 foram ), fava et feaw
( 50 feram ) 31 Uer ua sreRr wfaatfimar (100 feram ) St
A TN AT ferT T |

T T W WS I : SATRT o |1 9qEt (37)
BT &/ 45 Wat (5 faat ) &t 9Tar @ gHoT
(11), a3 /ST (14 ), wfyraror (7 ), weef=(9),
HIETS S TR HeATg (2 ), Wifged Wgraar (2) qew
STTESRAT FFHATT ( 2 ) o ATeaq | s 3174 fwamr &r
wTuTHaa femaT AT 39eR reTaT 82 fawamt Wi 120
TFT & & o 7 faaed 3=1a ois ye™ fomar =,
Safer 90 fwramT 2 TSTaat & ALl av-HETTd §ueh
Gfaemgrremf=d g |

TISRAT o Nef-Yrsehia & | i femra
1T TSR YU TS fhET ht TR
HITSHATRUT B & HTRTAT

[ EVP LN RRIEE

TH.UE. T, TE.E. Wi, Ui.eh. Afeieh, TA.3R. TS, INTE.
AT, SO |WIE ( 30.12.2021 66k ) TS ST.UA. SET( 30.12.2021
e )

ATSHfereRT TR, 3fefer woTferTeRtuT 3iiR forami =t e o
gfg & foru, fawa smenfia e & gRT Sitfigha e mat
( 3rfoa, s, SEe, Seard, Wiel 3 IWeiar e, i )
¥ fRumi i deifeRal st UEi Y A 1265 feRam
R ekl ATITT e feReT T |

TTE SMTHE UTed W fhami aht 11 U | ( /I,
rEETE ST Afaer ) e TSN ® ITANTH AR &
fo faafa fen ) enfofe w0 /& fusg ot giwEs
TYTUTCTER! aht TSI STeRT aht TTa[d o oh TeTT Q1 U9TUTCTaRt
Tt 9 HIGTYT S YET ohi T | THETI 60 WEi (4398 )|
T FHeRTe 3T Ffrm muiem foran T 1 3ue srerar San
O = <d @ 284 i (213 forar ) o wism wuter feran
T | ST GRTER & WHfed SuatT s fag 25 W fenami st
30 9IRT <% We feru 7o | wfsrst fastor 26T 1w = 39
TRETT SRt SUTTSRT SHUTET IT4T | U9T Taree et (6 ) &t
et fema T 3R 399 feram & 2944 Tyged w1 3o
feram Tam) dg AN Tt (48 fawamt ) & didteme
ETRTRTOT( 2650 G ) feRammam)

far yom SRI%H & ded uges reniRa Tfafaferr
HEA MTRA UT&T ¥, 25 fhari | Gafed 6.25 gaeaw
& | wrag wiew & fee 9w (fave ) it 3= foem &
ITERTE @t | faet, 3g€, 97 i wvat & forg wersia fenet
T AT aEATa 3=1d fehet hu9T: RT-346; RT-351, Wamg
3gT-1, IPM 02-03 31T DRMR-1165—40;
DRMRIJ-31 ( frfaTer ) & "rew € 25, 20, 61 3T 230
feamt & 12.5, 5.0, 15.0 X 57.5 gaea¥ &= W femar
TaT| 9T, 30 fRE™T & 8.0 EFEAX &F H g i
TATHITETIES fored STt Ereitescyg- 187, Sreliesg-222
3T Seiesg-303 i T3 oh T ITTTST HITAT AT
STt 3ATE oh 3299 € 11 UAfa9itet fRari st 5.0 2ae R
H s @ fora shren vig st sitst fear e

ANTETT AT WY W, oa1E W &Y, Il W =9,
QU IS HET-786 3T TS g & Ure ( 5000 ) HHIT: 1.0,
0.25, 1.0 3iiT 2.5 B &7 & fow yem fag 7w iT 95
foramt st eraifaa foRam Tam | wTeRfae Hatem yEe
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SENRA YTRY §, Sifeh Wel ol S@Tar e & fAg 12 e A WUS ' 'wrwH s agd 15 fehami st wes( 200 )® dre
HIE FE U HUTIT | A& TfoaSuaiTah fag ‘g0 SuSer &g T |

foar o sRi®d & dsd N smenRa wfafaftrat

FHiw i gvpuTer § e faemd & o’ § ywor (91 =iurer 3T weuitEn (713 fRAT ) T wantega s gotedt
feram ), =it ST+en-ferar urwfies foem famet aar At (25 foram™ ) W widTeror s urea & S Raehar UaT et 18 |
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N3 YUR W dede TRANSTET

9% T W Afad U wafad He aRats
(AICRP-SB) @ @il shwl ohl Y YN WX Aeaeh URASHTH
faem™@ X 01.04.1990 ® g IR Fedch URATSAT
(TASSIUTERE ) A | ST | TISSUITHSE oAl
atferder 2uft wrgt & o o WreaH | SEtvTeR Yoo T
TR FTATE | S okl Al okl I WH T ST e o
HUT, I8 U TR ek TR gRT fhar s TeT? |

TR § 29T R AT Tt | 6 g hid Y T & rA
AR HTH TR Sehtgal ( 50 e s/ faafia &t &
TR 7183 o WY ) Ua St Wais ATemiia gents i ( 100 Ha
st/ faafia & & arfies @2 & 9rer) ¢ | 9a-agesh
YehiS WI.EH.I.U.-Hhed 9 Td ST ATHLT WM,

RTH SRTSAT | WS bt G&AT ( 31.12.2021 3Rt ) : a8 2021 &t
HHI WX 398 | et U & URATET 551, HSoheTil
586, TR 436 T AT 448 ©ff | TEEH X TS WIGT &l
Hen e

g GUR W eaeh TR & =iid TH-a@eh Seh1gal

A qIEH T I HIET HA
HRETSt 147 404 551
TSR 145 441 586
ECcCo) 162 274 436
e 116 332 448
) 570 1451 2021

vais Sehreal o wWenfia fond e g (31.12.2021 1) ¢

AfTRTIR, T | frora ® | TETH 1T AAT ARRT G ehsdl gRT Ue9id Mol Ua
HUR G 9400 U AT W1 Aigd 14365 HE W@ a1
9 U W Aeaeh URAISTHT o 3iiid Ta-aeh genrgdt /A 170 W UTeTehT shl USiTeRd fehdT TTT |
E2IE] T
T ehTRar fararor TEElE WORT e
TE I3 URET (9183 U.-h. H 5.3 ), RSt e e e 101 69 170
m@_ s, T q EagREicT] sig‘[aﬁuw 7290 7075 14365
TR A, TR - ! Y T Wl SRl W& 4978 4422 9400
TA.ARTH. (AT, ), AT Tt YT UE= st WA 974 2250 3224
PEEECIER yavi e @t gEm 5884 1536 7420
ﬁ.jfr.am.alé.q.@. (FrTg Ay ), e ls ctat wt et w waytT : wn e v 4
;{;ﬁﬁwuﬁw ( 9HIFU-H T HIAH. ), HART ferfar= araenant Ut IIATE W, S=1 ST 99T a1
FH IATEA = R T&T:
gl I T Ayt
T afrae oriftes w (feram ) T arfien
EE 3HE 6TTE 129 (wferrer ) FT SeaTe (U )
T gl
HETEt 2.89%£0.03  16.6010.18  22.46+0.27  31.04+0.52 86.68 1262.95%17.93
HSSTRTTRT 3.8540.03  16.75+0.35  25.40%0.58  36.80%0.52 88.20 850.50%15.50
SR 3.24+0.01  14.30%0.12  24.20+0.27  28.90+0.32 90.10 951.30+7.50
T ) 2.80£0.02  12.8740.18  21.96+0.25  28.20+0.29 88.50 Tq
EEEECIER]
WIS 2.62£0.03  9.09%0.06  14.15%0.06  19.56+0.14 76.04 T
A 2.9240.05  14.30+£0.05  22.72#0.07  26.50%0.11 69.06 TT
UIU—SUde 8l
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IR TAEST & sa/faaer ¢ 9 2021 & SR IR SEed shl sl /faerar

fafr= %1l st /el 425 X T 142 AIGT W8 fwa™t & — e e —

ST | ATV G &g =it TE | - e e —
qRarst 27 61 18 5 111
TSSTHCTTRT 0 61 0 69 130
ECCai) 32 39 50 0 121
oA 0 58 0 0 58
g g 0 92 0 0 92
TERT 0 55 0 0 55
Eag) 59 366 68 74 567

70 \?IT.HECH@U.—%. f. 3. 319 4., sfa@reer




/ aitfe aftrd 2021

Aa11 A5 ot ufAleren
(wvaadl)

W W S URESHT Sl JT63T| 01.04.2009 | i T2 |
FAHT § URITST | HIEErE @Wevi €8 T5% W A i
TRTEET ITeh Yo &1 U shraia & | 9 Sehgai wigan Us &
forT SeTTwTEE, dieT, TN ¥ @ A SuuAgeue,
Hor, WS 9g o fAT SIRSIEiud, Seaqy Ue qrergq
93 & fou W/ u-h. 9.3, 4., stfaswrr § from
T\ U TS W13 U.- e 1 g U S STHT
Heam, AR, Trereer o feera |

TR A1 He SRy Uik 3hTS g1 Ui o feham skt
% | HA 2500 YSTT AT T hl ALATHA i 8 70 31
STk UG | ST SIS Ua [ Ut/ S e s TE |

farenfira s SnaiTes daret @ ifives dag @t forenrd
WU & 6 AT & ITRITeh W o ATYR U T3 & ATea0 |
T e ger § wEegut 2ot et @ st
THTEAT & A TSl sl TTUAT &t 8 | fafi= & &
TRTRTaST W 31.12.2021 Tt WSl @ = 2

ECIE] Eiy WS /A U 9 HTer
g 124 378 502 317
S 172 451 623 358

|rSt 71 256 327 177

AT 188 430 618 322

AR IR WGl 1 SAET TS fqawor : usirapa
foramt & I9g | QU G AT | STavientd Sche
UGl R SIS fehdT 7T 1 98 @ SR |l faaiur ua 4
'@SIITUTﬁFI%:

SRt UEH okl siel/faavuT Ug og Hamor
ECaES Wgl s G& wertd @t
faaia/ 9 | A T At

faaafer® @ Eageicf
wigan 52 108 160 2249
L e 33 93 126 2466
wTEr 63 03 66 1527
AT 10 61 71 2363

w_A 158 265 423 8605

Yftegd ferami @ TSl H TRl SEWI UE 31 STaRT
YEE &HIAT : Al T&a o ATTAIIRE Sad Bl
v faaror & sterman, uSiea T9ET @l WA
TISitaEt o fee gar fuetg ua ared weifadt & a=ra |
TEATT T SMATIHRATTHR IUAT oh T FETETFATHATT
Wi, WU T HeUehl, Hg ATdT, &g T &l
FreRTeRTuT feram 3T | 3ag | SfTeR SRR Rl 317 2MTavaeh
U W USRI TE |

it o1 Tl T Ui : WTH U wals gentgal | fafu=t
JTEEATT U FIRINeR IR, S ST AAT G1i6eh 59 SedTa
ﬁlﬂ%:
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gl ol Al ol uaeie
A ECES e ymifes wr (e ) S arftier
EE) 3HE 6 TTE 12 1TE (ufaera) e SeaTe (W)
Tiga T 2.24+0.02  11.35:0.08  16.38+0.10  22.63+0.16 96.21 592.45
el 2.17£0.01  10.98+0.03  15.91+0.04  21.68+0.05 94.10 524.35
e e 2.60£0.02  13.56+0.02  16.30+0.04 T 81.00 T
e 2.52+0.03  11.75£0.03  14464+0.04 T 88.00 T
wATEt e 2.8240.04  14.78+0.41  21.10£0.87  24.20+2.04 91.76 678.25
wals 2.58+0.01  10.00+0.06  13.93+0.12  21.67+0.48 72.07 T
HTETgT e 3.36+0.03  16.8240.18  24.14+0.23  29.29+0.43 84.14 1301.00
s 3.38£0.01  14.0130.06  19.220.16 T 89.58 1124.00

TAU—SUeTel g)
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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 Malpura in 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.

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

Head Quarter Avikanagar, Rajasthan

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

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

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

. VISION

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

. MANDATE

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

G Dissemination of technologies for sheep
productivity enhancement and management

. OBJECTIVES

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

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

G  To impart trainings on sheep and rabbit
production and utilization

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

G 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, different
types of pasture production system, Avikesil -
indigenous intravaginal sponges for estrus
synchronization, artificial insemination, embryo
transfer technology, area specific mineral mixture, milk
replacer (Memnaprash) for lambs, disease data
information system for organized sheep and goat
farms, planned flock health calendar for sheep flocks,
region specific modified worm management

ICAR-CSWRI, Avikanagar /
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programme, targeted selective treatment for judicious
use of anthelmintics, value added products of wool
such as blended woollen blankets, shawl, carpet, quilt,
braided ropes, mats, composites, handicraft items and
value added products of meat, milk and fur. In addition,
technology for utilization of wool waste in agriculture

Main Campus ICAR-CSWRI Avikanagar

@

Avikalin Patanwadi

Avishaan
Regional Stations
ARC SRRC
Bikaner Mannavanur

o .
oo ) |
M & ¥

B. Merino  Avikalin Synthetic

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

TRXNK

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

MSSP Units
CSWRI RAJUVAS KVAFSU TANUVAS
Avikanagar Navania Bidar Salem
D O ® @
Malpura Sonadi Mandya Mecheri

. LINKAGES

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, ICAR-CSWRI,

was also developed and prepared Avikhad for use as
organic manure. 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
* MSSP Units

Avikanagar has developed 19 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.
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ORGANOGRAM

ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

DIR OR
Research Advisory 4__
Committee
N
Institute Research " l
Committee Animal Genetics Network Project o
S 7 . '»| ARG, Bikaner N WOrKk Froject on
& Breeding Sheep Improvement
( )
Institute Management <
L Committee )

[ Animal Nutrition }

[ Animal Physiology }

{ Administration } <

->{ NTRS, Garsa }

& Biochemistry

_’[ Mega Sheep }

[ Account & Audit ] < Seed Project

' [ Animal Health } p» SRRC, Mannavanur
Cash & Bill <

Textile Manufacturing
& Textile Chemistry

[ Purchase & Store } <—

Transfer of Technology
PME + & Social Science

Official Language Livestock Products
Implementation Technology

[ HRD ][ AKMU ][ ITMU ][ ATIC ][ Ag. Farm ][ Vehicle ][ IEU ][ Security ][ Vigilance ]
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Budget allocation and expenditure (Rs. in Lakhs)

Scheme Allocation Expenditure Utilization %
/ Head 2019-20 2020-21 2021-22 2019-20 2020-21 2021-22 2019-20 2020-21 2021-22
A. ICAR-Central Sheep and Wool Research Institute
Capital 140.00 77.00 61.23 91.60 43.56 58.01 65.43 56.57 94.74
Revenue 1644.00 1655.06 1588.63 1597.23 1609.15 1587.79 97.16 97.23 99.95
Salary 3000.00 2779.65 2621.11 2939.32 2693.72 2621.11 97.98 96.92 100.00
Total 4784.00 4511.71 4270.97 4628.15 4346.44 4266.91 96.74 96.74 99.90
B. Network Project on Sheep Improvement
Capital 32.00 14.27 7.00 23.21 8.50 5.66 72.53 59.57 80.85
Revenue 154.00 230.57 180.00 153.37 213.39 179.48 99.59 92.55 99.71
Salary 55.84 55.17 43.64 55.84 55.17 43.64 100.00 100.00 100.00
Total 241.84 300.01 230.64 232.42 277.06 228.78 96.10 92.35 99.19
C. Mega Sheep Seed Project
Capital 10.00 8.27 4.00 9.99 4.00 3.99 99.90 48.37 99.75
Revenue 192.00 181.65 146.00 190.78 161.12 145.80 99.36 88.70 99.86
Total 202.00 189.92 150.00 200.77 165.12 149.79 99.39 86.94 99.86
GT 5227.84 5001.64 4651.61 5061.34 4788.62 4645.48 96.82 95.74 99.87
(A+B+C)
Revenue generation (Rs. in Lakhs)
Head 2019-20 2020-21 2021-22
Sale of farm produce 16.81 20.02 28.33
Sale of wool and products 8.01 6.20 9.22
Sale of livestock 123.33 130.65 120.89
Sale of publication 0.15 0.00 0.10
Analytical & testing fees 0.81 0.67 1.35
Training 1.63 0.10 0.20
Sale of technology 0.68 1.60 1.22
Miscellaneous 69.23 44.62 25.83
other 143.77 35.04 41.19
Total 364.42 238.90 228.33
Staff position (as on 31.12.2021)
Category Sanctioned Filled Vacant Vacant (%)
Director 1 1 0 00-00
Scientific 71 39 32 45-07
Technical 106 71 35 33.02
Administrative 52 26 26 50.00
Skilled Supporting 76 17 59 77.63
Total 306 154 152 49.70
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Germplasm sold/ distributed to farmers

Species Particular Number sold
201718 2018-19 2019 2020 2021 Total
Sheep Scheme
ICAR-CSWRI 562 547 396 535 521 2561
NWPSI 608 592 637 697 595 3129
MSSP 344 264 346 531 549 2034

Location & Breed
CSWRI, Avikanagar

Malpura 75 82 75 203 197 632
Avikalin 50 29 11 09 38 137
Patanwadi 00 00 00 50 62 112
Avishaan/GMM 171 98 76 80 76 501
Dumba 2 00 14 00 23 39
ARC, Bikaner
Magra 35 90 159 162 55 501
Marwari 91 128 224 142 139 724
Chokla 37 128 98 117 129 509
NTRS, Garsa
Synthetic sheep 95 113 64 96 87 455
SRRC, Mannavanur
Bharat Merino 134 124 96 111 68 533
Avikalin 73 55 37 72 38 275
CIRG, Makhdoom
Muzzafarnagri 204 104 46 150 130 634
MPKYV, Rahuri
Deccani 74 67 96 86 121 444
LRS (SVUU), Palamner
Nellore 79 161 38 26 58 362
PGRIS (TANUVAS), Kattupakkam
Madras Red 125 42 74 131 92 464
LRIC (KVAFSU), Mandya
Mandya 94 74 75 126 160 529
MSRS (TANUVAS), Salem
Mecheri 137 35 134 131 126 563
LRS (RAJUVAS), Udaipur
Sonadi 38 73 62 71 66 310
Total Sheep 1514 1403 1379 1763 1665 7724
Goat CSWRI, Avikanagar
Sirohi 161 142 218 132 221 874
Rabbit CSWRI, Avikanagar 155 506 550 521 511 2243
NTRS, Garsa 4 0 6 24 197 231
SRRC, Mannavanur 158 983 1314 1386 1446 5287
Total Rabbit 317 1489 1870 1931 2154 7761

ICAR-CSWRI, Avikanagar / 79




Annual Report 2021

N\

Fodder and seed production

Particular Centre 2017-18 208-19 2019 2020 2021
Dry fodder (q) Avikanagar 2750.20 2186.20 3696.88 2209.40 2408.90
Bikaner 389.06 708.15 850.00 681.45 474.84
Garsa 151.00 195.00 177.50 216.40 171.00
Green fodder (q) Avikanagar 9048.82 8513.31 10551.46 8292.14 4794.74
Bikaner 1354.50 1431.97 1400.00 848.05 1066.35
Garsa 204.24 214.92 283.18 343.80 40.48
Crop seed (q) Avikanagar 131.58 47.91 76.57 160.80 298.00
Bikaner 0.19 55.17 61.20 - 38.36
Garsa - - - - -
Grass seed (q) Avikanagar 31.25 30.85 19.59 33.66 8.20
Bikaner - - - - -
Garsa 0.22 0.16 0.16 0.085 0.25
Publication profile of Institute
2017-18 2018-19 2019 2020 2021 Total Av.lyr
Scientific strength 55 60 51 46 39 251 50.2
No. of papers 40 48 51 45 39 223 44.6
No. of paper/Scientist 0.72 0.80 1.00 0.98 1.00 0.89 0.89
Research papers
National 21 (52.5) 22 (45.8) 25 (49.0) 25 (55.6) 20 (51.3) 113 (50.7) 22.6
International 19 (47.5) 26 (54.2) 26 (51.0) 20 (44.4 19 (48.7) 110 (49.3) 22.0
NAAS rating
Upto 4.0 2(5.0) 3(6.3) 0(0.0) 0 (0.0) 1(2.6) 6 (2.7) 1.2
4.01t06.0 13 (32.5) 16 (33.3) 17 (33.3) 17 (37.8) 12 (30.7) 75 (33.6) 15.0
6.01t0 8.0 21 (52.5) 25 (52.1) 30 (58.8) 20 (44 .4) 11(28.2) 107 (48.0) 214
>8.0 4 (10.0) 1(2.1) 3(5.9) 8(17.8) 14 (35.9) 30 (13.5) 6.0
Un known 0(0.0) 3(6.3) 1(2.0) 0 (0.0) 1(2.6) 5(2.2) 1.0
Lead / Invited papers 10 16 19 12 0 57 1.4
Abstracts 69 55 45 27 13 209 41.8
Books 1 1 2 0 2 6 1.2
Book Chapters 45 126 55 3 3 232 46.4
Manual / Bulletin 5 11 13 4 3 36 7.2
Gene bank registration 27 21 71 1 6 126 25.2
(Figures in parantheses indicates values in percentage)
Training programmes organised in the Institute and Regional stations
Year No of Number of participants
programmes Farmers Officials Others Total
2017-18 27 545 73 - 618
2018-19 31 704 98 - 802
2019 34 766 106 - 872
2020 32 793 32 57 882
2021 43 1153 248 - 1401
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Exposure visit

Year No. of group
2017-18 63
2018-19 51
2019 80
2020 27
2021 35

No. of participant

Farmer

989
1381
2454

215

870

Student

1130
943
2005
533
114

Officer

104
56
248
168
87

Total

2223
2380
4707
916
1071

Exhibition organised by the Institute at different organisations

Year

2017-18
2018-19
2019
2020
2021

No. of exhibition

14
18
17
3

10

No. of visitor

20850
15416
5741
1500
3140

Human resource developed

Year Number of person trained
Scientist Technical Administrative Skilled Supporting staff
2017-18 6 7 8 -
2018-19 16 6 5 -
2019 14 6 6 21
2020 12 14 1 -
2021 8 48 4 -
Meteorological data at Avikanagar (Jan - Dec 2021)
Months Temperature (°C) Rainfall Rainy Av.Wind Av. Sun Humidity (%) Av.
(mm) Days velocity shine Evaporation

Max Min (km/h) (h/day) 7.30am 2.30 pm (mm)
Jan 24.81 9.59 6.0 1 2.21 6.75 82.39 67.65 1.97
Feb 32.06 13.32 0.0 0 213 9.22 80.14 67.57 3.39
Mar 37.54 17.75 1.4 1 2.86 8.74 68.55 57.42 6.05
Apr 40.95 21.17 0.0 0 3.07 8.68 65.07 60.50 9.07
May 39.14 25.29 54.6 4 4.39 8.17 65.77 54.97 7.05
Jun 38.55 2713 39.6 6 3.66 8.23 66.23 56.90 6.67
Jul 37.51 27.21 120.2 8 3.84 4.81 74.39 66.23 5.47
Aug 33.80 25.25 136.2 7 2.54 5.80 82.77 78.16 7.25
Sep 32.66 25.98 253.7 18 2.71 5.72 89.00 82.77 3.31
Oct 33.74 20.48 7.7 3 1.15 8.56 83.55 82.45 4.05
Nov 29.72 13.33 2.0 1 0.97 7.63 87.47 77.90 5.83
Dec 24.02 10.03 0.4 1 1.35 5.91 88.00 77.45 2.07
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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

Project Inputs distributed

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.

No. of beneficieries Village /Tehsil / District

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

Marwari Unit under Network
project on sheep improvement
(TSP)

SCSP —Main campus

SCSP-ARC, Bikaner

SCSP-NTRS, Garsa

Sheep- 39

Sirohi bucks- 31

Chenlink fencing- 140 bundle,
Gl Sheet- 225, MS pipe-250
Water bottle, Torch- 50 each
Umbrella-25

Sheep-51

Sirohi bucks- 28

Chenlink fencing- 100 bundle,
Gl Sheet- 225, MS pipe-250
Water bottle, Umbrella- 25 each
Torch-50

Mineral mixture- 90 kg

Feeding trough, torch, water
bottle, umbrella and bucket (one
each)

Sirohi bucks-14, Sirohi does-46
Avishaan sheep-5

Broiler rabbits- 20

Mustered seed- 7 q, Moong
seed-4q

Sewing machine, tailoring kit,
torch, water bottle and umbrella
(one each)

Sirohigoats —60

Feeding trough- 75

Knapsack sprayer- 75

Water bottle, umbrella, tub and
bag (150 each)

German Angora rabbits- 150,
Rabbit cages- 150, Pelleted
rabbit feed- 31.5 q, Veterinary
medicine kits- 30, Kilta- 20,
Umbrella- 20, Torch- 20,
Gloves- 20 pairs, Sickle- 20

13 Jhadol, Slumber,

31 Gogunda (Udaipur)

50

50

25

17 Jhadol, Slumber,

28 Gogunda (Udaipur)

50

25

50

18

74 Ganshpura, Bheepur,
Ghati, Malpura,
Gopalpura, Surajpura,

26 Desmi, Rendaliya,

1 Chandsen, Beed-Ganwar

2 (Tonk)

168

19

30 Dhandhusar, Sekhchulia,

150 Moter, Pallu, Dudali,
Naiyasar, Ratanadeshar,
Ladan, Sirasar, Gulabgarh
(Hanumangarh)

50 Ninu, Diyar, Dhara,

Khodaage, Thela, Prem
Nagar, Rogna, Kharna,
Dugilug, Dadka, Bhadeuli,
Bajoura, Hurla, Bahmi,
Bagiseri, Suma (Kullu)
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Project

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

Improvementin livelihood of
tribes through sheep and goat
production in tribal areas of
Rajasthan (TSP)

Inputs distributed

Malpura sheep-24
G.1. Trunk, Solar Torch,
Water bottle, Bucket- 4 each

Rams- 11

Malpura ewes-9

Alin sheep-60

Alin buffaloes —284

Feeding trough- 30

Seed (Moong, sesame, urad,
mustard, wheat)

Vaccination to flocks- 2650
Animal treatment- 2944
Mineral bricks-60
Vermi-compost unit-12
Drumstick plantation-200
Saplings of Thaiapple ber,
Karonda, Papaya, lemon-5000

Mineral mixture- 146 kg
Umbrella-18

Sirohi doe- 305, Sirohi buck- 35,
Ram-71, Ewe- 20, Rabbit- 125,
Feeding trough- 45, Rabbit
cages-45, Animalfeed-25q,
Rabbit feed- 25 q, Mineral
mixture- 233 kg, Mineral bricks-
125, Water bottle- 313, LED
bulb-436, Ghamala- 175,
Torch-294, Umbrella- 281,
Dantli- 199, Fawada- 199, Face
mask- 1700, Sanitizer- 20 litre,
Treatment- 633 flocks, First-aid
kit- 210, Tiffin box- 99, Axes-
190, Bas ki thadi- 89, Bucket-
244 Iron chain-306

Seedling of sehjan, papita,
mango, jamun, napier grass-
882, Mustard seed-19.34 q,
Groundnut seed-17.5 q, Bajara
seed-3q, Guarseed-2.0q,
Maize seed- 3.0 q, Chick pea
seed-10q

No. of beneficieries

8

11

213
25
402

48
97
39
12
15
95

73

4879

Village /Tehsil / District

Malpura, Diggi, Dholi,
Chorupura, Ajmeri, Lawa,
Sedhrpura (Tonk)

Chosla, Arnia, Denchwas,
Bassi, Soda and Garjeda

Burua, Banala and
Dughilag

Dungarpur, Jothari,
Rajpura, Parliveer, Pohari
Simalwara (Dungarpur),
Rishbh Deb, Kherwara,
Raghunathpura, Ghodi,
Gangnala, Bhoojatonka
odha, Kalhariya,
Drahathai, Beraniya,
Sadali, Khajuriya
(Udaipur), Rahuwas,
Nagal Rajawatan, Dausa
(Dausa), Kaliwas, Aantari,
Kucholi (Rajasmand)
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Input distribution to beneficiaries under different schemes
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MAJOR ACHIEVEMENTS

At farm level, comparative ewe productivity
efficiency (EPE) at birth and 3 month of age was
4.93 and 23.56 kg in Avishaan, 3.80 and 17.75 kg in
Patanwadi and 3.78 and 15.82 kg in Malpura flock,
respectively. The prolificacy in Avishaan ewes was
70.79% with litter size of 1.91. Since last four years,
lambs born were 100% FecB gene carrier
suggesting segregation of FecB gene in the
progenies as a major gene. In field units of
Avishaan, a total of 64 lambs were born out of 36
lambing of Avishaan ewes with a prolificacy of 75%
and litter size of 1.80.

In Patanwadi flock, the average daily milk yield
during 90 days of lactation was 0.710 kg.
Significantly higher (0.812 kg) average daily milk
yield was observed during autumn as compared to
spring (0.608 kg).

At farm level, the least squares means for adult's
annual GFY were 1972.01, 1262.95 and 1659.18 g
in Chokla, Marwari and Magra sheep, respectively.

At SRRC, Mannavanur, the average annual adult
GFYs were 1.71 and 1.48 kg in male and female
Bharat Merino, respectively. The corresponding GFY
were 1.93 and 1.20 kg, respectively in Avikalin.

Pre weaning performance of Avishaan lambs
revealed higher body weight gain and lower feed
conversion (3.10) ratio with total mixed ration
containing 20% moringa leaves as compared to
total mixed rations containing either mulberry
leaves (4.33) or khejrileaves (4.09).

Nutrient digestibility revealed low crude protein
digestibility and N balance in weaner Malpura lambs
fed with total mixed ration containing 20% Clitoria
ternatea. However, higher weight gain and better
FCR (6.0) was observed in lambs fed with total mixed
ration containing 20% hedge lucerne as compared to
those fed with total mixed ration containing 20%
lucerne (FCR-6.6) or clitoria (FCR-7.3).

The bacterial isolates (Bacillus, Enterococcus,
Klebsiella and Citrobacter spp) from sheep rumen

fed tannin rich diets were obligatory anaerobes and
exhibited strong tannase activity ranging from 4.13
t0 10.35 pymol/min.

At maintenance level of feeding, Patanwadi and
Avishaan has better utilization of nutrients and by
virtue of lower methane emission conserved more
energy with more microbial nitrogen synthesis
compared to Malpura. At higher plane of nutrition,
Patanwadi sheep maintained higher CP and
energy intake, modulated rumen fermentation
towards more propionic acid and reduced energy
loss through methane yielding higher microbial
nitrogen synthesis and higher weight gain as
compared to Avishaan and Malpura ewes.

Lower daily methane emission (g/kg digestible OM
intake) was observed in lambs fed total mixed
ration containing 20% lucern (38.5) as compared to
those fed with total mixed ration containing 20%
hedge lucerne (42.0) or 20% clitoria (47.4).

Supplementation of Moringa oleifera leaves in the
diet of ewe lambs improved their antioxidant status
and conception rate. Addition of moringa leaves in
concentrate mixture increased the antioxidant
content by 135% than conventional concentrate.
Average DM intake and nutrient utilization was
similar in both the groups. However, there was
significant change in the antioxidant profile of
ewes. Catalase, SOD and ABTS activities were
6.3, 9.9, 7.8% higher, respectively in moringa
leaves fed group than control. The prolificacy and
fecundity was 39 and 80% higher, respectively in
ewes fed concentrate mixture consisting of
moringa leaves as compared to control.

Liquid-preservation of ram semen in presence of
novel membrane stabilizer significantly improved
conception rates of 48 h-liquid preserved semen as
compared with egg yolk. Similarly, cryopreservation
of ram semen in presence of novel membrane
stabilizer significantly improved post-thaw sperm
progressive motility, linearity and sperm membrane
cholesterol content as compared with egg yolk.
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Evaluation of the effect of gonadotropin releasing
hormone (GnRH) inplace of equine chorionic
gonadotrophin (eCG) in estrus synchronization
protocol using progesterone sponge exhibited that
estrus synchronization protocol using GnRH after
36 h of vaginal progesterone sponge withdrawal
induced ovulation in 85.7% of ewes within small
window of 6 h. The tightly synchronization of
ovulation is supposed to improve the conception
rate following fixed time artificial insemination.

Circulating creatine kinase (CK), lactate
dehydrogenase (LDH), gamma glutamyl transferase
(yGT) and plasma creatinine changed significantly
between the seasons (both in the morning and
afternoon) and would be further evaluated as
potential stress indices of heat stress in sheep.
Breed-wise, non significant change in these indices
indicating a similar tolerance of Malpura rams and
Avishaan to the ambient climate in the semi-arid
region.

Study on feeding behavior of Dumba lambs
indicates that troughs not having fence line are not
beneficial for stall feeding system with optimal
stocking density and hence may not be profitable
aswell.

The average concentrations of fat, protein, lactose,
SNF and salts in milk from Dumba ewes were
12.59, 7.90, 12.06, 21.54 and 1.82 g%,
respectively in colostrum samples of first day
postpartum.

Dietary supplementation (@ 0.6 ml/kg body
weight) of n-3 rich fish oil in sheep improves the
foetal number and prolificacy, probably meditating
through decreased circulating cholesterols,
estradiol, androstenedione and improved insulin
sensitivity as compared to palm oil supplemention.

An application of waste wool can reduce fertilizer
dose by 25% without any compromise in growth
performance of Avena sativa. The fertilizer dose
can be further reduced to 50% with only 4.54%
reduce in plant height over 100% RDN. Moreover,
75% RDN with waste wool was found to be superior
to 100% RDN resulting in 6.18% higher plant height
of oat fodder.

Irrigation intervals as per IW/CPE ratio could not
bring appreciable difference in total chlorophyll of

lemon grass at 40 days after cutting. In lemon
grass, total chlorophyll content was significantly
higher in waste wool liquid fertilization in
comparison to control and observed to be at par
with other methods of waste wool applications
(mulch, soil incorporation).

Under foliar application of Zn, green fodder
yield/plant in mulberry was not significantly differ
due to varying levels of Zn application in first
cutting. However, in second cutting, maximum
green fodder yield/plant registered with 1.0% Zn
spray was significantly higher to control i.e. water
spray and observed to be at par with 0.5% Zn spray.

Biofortification of Se @ 10 mg significantly
increased crude protein and ether content of
cowpea stem, whereas the lowest fibre contenti.e.
NDF and ADF was observed with biofortification of
Se @ 20 mg. In case of cowpea leaves,
biofortification of Selenium at graded levels
reduced crude protein content, however, with 15
mg dose of selenium the fibre content reduced
significantly and ether content increased
significantly as compare to other doses.

Napier and bajra had lowest virtual water
requirement and highest water productivity as
compared to Bundel guar and cowpea in arid
Rajasthan. Combination of bajra and cowpea dry
fodder was observed as most productive in terms of
virtual water requirement for sheep production
systemin arid Rajasthan.

Dicephalus anomaly in lamb, theileriosis and salt
intoxication in sheep and cheyletiellosis in rabbit
were identified.

On in vitro antibiotic susceptibility test, 100%
resistance to Penicillin-G was observed in
Enterococcus sp. and to Bacitracin, Cefepime and
Penicillin-G in Bacillus sp isolated from lambs. The
E. coli organisms showed higher resistance to
cloxacillin (96.59%), penicillin-G (93.18%),
novobiocin (89.77%), bacitracin (86.36%),
vancomycin (77.27%), erythromycin (70.45%),
ampicillin (67%) and amoxycillin (60.2%). E. coli
isolates were found fully susceptible to gentamicin.
On antibiogram study, ciprofloxacin, ceftriaxone
and gentamicin were found to be the most effective
antibiotics against C. pseudotuberculosis. Most of
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the isolates were found resistant to ampicillin,
amikacin and tetracycline.

The overall annual incidence of Strongyle spp,
Trichuris spp, S. papillosus, Moneizia spp and
Eimeria spp was 60.8, 0.7, 12.4, 2.8 and 28.0%,
respectively. For strongyle infection, the monthly
incidence ranged from 27.1 (Mar) to 92.7% (Sep).
Relatively higher incidence of S. papillosus was
encountered during monsoon season. The
monthly incidence of Eimeria infection ranged
from 15.9 (Jan) to 46.4% (Sep). The overall
annual intensity of strongyle infection was 771.6
epg and varied significantly from 45.8 (Mar) to
3139.1 epg (Sep) with a single peak before
anthelmintic intervention.

The mean intensity of Eimeria infection in rabbits
varied from 15 (May) to 179725 opg (Nov) in
weaner/grower rabbits and from nil (Oct) to 25805
opg (Sep) in adults. The generic composition of
Eimeria oocysts showed predominance of E.
coecicola and E. irrisidua in August and of E.
perforansin September and November-December.
In lambs, higher intensity of Eimeria infection was
observed under intensive system as compared to
semi-intensive system.

Methanol, hydroalcohol and acetone extracts of
orange and kinnow peel-off exhibited >90%
inhibition of H. contortus egg hatching and >95%
larval mortality. The aqueous, ethanol and
hydroalcohol extract of jackfruit leaves showed
>95% egg hatch inhibition. Methanol and hydro
alcohol extracts of hingota endocarp exerted
excellent inhibition of egg hatching (>90%) up to
concentration of 0.08mg/ml; while, aqueous extract
showed >90% egg hatch inhibition only up to
1.25mg/ml concentration. All the three extracts
(aqueous, methanol and hydroalcohol) showed >95%
larvicidal activity with minimum concentration of
0.08 mg/ml.

In spite of no anthelmintic intervention in the R line
the FEC never reached the threshold level (>2000
epg) during the year (except in R-line of Avikalin
breed where FEC reached to 2280 epg in
September). On the contrary in animals of S line
peak of infection (passing the threshold limit) was
noticed in the month of September and required
anthelmintic intervention.

+

In moringa leaves fed does kindling rate (70.24%),
litter size at birth (5.54) and litter size at weaning
(5.46) were higher as compared to those fed
conventional roughage (47.06, 5.26 and 4.92,
respectively).

Weight gain was higher (256.3 g) with better nutrient
digestibility and nitrogen balance in rabbits fed
linseed in feed blocks as compared to 195.9 and
180.3 g in control and soya seed fed rabbits,
respectively. Fatty acid analysis of longissimus
thoracis muscle revealed lower proportion (1.41 and
22.0%) of C14:0 and C16:0 fatty acids and higher
(13.36%) that of C18:3n3 in rabbits fed linseed.

The intervention of dehairing technique for quality
improvement enhanced the proportion of ideal
carpet wool (<40 p) by more than 20%. Three
passage dehairing enables to segregate the
coarsestfibres (>60 y).

Eco-friendly floor covering (coarse wool non-
wovens carpets), sapling bags and green
composites were developed as value added
coarse wool products.

The germination of watermelon seeds was found 4
times higher in coarse wool sapling bags (48%)
than plastic sapling bags (12%). The plant height,
leaf number and leaf area were significantly higher
in coarse wool sapling bags as compared to the
plastic bags.

The functionality of conventional wool products
was improved using nanoparticles as mordants for
natural dyeing of wool. The nano-mordants can
drastically reduce the quantity of mordant for
improvement in the colour uptake. This approach
can reduce the water pollution caused by micro-
mordants to alarge extent.

Compression molded wool composites showed
superior performance over hand layup composites.

Walnut hull dyed wool fabric showed highest color
strength with high amount of darkness.

Significantly 30% higher ABTS activity of fresh
meat was observed in meat of lambs born to ewes
fed with selenium enriched yeast as compared to
those fed with Azolla pinnata and control.

Significantly higher average fat % in carcass and
redness value of fresh meat after 24 h of slaughter
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was observed in linseed CFB fed rabbits.
Antioxidant activity was significantly higher in
soybean and linseed CFB fed rabbits.

Both redness and yellowness value in fresh meat
was significantly higher in Patanwadi ewes as
compared to Malpura and Avishaan ewes. The
firmness value of the meat was significantly lower
in Malpura ewes.

ABTS inhibition (%) and DPPH inhibition (%) were
significantly higher in mutton sausage incorporated
with 10% sheep plasma protein hydrolysates. The
incorporation of plasma protein hydrolysate
resulted in decrease of total plate count as
compared to control.

Farmers (8402) were benefitted through exhibitions,
visits, interface meetings, trainings, gosthis,
demonstrations, mobile based advisory, literature
support, awareness campaign, input support and
inter-institutional linkage.

In Farmer-FIRST scheme, a total of 1265 farmer
families were benefitted through technological
demonstrations and input support under
community based modules.

During the year, 8 scientists, 48 technical officers
and 4 administrative staff of institute attended the
training programme.

For skill development of officials, farmers and
women artisans in sheep and rabbit farming, 43
training programmes (1401 participants) were
organized.

Atotal of 17 students from various state universities
pursued their post-graduate and Ph.D research
programme in the institute.

A total of 1665 sheep, 221 goats and 2154 from
various projects of the institute were sold /
distributed to farmers for improvement of their
flock.

A total of 39 research papers were published (20
National and 19 International) and 64.1% articles
were published in >6.00 NAAS rated journals
(including 35.9% in >8.00 NAAS rated journals).

Budget allocation was utilized by 99.87%.
Revenue of Rs. 228.33 lakh generated from sale of
institute technology, products, testing and training
chargesetc.
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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 D.K. Sharma

The study was undertaken with the objectives to
evaluate the production performance of Avishaan sheep
under farm and field conditions, to build up an elite flock
of 1000 Avishaan sheep and to study milk production
potential. At farm, the overall average body weights of
Avishaan at birth, 3, 6 and 12 months of age were 2.90,
15.94, 24.65 and 29.91 kg, respectively. Ewe
productivity efficiency (EPE) during the year 2021 was
4.93 and 23.56 kg at birth and 3 month, respectively.
Annual tupping and lambing rates on tupped basis was
98.46 and 92.71%, respectively. During the year 2021,
the prolificacy in Avishaan ewes was 70.79% with litter
size of 1.91.

Avishaan ram

The 1°'six monthly GFY and adult annual GFY were 646
and 1080 g, respectively. The overall average daily milk
yield in ewes during both the lambing seasons of 2021

lambing was 814 g. The survivability at 0-3, 3-12 months

and adult stage was 94.91, 96.84 and 98.63%,
respectively.

For genotyping of FecB gene, a total of 416 DNA were
extracted from blood samples of Avishaan and GMM
lambs born during the year 2021. The carrier of FecB
gene was 100% in lambs born from both the genotypes
suggesting segregation of FecB gene in the progenies

as amajor gene.
L 1 2 3 4 5 6 7 8 9
bp

140bp
110bp

BB BB BB BB BB BB BB BB B+

RE analysis of PCR product of FecB gene
(Lane L: 100 bp DNA ladder; lane 1 to 8 : homozygous FecB®®

carrier; lane 9: heterozygous FecB®' carrier)

Under multi location field testing programme, a total of
76 (29 male and 47 female) Avishaan sheep possessing
FecB gene were provided to farmers of Rajasthan and
Jammu and Kashmir. Around institute area, a total of 64
lambs were born out of 36 lambing of Avishaan ewes
with a prolificacy of 75% and litter size of 1.80. The
average body weights of lambs at birth, 3 and 6 months
of age were 2.96, 13.85and 18.87 kg, respectively.

Genetic improvement of Malpura sheep
for mutton production in farm and field

Mega Sheep Seed Project

PK Mallick, SS Misra, Arun Kumar, SJ Pandian (up to
18.09.2021), Ajit Singh Mahla, RS Godara (from 13.12.2021)
andY Meena

At farm, the overall least squares means of body weight
in Malpura lambs at birth, 3, 6 and 12 months of age
were 3.36, 16.82, 24.14 and 29.29 kg, respectively. The
overall least squares means for ADG during 0-3, 3-6 and
6-12 months were 148.99, 73.95 and 50.93 g,
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respectively. The least squares means for 1% six
monthly, adult six monthly and adult annual GFY were
681,607 and 1301 g, respectively.

Malpura ram

The tupping and lambing rate on tupped basis was
95.70 and 87.92%, respectively. Survivability at 0-3,
3-6, 6-12 months and adult stage in Malpura was
91.55, 96.08, 99.29 and 95.72%, respectively. A total
of 151 (71 male and 80 female) animals were sold /
distributed to farmers.

Growth and reproductive performance
of different genotypes

In the field flocks of 3 centres, a total of 63 farmers from
26 villages were followed. A total of 3603 animals
(including 2338 breedable ewe) were covered. The least
squares means for body weights at birth, 3, 6 and 9
months of age were 3.38, 14.01, 19.22 and 24.58 kg,
respectively. Out of 2363 ewes available, 2117 lambing
were recorded with a lambing rate of 89.58%.The
annual GFY was 1124 g.

Genetic improvement and development
of Patanwadi as dairy sheep

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

PK Mallick, RC Sharma, Arpita Mohapatra (up to 30.09.2021),
Arvind Soni and RS Godara (from 13.12.2021)

The overall least squares means of body weights at
birth, 3, 6 and 12 months of age were 3.77, 17.66, 29.56
and 36.74 kg, respectively. Average daily gain in body
weight from 0-3 and 3-6 and 6-12 months were 157.78,
123.19 and 50.01g, respectively. Annual rates for tupping
and lambing on tupped basis were 94.79 and 87.36%,
respectively. The survival rates during 0-3, 3-12 months

and adult stages were 98.57, 99.14 and 96.70%,
respectively. First six monthly and adult annual GFY were
0.846 and 1.504 kg, respectively. Atotal of 62 (36 male and
26 female) Patanwadi sheep were sold during the year.

Patanwadi ram

The average daily milk yield during 90 days of lactation
was 0.710 kg. Significantly higher average daily milk
yield was observed during autumn (0.812 kg) as
compared to spring (0.608 kg).

Parameter Avishaan Patanwadi Malpura
Av. body weight (kg)

Birth 2.90 3.77 3.36

3 month 15.94 17.66 16.82

6 month 24.65 29.56 24.14

12 month 29.91 36.74 29.29
Reproduction

Tupping% 98.46 94.79 95.70

Lambing% 92.71 87.36 87.92

(tupped basis)

Litter size at birth 1.91 1.04 1.13
Type of births (%)

Single 29.21 95.60 90.10

Twins 50.56 4.40 9.90

Triplets/Quadruplets 20.23 - -
EPE (kg /ewe)

At birth 4.93 3.80 3.78

At 3-month 23.56 17.75 15.82
Mean GFY (kg)

1% six monthly 0.646 0.846 0.681

Adultannual 1.080 1.504 1.301
Annual survival (%)

0-3 Month 94.91 98.57 91.55

3-12 Month 96.84 99.14 96.84

Adult 98.63 96.70 95.72
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Average daily milk yield (kg) of Patanwadi ewes
at different stage of lactation

Factor 90 days 1M 2M 3M
Overall 0.710 0.882 0.737 0.552
Parity NS NS NS NS
1 0.698 0.867 0.762 0.504
2% 0.743 0.894 0.734 0.627
3¢ 0.747 0.963 0.773 0.572
>4" 0.652 0.805 0.680 0.505
Season > NS > >
Spring 0.608 0.839 0.591 0.447
Autumn 0.812 0.925 0.884 0.662

The effects of udder and teat measurements on daily
milk yield in Patanwadi sheep are detailed below:

Effect of udder and teat measurements on milk yield
(kg) in Patanwadi ewes

Average test

Measurement %
day milk yield
Overall 100 0.762+0.01
Udder circumference (cm) *
<30.00 37.50 0.631+0.02°
30.01-35.00 35.42 0.718+0.02°
35.01-40.00 20.14 0.773+0.03"
>40.00 6.94 0.924+0.05°
Udder depth (cm) >
<10.00 18.75 0.555+0.03°
10.01-15.00 74.31 0.735+0.01°
>15.00 6.94 0.899+0.01°
Udder width (cm) >
2.00-4.00 21.88 0.575+0.03°
4.01-6.00 67.71 0.727+0.01°
>6.00 10.41 0.904+0.04°
Teatlength (cm) >
2.00-4.00 65.28 0.652+0.01°
4.01-6.00 29.51 0.821+0.82°
>6.00 5.21 0.852+0.85°
Teat circumference (cm) >
2.00-4.00 22.22 0.690+0.03°
4.01-6.00 53.13 0.635+0.02°
>6.00 24.65 0.856+0.02°

Genetic improvement of Chokla sheep
for carpet wool production

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

Ashish Chopra, HK Narula, Nirmala Saini, Chandan Prakash
and Kamlakar Gurao

The overall least squares means of body weights in
Chokla lambs at birth, 3, 6 and 12 months of age were
2.83, 16.20, 25.67 and 28.22 kg, respectively. The

overall least squares means for ADG during 0-3, 3-6 and
6-12 months of age were 148.35, 74.51 and 36.08 g,
respectively. The least squares means for lamb's 1%, 2™
and 3" wool clips were 734.16, 700.20 and 563.02 g,
respectively. The least squares means for adult's
annual, spring, autumn and winter clips were 1972.01,
660.35, 573.09 and 725.19 g, respectively. The overall
means for fibre diameter, staple length and medullation
were 29.35 p, 5.78 cm and 14.34%, respectively. The
overall tupping and lambing rate on tupped basis were
90.47 and 84.96%, respectively.

Chokla ram

The overall survivability of Chokla sheep was 97.76%. In
morbidity, the maximum cases were related to
pneumonia (44.2%) followed by maggot wound
(25.6%), diarrhoea 16.0%), lameness (11.6%) and
hypothermia (9.3%). Atotal of 129 animals (58 male and
71 female) were sold/ distributed to farmers.

Improvement of Marwari sheep for
carpet wool production through
selection

Network Project on Sheep Improvement

HK Narula, Ashish Chopra, Chandan Prakash, Ashok Kumair,
Vimal Mehrotra (up to 31.10.2021) and Madan Lal

The overall least squares means of body weights at
birth, 3, 6 and 12 months of age were 2.89, 16.60,
22.46 and 31.04 kg, respectively. The overall least
squares means for ADG during 0-3 and 3-6 months
were 152.92 and 69.94 g, respectively. The least
squares means for lamb's 1% wool clip was 409.08 g.
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The least squares means for adult's annual, spring and
autumn clips were 1262.95, 693.47 and 609.60 g,
respectively. The overall means for fibre diameter,
staple length and medullation were 36.28 u, 6.61 cm
and 45.62%, respectively.

The tupping and lambing rates on tupped basis were
95.22 and 91.03%, respectively. The overall survivability
of Marwari sheep was 98.72%. A total of 139 Marwari
sheep (103 male and 36 female) were to the farmers of
breeding tract for rearing and genetic improvement in
the animals.

Marwari ram

Comparative performance of wool type sheep breeds

Parameter Chokla Marwari
Mean body weight (kg)
Birth 2.83 2.89
3 month 16.20 16.60
6 month 25.67 22.46
12 month 28.22 31.04
Reproduction
Tupping% 90.47 95.22
Lambing% (tupped basis) 84.96 91.03
Mean GFY (kg)
1°Clip /six monthly 0.734 0.409
Adultannual 1.972 1.263
Wool quality
Staple length (cm) 5.78 6.61
Fiber diameter () 29.35 36.28
Medullation (%) 14.34 45.62

Magra Avikalin  Bharat Merino Synthetic sheep
3.22 3.39 4.02 3.60
16.81 17.56 19.07 15.37
22.22 20.49 23.43 22.52
26.95 29.73 34.99 26.79
92.92 91.74 98.79 95.48
80.97 97.62 93.90 90.00
0.699 0.970 0.910 1.030
1.659 1.930 1.710 1.120
7.44 5.81 5.84 4.02
32.27 31.92 22.82 19.25
31.39 6.98 0.00 0.12

Evaluation and genetic improvement of
Magra sheep infield conditions

Network Project on Sheep Improvement

Ashish Chopra, HK Narula, Ashok Kumar, Vimal Mehrotra 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 3.22, 16.81, 22.22 and 26.95 kg, respectively.
The overall least squares means for ADG during 0-3, 3-6
and 6-12 months were 150.57, 64.26 and 25.58 g,
respectively. The least squares means for lamb's 1%, 2™
and 3" wool clips were 699.04, 505.11 and 512.06 g,
respectively. The least squaresmeans for adult's annual,
spring, autumn and winter clips were 1659.18, 552.35,

466.76 and 619.03 g, respectively. The overall means
for fibre diameter, staple length and medullation were
32.27 y, 7.44 cm and 31.39%, respectively. The overall
tupping and lambing rate on tupped basis was 92.92 and
80.97%, respectively. The overall survivability of Magra
sheep was 96.77%. A total of 55 animals were sold /
distributed to farmers.

Field Unit: A total of 69 sheep farmers associated with
the project at Kotda, Goleri and Darbari centres are
rearing 7075 sheep (including 4422 breedable ewes).
The overall means of body weight in Magra lambs at
birth, 3, 6 and 12 months of age were 2.92, 14.30,
21.72 and 26.50 kg, respectively. The overall average
adult GFY per clip was 584.15 g. The overall lambing
rate was 69.06%. Atotal of 7223 enterotoxaemia, 1570
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Magra lamb
sheep pox, 4269 PPR vaccination and 9645
anthelmintic drench were performed in the field. A
total of 20 breeding rams were purchased from field
and a total of 25 breeding rams were given to
adopted sheep farmers from Institute farm as per the
mandate of the project.

Genetic evaluation and improvement
of 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 (from
06.09.2021)

The overall average body weights of lambs born
during spring 2021 were 3.60, 15.37 and 22.52 kg at
birth, 3 and 6 months of age, respectively. For lambs
born during spring 2020, the overall average body

weight at 12 months of age was 26.79 kg. The
average daily weight gain during 0-3, 3-6, 6-9 and 9-
12 months of age were 127.98, 65.29, 41.11 and
23.16 g, respectively.The annual tupping and
lambing rates on tupped basis were 95.48 and
90.00%, respectively. First six monthly GFY in lambs
and adult annual GFY were 1.03 and 1.12 kg,
respectively. The staple length, fiber diameter and
medullation were 4.02 cm, 19.25 p and 0.12%,
respectively in first six monthly wool clip.

The mortality in lambs during 0-3, 3-6 and 6-12 months
of age was 2.91, 0.60 and 4.44%, respectively.
However, the mortality in adult sheep was 4.63%. A total
of 87 sheep (64 male and 23 female) were sold to
farmers and Animal Husbandry Department, HP for
geneticimprovement of flocks in the region.

Performance improvement of Bharat
Merino sheep through selective
breeding

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

P Thirumurugan, SMK Thirumaran, G Nagarajan, AS
Rajendiran, K Pachayaippan, S Rajapandi and G Murali

Bharat Merino sheep at SRRC, Mannavanur attained
body weights of 4.02, 19.07, 23.43 and 34.99 kg at
birth, 3, 6 and 12 months of age, respectively. The
average daily gain during 0-3, 3-6 and 6-12 months of
age were 167.22, 39.16 and 60.83g, respectively.
Overall annual tupping was 98.79%. Lambing rates on
tupped basis was 93.90%. During 2017-21, average
age at first mating and first lambing was 540.43 and

ikt

Bharat Merino ram at SRRC, Mannavanur
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696.0 days, respectively. The inter-lambing period and
weight at first mating was 379.67 days and 35.36 kg,
respectively. The average annual adult GFYs were 1.71
kg in male and 1.48 kg in female. The average 1* six
monthly GFYs were 0.91 and 0.81 kg for male and
female lambs, respectively. Average fibre diameter,
medullation and staple length were 22.82, 0.00% and
5.84 cm, respectively in adult male and 21.75u, 0.0%
and 5.24cm, respectively in adult female.The
survivability between 0-3 months, 3-6 months, 6-12
months and adults was 92.42, 96.73, 100.00 and
96.98%, respectively. A total of 68 sheep (22 male and
46 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)

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

The overall average body weights of Avikalin at birth, 3, 6
and 12 months of age were 3.39, 17.56, 20.49 and 29.73
kg, respectively. The average daily gain during 0-3, 3-6
and 6-12 months were 157.03, 16.52 and 49.54 g,
respectively. The tupping was 89.47 and 94.00% for
autumn and spring season, respectively. Lambing rate
on tupped basis in autumn and spring season was
100.00 and 95.23%, respectively. The average annual
adult mean GFYs were 1.93 kg in males and 1.20 kg in
females. The average 1% six monthly GFYs were 0.97
and 0.93 kg for male and female lambs, respectively.
Average fiber diameter, medullation and staple length

were 31.92y, 6.98% (hetero) to 29.12% (hairy) and 5.81
cm, respectively. The survivability between 0-3, 3-6, 6-
12 months and adults was 95.1, 97.4, 98.4 and 96.3%,
respectively. A total of 38 sheep (22 males and 16
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, SJ Pandian (up to
01.10.2021) andSrobana Sarkar

The overall least squares means for body weights of
kids (born during 2020-21) at birth, 3, 6 and 12
months of age were 3.13, 13.67, 23.67 and 33.75 kg,
respectively. The average daily gain was 105.83 and
77.10 g from 0-3 and 3-12 months of age,
respectively.

The least squares means for milk yield of does
kidded during 2020-21 at 90 days, 150 days, total
lactation and lactation length were 82.15, 122.66,
142.38 litres and 193.55 days, respectively. The
effect of lactation order was significant on these
traits.The annual tupping and kidding rate on tupped
basis was 94.91 and 106.75%, respectively with a
litter size of 1.20. The annual mortality rates in 0-3, 3-6,
6-12 month of age and in adults were 1.99, 1.20, 0.89
and 1.02%, respectively. Atotal of 221 goats (105 males
and 116 females) were sold to farmers, government and
non-government agencies for improvement of their
goats for meat and milk production.

Avikalin ram at SRRC, Mannavanur

Sirohi buck
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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

RS Bhatt, Srobana Sarkar and Arvind Soni

Effect of moringa, mulberry and khejri leaves
feeding in total mixed ration to lambs: Forty five
Avishaan lambs (21 days old) were equally divided into
three groups and fed different total mixed rations (TMR)
having similar concentrate (80%) and different
roughages (20%). Three different roughages were
moringa leaves (Moringa oleifera) in TMR-1, mulberry
leaves (Morus alba) in TMR-2 and khejri leaves (Prosopis
cineraria) in TMR-3. These TMR were fed ad libitum to
lambs of respective group. Chemical composition of TMR
revealed slightly lower crude protein and higher NDF and
hemicellulose in TMR-2 and higher lignin in TMR-3.
Similarly total phenolics including tannins and its fractions,
saponins, flavonoids and antioxidant activity was higher
in TMR-3. Pre weaning performance revealed higher
gain in lambs fed TMR-1 with lower feed conversion
(3.10) ratio as compared to as compared to TMR-2
(4.33)and TMR-3 (4.09).
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Average daily gain in body weight of lambs on feeding
of TMR with different roughage
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Average daily gain (g)

Digestibility of ADF and cellulose was significantly lower
in TMR-2 fed lambs with low CP and DCP intake. Rumen
fermentation revealed low ruminal pH and higher

concentration of propionic and total volatile fatty acids in
lambs fed TMR-1. Proportion of acetic acid was lowered
and that of propionic acid was increased in lambs fed
TMR-1. Population of spirotrichs and total protozoa was
lowered inlambs fed TMR-1.

Comparative evaluation of hedge lucerne in the total
mixed ration fed to weaner lambs: Finisher Malpura
male lambs (27) were divided into three groups and fed
ad libitum three different total mixed rations i.e. TMR-1,
TMR-2 and TMR-3 made by mixing similar concentrate
(80%) and different roughages (20%) as hedge lucerne
(Desmanthus virgatus), clitoria (titlimatar, Clitoria
ternatea) and lucerne (Medicago sativa). The feeding
experiment was conducted up to six month. Among
phyto-chemicals, saponins were higher in TMR-2 and
TMR-3; however, antioxidant activity (expressed as
ABTS) was higher in TMR-1. Nutrient digestibility
revealed low crude protein digestibility in TMR-2. No
difference in the digestibility of other nutrients was
observed in other groups. N balance was lowered in
lambs fed TMR-2. Growth performance revealed higher
weight gain in lambs fed TMR-1 followed by TMR-3 and
lowest weightin TMR-2.
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Average daily gain body weight of finisher lambs on
feeding of TMR with different roughage

Similarly plane of nutrition revealed higher intake of
digestible protein and energy in lambs fed TMR-1 and
TMR-3. Feed conversion ratio was better in lambs fed
TMR-1 (6.0) as compared to TMR-2 (7.3) and TMR-3
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(6.6). Rumen fermentation revealed higher ruminal
nitrogen in lambs fed TMR-3 and TMR-2. The production
of total volatile fatty acids including acetic, propionic and
butyric was higher in rumen contents of lambs fed TMR-
1 and the proportions of different fatty acids was similar
in all the groups. The protozoa population was declined
inlambs fed TMR-1.

Nutrient requirement of Avishaan sheep during
pregnancy and lactation: Twenty eight Avishaan
ewes were bred and diagnosed for pregnancy and
number of developing fetuses by ultrasonography. The
ewes were grouped in two groups as single fetus (G1)
and multiple fetuses (G2). After 75 days of pregnancy,
ewes were provided protein and energy as per ICAR
(2013). Ewes in G2 were provided 15% higher protein
and energy compared to G1 ewes. Thus, ewes in G1
and G2 were daily offered 450 and 550 g concentrate,
respectively along with 6 h grazing. After 4"month of
pregnancy, a digestibility trial was conducted with
chromic acid capsule method to study the nutrient
utilization and calculate the plane of nutrition. During
lactation G2 ewes were offered 650 g concentrate, 600
g gram straw and 6 h grazing and those in G1 were
offered 500 g concentrate, 600 g gram straw and 6 h
grazing. The CP contents were 20.2 and 9.6% in
concentrate and roughage fed to the pregnant
ewes.The roughage grazed from the pasture was rich
in lignin content.

Although the ewes in G2 were offered higher amount
of concentrate but ewes in G1 grazed higher roughage
from the pasture as a result total DM intake was higher
in G1 ewes. The lowered DM intake in multiple fetus
bearing ewes may be due to reduced rumen space due
to higher uterine space occupied by fetuses.

The intake of DCP was higherin G2 ewes due to higher
crude protein digestibility and higher concentrate
offered; however, energy intake remained lower in this
group. Nutrient digestibility showed higher digestibility
for all the analyzed nutrients in G2 ewes. Change in
body weight in ewes revealed higher body weight in
G2 ewes. Body weight at 10" fortnight of pregnancy
was 44.0 kg in G2 ewes as compared to 41.7 kg in G1
ewes. Weight at lambing weight was lower in G2 ewes
as compared to G1 ewes. Similarly, decline in weight
was higherin G2 ewes.

Average body weight (kg) of Avishaan ewes at different
stages of pregnancy and lactation

Stage Single fetus Multiple fetus
(Fortnight) bearing (G1) bearing (G2)
Pregnancy

4" 33.4 34.6

5" 34.2 36.2

6" 35.5 36.9

7" 36.0 37.6

8" 37.3 40.0

9" 39.6 42.4

10" 41.7 44.0
Lambing 36.3 35.0
Lactation

1 37.5 36.3

2" 37.9 35.5

3¢ 36.2 33.5

Litter size was 2.2 in G2 ewes as compared to 1.0 in G1
ewes. Total milk suckled from ewes and cumulative lamb
weight of G2 group was higher, however individual lamb
weight was lower in this group.

Daily milk suckled (kg) by lambs and their body weight (kg)

Week G1 G2
(Litter size: 1.0) (Litter size: 2.2)

Milk Body Milk Body wt

suckled wt suckled Cumulative Individual
3" 0.406 6.0 0.945 9.3 4.3
4" 0542 74 1.103 115 5.2
5" 0.633 9.3 0.988 13.7 6.3
6" 0.557 10.0 0.913 14.9 6.8
7" 0.589 121 1.058 18.9 8.1
8" 0.667 13.2 0.933 21.0 9.0
9" 0.575 14.2 1.060 21.5 9.8

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,11
isolates of tannin degrading bacteria were isolated,
sequenced and submitted to VTCC repository, ICAR-
NIANP Bengaluru (accession no. MZ400684 to
MZ400694). The isolates were obligatory anaerobes
and exhibited strong tannase activity ranging from 4.13
t010.35 pymol/min. The isolates showed varied ability to
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utilize sugar moieties where glucose was used by all the
isolates and sorbitol was least utilized. The isolates
identified belonged to genus Bacillus, Enterococcus,
Klebsiella and Citrobacter.
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Tannase activity (umol/min) of different isolates of
tannin degrading bacteria
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Rumen metagenomics of sheep fed different forms
of diet : Finisher Avishaan lambs (18) were divided into
3 groups and offered diets consisting of 70% lamb ration
and 30% clitoria fodder in the form of TMR, CFB and
pellets. After a feeding trial of 90 days rumen liquor was
collected from the lambs and sent for 16S amplicon
sequencing. The most predominant phyla in all the 3
groups were Bacteroidetes, Firmicutes, Euryarchaeota
and Proteobacteria (around 90% of the total microbial
population). Among phylum Euryarchaeota, the
predominant genus was Methanobrevibacter and
highest in lambs offered CFB. In case of Firmicutes
phylum, Ruminococcous was most prevalent and
maximum in lambs fed TMR.

Pellet

[l Proteobacteria 0 TM7

O Spiroch aetes

Predominant rumen metagenomics of sheep fed different forms of diet

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, microbial nitrogen
synthesis, rumen fermentation metabolites and
nutrient utilization in sheep fed at maintenance and
at ad libitum feeding protocol : Experiment was
conducted on 18 adult (5 yr old) sheep (six each of
Malpura, Patanwadi and Avishaan breed) and fed on
maintenance feeding protocol for two months and after
one month methane emission was estimated by SF,
tracer technique. Thereafter, all the ewes under

maintenance feeding level were shifted to cafeteria
feeding protocol for next two months and recorded
methane emission again.

Methane emission at maintenance level: Significantly
higher methane emission was recorded in Malpura
sheep. On per kg of digestible OM intake, it was highest
(72.6 g) in Malpura followed by 61.8 g in Patanwadi and
lowest (52.8 g) in Avishaan. Microbial nitrogen synthesis
revealed significantly higher purine derivatives
excretion and absorption in Patanwadi and Avishaan
sheep and as a result microbial nitrogen synthesis was
also higher in these two breeds compared to Malpura.
Hence, at maintenance level of feeding, Patanwadi and
Avishaan has better utilization of nutrients and by virtue
of lower methane emission conserved more energy with
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more microbial nitrogen synthesis compared to
Malpura.

Methane emission at ad libitum feeding level : Daily
emission of methane was significantly lower in Malpura
ewes. However, methane emission per kg of digestible
OM intake was similar in all the breeds. Excretions of
purine derivatives revealed significantly higher level of
allantoins and total purine derivatives in Patanwadi
expressing higher purine derivatives absorption and
microbial nitrogen synthesis. It also resulted in
significantly higher weight gain in these animals as
compared to Avishaan and Malpura ewes.

Methane emission (g) / kg digestible organic matter
intake in sheep

Breed Maintenance level High plane
Malpura 72.6° 36.6
Patanwadi 61.8° 34.2
Avishaan 52.8° 37.0

Hence, at higher plane of nutrition, Patanwadi sheep
maintained higher CP and energy intake, modulated
rumen fermentation towards more propionic acid and
reduced energy loss through methane yielding higher
microbial nitrogen synthesis and higher weight gain as
compared to Avishaan and Malpura ewes.

Methane emission in finisher lambs fed hedge
lucerne in the total mixed ration:Three different total
mixed rations i.e. TMR-1, 2 and 3 made by mixing
similar concentrate (80%) and different roughages
(20%) as hedge lucerne (Desmanthus virgatus),
clitoria (titlimatar, Clitoria ternatea) and lucerne
(Medicago sativa), respectively were fed to 27 finisher
male lambs of Malpura breed (divided into 3 groups).
These lambs were fed ad /libitum up to six month of
age. Methane emission and microbial nitrogen
synthesis was studied by SF; tracer technique.Lower
daily methane emission was observed in lambs fed
TMR-3. Methane emission per kg digestible OM intake
was similar between TMR-3 and TMR-1. Loss of

Methane emission and loss of energy in finisher lambs

TMR
1 2 3
Methane emission
g/day 156 175 133
g/kg digestible OM intake 420 474 385
Energy loss (% of GE intake) 8.3 10.1 8.4

energy through methane was similar between TMR-3
and TMR-1 groups.

Nutritional and physiological
approaches for enhancing
reproductive performance in animals

AICRP
RS Bhatt, Srobana Sarkar and AS Mahla

Effect of feeding Morus alba and Moringa oleifera
leaves on reproductive performance of female
lambs : Thirty six female lambs (~7 months of age) were
divided into three groups Control (C), T1 and T2. Lambs
in C group were fed ad libitum roughage (2/3 gram straw
and 1/3 Cenchrus ciliaris hay) + 300 g concentrate
mixture. Lambs in T1 and T2 groups were fed same diet
as in control along with one kg fresh Morus alba
(mulberry) and Moringa oleifera (moringa) leaves per
lamb, respectively. Feeding trial was conducted for 70
days including a metabolic trial to assess nutrient
utilization of lambs. Thereafter, the lambs were
observed for estrus detection and mated to study their
reproductive performance.

The total antioxidant capacity in plasma was
significantly improved with the supplementation of M.
alba and M. oleifera leaves. Subsequently, the oxidative
stress index was also reduced by 43.5 and 60% in T1
and T2, respectively than group C. The conception rate
was highest in lambs supplemented with M. oleifera
leaves (67%) followed by M. alba (36%) and control
(27%). The litter size was also higher in Moringa fed
group. Hence, it can be concluded that supplementation
of Moringa oleifera leaves in the diet of ewe lambs
increased their antioxidant status and conception rate.

Antioxidant status and reproductive
performance in ewe lambs

Parameter Control Mulberry Moringa
leaves leaves
Total antioxidant capacity 3479° 4461° 4873
(MM Trolox eq.)
Total oxidants (UM H,0,eq.) 167" 151° 147°
Oxidative stress index 4.88° 3.40° 3.05°
Lambs attained puberty (%) 61.7 91.7 100.0
Age of puberty (days) 462 477 400
Conception rate (%) 27.3 36.4 66.7
Litter size 1.0 1.0 1.2
Birth weight of lambs (kg) 2.2 2.8 2.5
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Ameliorating summer stress and improving
reproductive performance by feeding Moringa
oleifera pellets in prolific Avishaan ewes : The study
was conducted during extreme summer months (May-
Jun) for a period of 60 days. The average maximum and
minimum temperature during the study was 38.8 and
26.2°C, respectively and temperature humidity index
was 27.5 and 34.6 at 07:00 h and 14:00 h, respectively,
indicating extreme severe heat stress. Twenty adult
non-pregnant cyclic Avishaan ewes (2-3 yr old, average
body weight of 31.8 kg) were selected were allocated
equally into two groups viz., G1 (Control) and G2
(treated). All ewes were allowed to graze natural pasture
for ~ 8 h and offered ad libitum cenchrus hay. In addition,
ewes were supplemented with 2 types of concentrate
mixture @ 300g/animal/day. In G1, concentrate mixture
consisted of 36% maize, 40% barley, 14% groundnut
cake, 3% mustard cake, 4% til cake, 2% mineral mixture
and 1% salt. In G2, the concentrate mixture consisted of
the above ingredients along with 15% dried Moring
oleifera leaves. Addition of moringa leaves in
concentrate mixture increased the antioxidant content
by 135% than conventional concentrate. Average DM
intake and nutrient utilization was similar in both the
groups. However, there was significant change in the
antioxidant profile of ewes, catalase, SOD and ABTS
activities were 6.3, 9.9, 7.8% higher, respectively in
moringa leaves fed group than control. Ewes exhibited
100% estrus in both groups, whereas the fertility rate
was higherin G2 (90%) as compared to G1 (70%) group.
The prolificacy and fecundity was 39 and 80% higher,
respectively in ewes fed concentrate mixture consisting
of moringa leaves as compared to control.

Reproductive performance of Avishaan ewes
on moringa feeding

G1 G2
(Control) (Treated)
No. of ewes 10 10
Ewes in estrus (%) 100.0 100.0
Estrus duration (h) 16.9+0.4 16.840.5
Conception rate (%) 70 100
Foetal number at 45 days 1.71 2.1
Fertility rate (%) 70 80
Prolificacy 1.43 2.00
Fecundity 1.00 1.80
Single birth (%) 71.4 12.5
Multiple birth (%) 28.6 87.5
Birth weight of lamb (kg) 2.86+0.26 2.81+0.15

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 and Ashok Kumar

A study was carried out to evaluate nutritional and
immunomodulatory significance of Tinospora cordifolia
(stem) and Emblica officianalis (Amla fruit) as feed
additives in 28 Magra weaner lambs. The lambs were
divided into three groups and were fed groundnut fodder
ad libitum along with 300 g concentrate and 8 hr grazing
daily for 60 days. Lambs of TO group served as control
while lambs of T1 and T2 groups were additionally fed with
E. officianalis and T. cordifolia @ 1.5g/kg body weight,
respectively. DM intake, DCP and FCR were significantly
higher in T1 and T2 groups compared to control.
Digestibility of CP was significantly different among the
groups and was maximum in Giloy fed (T2) group.

Dry matter intake and digestibility of nutrients

TO T1 T2
DMI (g/d)* 694.18 725.61 736.46
Digestibility (%)
DM 61.54 63.70 64.28
oM 63.59 63.90 64.14
CP* 70.18 71.35 72.64
CF 56.01 57.10 57.45
EE 64.18 66.21 66.88
NFE 62.21 62.94 63.13
NDF 54.81 56.36 57.13
ADF 45.61 46.46 47.31
Hemicellulose 73.37 78.04 79.04
Plane of nutrition
% DCP* 11.60 11.79 12.01
% TDN 52.45 53.73 54.42
FCR* 14.77 10.41 9.73
*- Significant (p<0.05)
100 -
80 4 Mt MM T2
60 -
40 -
20 -
Initial body  Final body Body wt ADG (g/d)
wt (kg) wt (kg) gain (kg)

Effect of herbs supplementation on
body weight gain in Magra lambs
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Body weight gain and average daily gain were
significantly higherin T1 and T2 groups compared to TO
group. No significant effects of herb feeding were
observed on liver function test (ALT: 10.66 to 10.84 IU/L;
AST: 69.26 to 70.53 IU/L; AUT: 69.33 to 70.53 IU/L;
ACP:1.24t0 1.291U/L).

Identifying novel physiological and
biotechnological interventions to
improve reproductive efficiency of sheep

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

Davendra Kumar (up to 10.09.2021), RK Paul (up to
07.04.2021), AS Mahla, SS Dangi, VK Saxena (up to
31.03.2021) and Raghvendar Singh

Effect of novel membrane stabilizer on fertility rates
of liquid preserved ram semen : Two fertility trials
were conducted in estrus synchronized ewes (70) using
48 h liquid preserved ram semen. Pooled semen from
six Malpura rams was diluted at 800x10° sperm/ml with
citrate-glucose extender containing either 20% egg yolk
(EYCG) or 5% novel membrane stabilizer formulation
no. 7 (MS) and liquid-preserved for 48 h at 3-5°C. Estrus
was detected by aproned rams and ewes showing
estrus were divided in two groups i.e. MS and EYCG. In
Trial I, Al was performed in 27 cyclic ewes (MS-14 ewes,
EYCG-13 ewes) both at 48 and 56 h post-sponge
withdrawal by using 48 and 56 h liquid preserved semen,
respectively. Pregnancy rates based on non-return of
estrus at 17-20 days post Al and transrectal probe-
based ultrasonography at 20 days post Al were 36%
(5/14) and 23% (3/13) in MS and EYCG, respectively. In
Trial Il, 42 cyclic ewes were grouped in two batches as
Batch-1 (MS-11 ewes, EYCG-11 ewes) and Batch-2
(MS-10 ewes, EYCG-10 ewes). In Batch I, Al was
performed following 52 and 66 h of sponge withdrawal
due to delayed onset of oestrus and by using 56 and 70 h

stored semen. In Batch Il, Al was performed at 48 and 56
h post sponge withdrawal by using 48 and 56 h stored
semen, respectively. In Batch |, the pregnancy rates
based on non-return rates were 20% (2/11) and 10%
(1/11) in MS and EYCG groups, respectively; while in
Batch Il, these were 40% (4/10) and 30% (3/10) in the
MS and EYCG, respectively. Thus, liquid-preservation
of ram semen in presence of novel membrane stabilizer
(MS) significantly improved conception rates of 48 h-
liquid preserved semen as compared with egg yolk.

Effect of novel membrane stabilizer when used as
alternative to egg yolk in semen extender on post-
thaw quality of cryopreserved ram semen: Ram
semen was diluted at 800%10° sperm/ml with TES-Tris-
fructose-glycerol extender containing either 15% egg yolk
(control) or 5% (w/v) novel membrane stabilizer (MS) and
equilibrated for 22 h at 3-5°C. Straws were cryopreserved
following standard protocol in a programmable
cryofreezer. Sperm total motility was comparable
between the groups. However, the progressive motility,
straightness, linearity and BCF were significantly higherin
presence of novel MS than egg yolk. The non-capacitated
sperm and sperm membrane cholesterol content was
significantly higher in the MS group while mitochondrial
membrane potential was comparable between the two
groups. Thus, cryopreservation of ram semen in presence
of novel MS significantly improves post-thaw sperm
progressive motility, linearity and sperm membrane
cholesterol content as compared with egg yolk.

Effectiveness of a hormonal regimen using GnRH
with intravaginal progesterone sponge on estrus and
ovulation synchronization: An experiment was
conducted to evaluate the effect of gonadotropin releasing
hormone (GnRH) in place of equine chorionic
gonadotrophin (eCG) in estrus synchronization protocol
using progesterone sponge. Intravaginal progesterone
sponge (Avikasil-S) was inserted in 64 cyclic ewes (3-5 yr

Effect of different progesterone vaginal sponge-based estrus synchronization protocols on estrus and ovulation attributes

Parameter P4 P4+PMSG P4+GnRH

Estrus response (%) 90.0 95.0 87.5

Ovulation response (%) 85.0 95.0 87.5

Onset of estrus following sponge removal (h) 27.0 (21.0-37.5) 21.0(18.0-30.0) 27.0 (21.0-33.0)

End of estrus following sponge removal (h) 69.0°(64.5-79.5) 63.0"(57.0-78.0) 57.0°(57.0-63.0)
(

Duration of estrus (h)

Time of ovulation following sponge removal (h)
Proportion of ewes ovulating in window of 6 h (%)
Proportion of ewes ovulating in window of 12 h (%)

42.0°(39.0-48.0)

63.0° (57.0-75.0)
41.2° (7117)
58.8° (10/17)

30.0°(24.0-42.0)

51.0°(51.0-57.0)
85.7° (18/21)
90.5° (19/21)

42.0°(36.0-48.0)

57.0"(51.0-63.0)
36.8° (7/19)
57.9° (11/19)

Median values with the corresponding interquartile range are presented in parenthesis for the time interval data
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old) and kept in situ for 12 days. On withdrawal of sponge,
the ewes were randomly divided into 3 groups. Ewes in first
group were kept without any treatment (P4), while ewes in
other groups were administered either with eCG at sponge
withdrawal (P4+PMSG) or GnRH analogue bucerelin
acetate at 36 h of sponge withdrawal (P4+GnRH).

84 -
72
=
=~ 604
[0}
2
S 48-
wn
3 36
7
o 24
[e]
5 | :
£ 1]
) . - .
80-
<
wn
3
5
[0]
5
c
o
©
>
o
0
1 1 1
120 7

Time of estrus end (h)
N
oo
]

48 ‘ > =HE

Time of ovulation (h)
~
N
)

I I I
P4 P4+PMSG  P4+GnRH

Effect of different progesterone vaginal sponge-based
estrus synchronization protocols on estrus and
ovulation attributes

Following withdrawal of sponge, ewes were monitored
for estrus using aproned rams at 6 h interval. Transrectal
ultrasonography of the ewes was also carried out at 6 h
interval to record the time of ovulation. No significant
difference was observed among the groups in estrus and
ovulation induction response. However, the estrus ended
earlier in the GnRH treated ewes with shorter duration of
estrus in P4+GnRH group than the P4 and P4+PMSG
ewes. Ovulation in GnRH administered ewes was tightly
synchronized and the proportion of ewes ovulating within
the window of both 6 and 12 h was significantly more than
the control and PMSG injected ewes.

The findings of the study suggested that estrus
synchronization protocol using GnRH after 36 h of
vaginal progesterone sponge withdrawal induced
ovulation in 85.7% of ewes within small window of 6 h.
The tightly synchronization of ovulation is supposed to
improve the conception rate following fixed time artificial
insemination.

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, RK Paul (up to 07.04.2021), Arpita
Mohapatra (up to 01.11.2021), Srobana Sarkar, HK Narula
and Raghvendar Singh

Physiological and biochemical indices of Malpura
and Avishaan rams under natural semi-arid climate:
This study was conducted in 12 Malpura (3.25 yr of age;
average body weight of 49.5 kg) and 13 Avishaan rams
(2-3 yr of age; average body weight of 44 kg). The
animals were housed in well ventilated semi open sheds
and fed under standard management practices.
Meteorological elements and physiological responses
were recorded twice in each season at 10 days interval
at 06.00, 10.00, 14.00, 18.00, 22.00, 02.00 and 06.00h.
During the study period the average dry and wet bulb
temperatures (°C) were 11.00, 9.5 (winter 06.00 h) and
28.5, 16.5 (winter 14.00h), 29.00, 22.75 (summer
06.00h) and 37.75, 23.75 (summer 14.00h),
respectively. Biochemical indices in blood plasma were
evaluated at 06.00 and 14.00h to identify the heat stress
markers. The dry and wet bulb temperatures were
significantly higher during summer than in winter.
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Physiological responses were increased significantly
during summer as compared to winter. The activity of
aspartate transaminase (AST) and alanine amino
transferase (ALT) did not exhibit any significant variation
either between breeds. Between the seasons, ALT was
significantly higher in the summer afternoon for
Avishaan. Circulating creatine kinase (CK), lactate
dehydrogenase (LDH), gamma glutamyl transferase

(yGT) and plasma creatinine changed significantly
between the seasons (both in the morning and
afternoon) and would be further evaluated as potential
stress indices of heat stress in sheep. Breed-wise, there
was no significant change in these indices indicating a
similar tolerance of Malpura rams and Avishaan to the
ambient climate in the semi-arid region.
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Physiological indices of Malpura and Avishaan rams
under natural semi-arid climate with 4 hours of heat
stress induced in climate chamber : Physiological
indices were studied in Malpura and Avishaan (FecB™)
adult rams (8 each) to identify their adjustments under
acute exposure to extreme heat stress during summer
season. The animals had 1.5 inch of fleece length. Rams
were exposed to 49.0°C in a controlled climate chamber
for4 h from 10.00h to 14.00h and then returned to the semi
open shed in the natural environment for recovery. All
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physiological responses, surface temperature of wool
fleece at rump and skin at rump, scrotum and axilla were
recorded at 06.00 (-4h pre exposure), 10.00 (Oh
exposure), 11.00, 12.00, 13.00, 14.00, 16.00, 18.00,
22.00, 02.00 and 06.00h. All responses increased
significantly during heat stress. Peak responses were
attained at 3 and 4 h of heat stress, wherein panting got
initiated. Panting was more severe in Avishaan rams with
a significantly higher respiratory rate at 14.00h (after 4h of
heat stress).
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Circadian variation in physiological parameters of Malpura and Avishaan rams exposed to 4 h of heat stress (49°C) at 10.00 h during winter

During the recovery period, the climatic conditions were
thermoneutral (8-18°C dry bulb and 6.5-13°C wet bulb
temperature). The recovery was similar in both the
breeds and no adverse impact was observed in the
animals. The fleece was effective in creating a thermal
insulation zone which provided a negative temperature
gradient of 3.83+0.74°C during extreme heat stress and
a positive gradient of 14.17+0.44°C during extreme cold
at the skin surface beneath. This insulation also
contributed to effective thermoregulation in sheep under
extreme heatand cold.
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Feeding behavior of Dumba lambs with emphasis
on requirement for shelter system in commercial
sheep farming: To determine the best design of
feeding troughs for individual spacing and growth,
feeding behavior for 21 days was observed in 17
Dumba lambs (3-6 month of age). The lambs were
grouped as G1 (individual feeding/bucket feeding), G2
(Group feeding in conventional trough) and G3 (Group
feeding in conventional trough with fence line. The
dimensions of fence line feeding trough per animal
were 20 cm (depth), 50cm (width) and 30cm (length)

T S SN

Bucket for Individual feeding (G1)
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Butting Pushing Physical displacement = Total agonistic

Agonistic behaviour of Dumba lambs
in different feeding systems

Feed intake and feed wastage of G2 was significantly
higher than other groups. Water intake and body weight
gain was significantly higher in G3. As there was no
distinct partition in trough, fierce competition led to
investing less time in eating with maximum feed
consumption per unit time. G3 was considered more
relaxed compared to other groups. In G1 lambs, limited
area for movement resulted in least physical activity that
reduced the time spent in water intake. The study
indicates that troughsnot having fence line are not
beneficial for stall feeding system with optimal stocking
density and hence may not be profitable as well.

Conventional trough for group feeding (G2)

with 25 cm height from ground. Feeding behavior was
studied for 3 h (8.00 am to 11.00 am). Daily feed and
water intake of the day was recorded. Results
indicated that although mild agonistic behaviour time
was identical in G1 and G2 but severe agonistic
behaviour time was significantly higher in G2 in order
to get access to the specific head space. There was
synchronous feeding activity in G3. As the head space
area was not fixed for each lambs of G2, there was
continuous struggle, intense competition and absence
of synchronous feeding activity.
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Evaluation and validation of bioactive
potential of sheep milk

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

Raghvendar Singh, Arpita Mohapatra (up to 01.11.2021), VK
Saxena (up to 31.03.2021) and Vijay Kumar

Assessment on potential of sheep and its produce
utilization for farmer's income: Survey of 72 sheep
farmers from 32 villages of Malpura Tehsil (Tonk)
exhibited that most of the farmers involved in marketing
of the milk in the area were illiterate, middle aged (30-60
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yr), having a family size of 5-9 and flock strength of >50.
According Garrett's mean score (GMS), the income of
the farmers from Malpura sheep farming showed that
sheep farmers mainly generate their income from the
sale of lambs (GMS-74.75) followed by adult sheep
(GMS-55.67), manure (GMS-50.49), milk (GMS-44.02)
and wool (GMS-26.08).

Evaluation of gross chemical composition of Dumba
(Fat-Tail/rump) ewe milk: After lambing,
colostrum/milk samples were collected from 10 healthy
Dumba ewe daily for 10 days postpartum. The collection
was continued periodically at 10 days intervals for 90
days of lactation. Total daily milk production ranged from
400 to 1200 ml. The average concentrations of fat,
protein, lactose, SNF and salts were 12.59, 7.90, 12.06,
21.54 and 1.82 g%, respectively in colostrum samples of
first day postpartum.

Development of bioactive formulation: For
development of sheep milk cream based formulation,
whole milk samples of healthy Dumba ewe (mid
lactation) was collected and centrifuged. The separated
cream was kept in cold condition (6+2°C) followed by
admixing suitable preservative and base ingredients.
For the development of ewe milk caseins (coagulant)
based bioactive formulation, ewe skim milk pH was
adjusted to 4.6 at 37-40°C.Caseins precipitate were
separated by centrifugation followed by three washings
with distilled water. Milk casein powder was
reconstituted (5-10% total solid) in phosphate buffer and
heated in boiling water bath for 5 min and hydrolysis of
caseins at optimum pH and temperature with suitable
enzyme concentration of pepsin and trypsin was
performed. After hydrolysis, samples were heated to
85°C for 15 min, cooled, centrifuged at standard
refrigerated conditions and supernatants were collected
and stored in cold conditions that will be used to assess
bioactive properties.

Induction of cyclicity through
melatonin intervention in sheep

Institute project: ARC/02/03/20-23

Ashok Kumar, HK Narula, Nirmala Saini, Chandan Prakash
and SS Dangi

An experiment was conducted on Marwari ewes (35)
remained in anestrus towards end of breeding season

during Mar-Apr and Sep-Oct, 2021. Anoestrus was
confirmed by estimation of blood progesterone at 7
days interval. Ewes (25) in treatment group were given
single MLT (@18mg/sheep s/c) dissolved in corn oil
while ewes in control group (10) received only corn oil.
The ewes were observed for estrus activity daily in the
morning and evening using aproned rams. Estrus
response was 80.0% (20/25) with estrus induction
interval of 10 days (ranged 6-14) and lambing rate of
90.0% (18/20) in MLT treated group. In control group,
estrus induction was 40.0% (4/10) with 50.0% lambing
rate (2/4). Progesterone concentration was <1.0 ng/ml
in both the groups; however, remained non-
significantly higher after onset of the heat in treated
group. In another trial, same experiment was
replicated with Marwari (20), Magra (11) and Chokla
(6) ewes (remained in anestrus towards end of
breeding season). Estrus response was100, 100 and
66.7% in MLT treated Marwari, Magra and Chokla
ewes, respectively. On the other hand, estrus
response was 40% in both the Marwari (4/10) and
Magra (2/5) in control group. No ewe came in to heatin
control group of Chokla sheep.

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 ovarian steroids and biochemicals affecting
folliculogenesis in ewes. A total of 50 healthy cyclic ewes
(2-4 parity) were divided in 2 equal groups and
supplemented (@ 0.6 ml/kg body weight)either with n-3
PUFArich fish oil (FO) or palm oil (PO) for 60 days duration
following an acclimatization period of 7 days. At the end of
supplementation, ewes were mated with proven rams
twice in estrus at 12 h interval. Transabdominal
ultrasonography was carried out at day 45-60 for detection
of foetal number. Blood samples were collected on the day
of estrus for consecutive five estrous cycles for plasma
estradiol, androstenedione, insulin and glucose
concentration, while plasma progesterone was estimated
on day 9 of the estrus for all the five estrous cycles. The
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blood lipid profile was carried out at the beginning, mid and
end of the supplementation of respective oils.

The number of foetuses detected by transabdominal
ultrasonography at day 45 of mating significantly
improved by 46% in FO fed ewes (1.5410.13) than the
PO (1.08+0.06), with total 45.8% ewes carrying
multiple fetuses. The twinning percent was 3 times
higher (27.27%) in FO fed ewes than PO fed ewes
(9.09%). The plasma estradiol concentration was
significantly lower in n-3 PUFA supplemented ewes
than the control ewes at the end of feeding duration;
while, the and rostenedione levels were numerically
lower in the FO group. The supplementation of n-3
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PUFA had no effect on plasma progesterone
concentration. The circulating insulin concentration
significantly decreased in FO fed ewes at the end of
supplementation as compared to the PO fed. The
levels of plasma glucose were comparable in both the
groups. Total cholesterol level was lowered by 29.7%
in FO fed ewes and remained significantly lower than
the PO fed ewes at the end of feeding. Similarly, the
level of LDL-cholesterol was scrapped by 61% in FO
fed ewes. The concentration of HDL-cholesterol was
also significantly reduced in the FO group as
compared to PO. The level of plasma triglyceride and
VLDL cholesterol was comparable among the groups.

10 - Progesterone
g o]
=)
£
g 87
o
s
g 77
(=2
S
£ 6
z -e- PO % FO
@ 5 T T T T T
EO E1 E2 E3 E4
Estrous cycle
Insulin
*%
50 - — *%
— *%
T 40-
S
ES
c 30
S
7]
£ 204
£
~
@ 107 - FO -# PO
0 T T T T T

EO E1 E2 E3 E4
Estrous cycle

Effect of dietary supplementation of n-3 polyunsaturated fatty acids rich fish oil on circulating ovarian steroid and
insulin hormone concentrations

It may be concluded that the dietary supplementation of n-
3 rich FO in sheep improves the foetal number and
prolificacy, probably meditating through decreased

circulating cholesterols, estradiol, androstenedione and
improved insulin sensitivity.
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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

Effect of waste wool and nitrogen levels on
productivity of Avena sativa:The experiment was
conducted during rabi season to study the effect of
waste wool and nitrogen levels on fodder productivity of
oat. The experiment comprising seven combinations of
reduced levels of recommended dose nitrogen (RDN)
and fixed waste wool (WW) application. The treatments
were viz. control, 100 % RDN, WW @ 1500 kg/ha, 100
% RDN + WW@ 1500 kg/ha, 75 % RDN + WW@ 1500

kg/ha, 50 % RDN + WW@ 1500 kg/ha and 25 % RDN +
WW@ 1500 kg/ha.

Plant growth parameters were significantly influenced at
all levels of applied fertilizer and waste wool. Maximum
dose of fertilizer when applied with 1500 kg of waste
wool resulted in significantly higher plant height, leaf
area index (LAl) and chlorophyll content in leaves,
although it was at par with 75% dose of fertilizer and
waste wool. Therefore, it indicates that application of
waste wool can reduce fertilizer dose by 25% without
any compromise in growth performance. The fertilizer
dose can be further reduced to 50% with only 4.54%
reduce in plant height over 100% RDN. Moreover, 75%
RDN with waste wool was found to be superior to 100%
RDN resulting in 6.18% higher plant height of oat fodder.

Effect of waste wool and nitrogen levels on growth and yield attributes of Avena sativa

Treatment Plant Leaf area
height (cm) index (LAI)
at harvest at 90 DAS

Control 96.2 5.1

100 % RDN 126.7 7.3

WW @ 500 kg/ha 111.1 6.6

100 % RDN + WW 145.3 8.2

75 % RDN + WW 134.6 7.6

50 % RDN + WW 121.0 7.2

25 % RDN + WW 115.5 71

SEmz 2.63 0.28

CD (0.05) 8.11 0.87

Total chlorophyll Green Stover Seed
(mg cm?) at fodder yield yield
90 DAS yield (t/ha) (t/ha) (t/ha)
38.4 29.0 1.4 1.2
46.3 38.5 2.2 1.9
44.5 33.8 1.8 1.6
47.5 44.6 2.6 2.2
46.8 411 2.4 2.1
461 36.8 2.2 1.8
44 .8 35.1 1.9 1.7
0.68 0.88 0.07 0.06
2.08 2.72 0.23 0.19

Effect of different irrigation levels and methods of
waste wool application on Moong bean and lemon
grass productivity, water use efficiency and soil
health : A pot experiment was conducted on moong
bean and lemon grass to study effect of different
irrigation levels and methods of waste wool application
on productivity of the tested crops, water use efficiency
and soil health. The treatments comprising 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.

Irrigation intervals (IW/CPE ratio): Plant height of
moong bean and lemon grass was significantly higher
at IW/CPE ratio 1.0 as compared to 0.60 and 0.40
IW/CPE ratio. Total chlorophyll in moong bean was
significantly higher at 1.0, 0.8 and 0.6 IW/CPE ratio in

comparison to 0.40 IW/CPE ratio and these three
levels of irrigation were observed to be at par at 40
DAS. Irrigation intervals as per IW/CPE ratio could not
bring appreciable difference in total chlorophyll of
lemon grass at 40 days after cutting.

Waste wool application methods : Significantly
higher plant height of moong bean was recorded on
application as mulch (@ 3t/ha) as compared to control
and other methods of waste wool application.
Maximum total chlorophyll content was registered in
moong bean when waste wool was applied as liquid
fertilizer mixed with irrigation water. In lemon grass,
total chlorophyll content was significantly higher in
waste wool liquid fertilization in comparison to control
and observed to be at par with other methods of waste
wool applications.
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Effect of different irrigation levels and methods of waste wool application on productivity and

Treatment

Irrigation level (IW/CPE ratio)
1.00
0.80
0.60
0.40
SEmzt
CD (0.05)
Application of waste wool
Control
As mulch WW @ 3t/ha
As Soil Incorpor. WW @ 3t/ha
liquid fertilization WW @ 3t/ha
SEmz
CD (0.05)

water use efficiency of moong and lemon grass

Moong Lemon grass
Plant Total Grain Plant Total
height Chlorophyll yield/ height (cm) Chlorophyll
(cm) at 40 (mg cm-2) plant (g) at 40 DAC (mg cm-2) at 40

DAS at 40 DAS DAC
20.4 49.7 3.60 54.27 49.46
201 49.7 3.39 53.06 48.93
16.3 48.7 272 47.10 47.62
12.0 41.7 1.50 41.48 45.48
0.48 0.91 0.09 0.93 1.20
1.12 2.85 0.22 2.85 NS
16.2 46.5 2.10 47.80 46.30
18.7 46.0 3.45 50.01 48.46
16.4 46.4 2.73 49.73 47.10
17.0 50.3 2.93 48.45 49.57
0.45 1.0 0.07 0.96 1.05
1.02 3.05 0.18 NS 3.15

Nutrient release pattern and soil availability of
varying sources of organic manures and its impact
on soil health in Clitoria ternatea : Varying sources of
organic manures viz. sheep manure, goat manure and
rabbit manure were compared with Avikhad in Clitoria
ternatea crop under field conditions.

Performance of Agronomic biofortification of Zinc in
mulberry : Biofortification of zinc in mulberry fodder
bush was done through two methods viz. Zn soil
application (control, 25 and 50 g/tree) and foliar
application (control, 0.5% and 1.0%). Total chlorophyli
content in mulberry ranged from average of 44.02 to

46.45 mg cm™ at various cuttings and not affected due to
methods of application of Zn. However, green fodder
yield/plant was highest with soil application of 50g
Zn/plant in both the cuttings, which was significantly
higher than without application and found to be at par
with application of 25g Zn/plant. Under foliar application
of Zn, green fodder yield/plant was not significantly
different due to varying levels of Zn application in first
cutting, however, in second cutting, maximum green
fodder yield/plant was registered with 1.0% Zn spray
which was significantly higher to control i.e. water spray
and observed to be at par with 0.5% Zn spray.

Effect of soil application and foliar spray of Zn on total chlorophyll and green fodder yield of mulberry

Treatment Green fodder yield (kg/plant) Total Chlorophyll (mg cm?) at cutting
1 st 2nd 3rd 4th 1 st 2nd 3rd 4th
cutting cutting cutting  cutting cutting cutting cutting cutting

Soil application

Control 6.80 2.61 3.12 8.16 44.80 44.02 43.82 44 .60

25¢g 8.64 3.87 4.64 10.38 45.73 44 .35 44 .45 45.65

50g 9.24 4.05 4.96 11.10 46.45 45.10 45.20 46.43
SEmz 0.38 0.15 0.19 0.47 0.75 0.94 0.98 0.68
CD (0.05) 1.37 0.56 0.67 1.64 2.20 3.15 3.22 212
Foliar application

Water spray 7.80 3.25 3.80 9.36 45.10 44.32 44.22 44.80

0.5% 8.20 3.52 4.31 9.84 45.84 44 .50 44.55 45.89

1.0 8.70 3.75 4.62 10.44 46.05 44.65 44.70 46.00
%SEm+ 0.34 0.11 0.15 0.49 0.71 0.91 0.82 0.76
CD (0.05) 1.15 0.34 0.49 1.38 2.15 2.98 2.65 2.26
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Performance of agronomic biofortification of
selenium in Cowpea : The fodder crop cowpea was
raised and applied selenium as biofortification source at
varying levels (0, 5, 10, 15, 20 and 25 g/ha). Application of
Se @ 15g/plant resulted in maximum dry fodder yield
which was significantly higher to control and 5 g/plant Se-
application and found to be at par with 10, 20 and 25g per
plant Se-application. Hence, the response of selenium
was up to 10g per plant with respect to dry fodder yield of
cowpea. Biofortification of Se @ 10 mg significantly
increased crude protein and ether content of cowpea
stem, whereas the lowest fibre content i.e. NDF and ADF
was observed with biofortification of Se @ 20 mg.

Nutrient composition of Se-fortified cowpea stem
Conc (mg) DM NDF ADF EE CP

0 96.20 49.58 32.37 1.55 5.92
5 96.53 50.59 34.65 1.18 5.46
10 96.02 50.04 32.91 2.08 6.65
15 96.05 46.87 30.26 2.06 5.33
20 95.89 45.43 31.58 1.62 5.31
25 96.14 48.91 34.04 1.69 5.06

In case of cowpea leaves, biofortification of Se at graded
levels reduced crude protein content, however, with 15
mg dose of Se, the fibre content was reduced
significantly and ether content was increased
significantly as compared to other doses.

Nutrient composition of Se-fortified cowpea leaves

Conc(mg) DM  NDF  ADF EE cP

0 96.86 27.72 1399 466  13.95
5 96.48 3026 14.93 492 1335
10 96.01 3058 1658 474 1263
15 9596 2476 1316 532  12.79
20 95.94 28.03 1504 461  12.39
25 9597 2616 1574 462  13.18

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: A field trial was laid out in RBD design for
evaluating the water productivity of different fodder
crops (Bundel guar, cowpea, bajra, napier) of kharif

2021. Cowpea (Kohinoor) had significantly higher fresh
weight than other fodder crops. The lowest fresh and dry
weights were recorded for Bundel guar. Napier and bajra
had lowest virtual water requirement and highest water
productivity.

Growth, yield and water productivity of fodder crops as
affected by sprinkler irrigation (Kharif, 2021)

Crop Plant Fresh Dry Water
height ~weight  weight ,.oqyct
(cm) (kg/ha) (kg/ha) ity
(kg/m’)
Bundel Guar 53.40 5552.78 2130.90 0.71
Cowpea (Kohinoor) 82.77 14464.93 347049 1.15
Bajra (Raj Bajra-1) 173.50 11795.49 5208.33 1.73
Napier 175.77 12438.19 5376.88 1.78
SEM 2.69 71545 24191 0.12
CD p<0.05 8.12  2156.61 729.20 0.35
CV (%) 6.66 19.40 17.93  26.06

For assessment of water requirement for sheep, Bajra
fodder (2.6 kg) based diet in combination with cowpea
and Bundel guar and guar-1 (1.8 kg each) in 60:40 ratios
was fed in the morning and evening for 21 days with two
times drinking of 10 L water. Feeding trial was conducted
on 18 ram lambs (20.921+0.54 kg body weight, 4.5-5.0
months of age). Dry fodder intake was significantly
higher in cowpea fed group compared to others group.
Water intake calculated as per kg fodder consumption
(I’kg DMI) was significantly lower in cowpea fed group
compared to others group. Total body weight gain and
ADG were higher in cowpea fed group. Estimated total
virtual water intake through feeding of fodders and by
drinking of water and requirement of water per kg
gain/unit of meat production was lowest for group fed
bajra in combination of cowpea dry fodder.

In another experiment, 18 ram lambs (22.99+0.52 kg
body weight, 5-6 months of age) were fed bajra dry
fodder based cowpea, Bundel guar-1 and guar-2 diet
were fed in 30:70 ratio for 28 days in March, 2021. It was
found that feeding of 1.6 kg bajra dry fodder with 3.7 kg
cowpea dry fodder (30:70) results in significantly higher
body weights gain and least water requirement for per
unit of meat production. Similarly, on feeding of 1.6 kg
bajra dry fodder + 3.7kg cowpea requires less virtual
water per unit of body weight gain. It may be inferred that
combination of bajra and cowpea dry fodder is most
productive in terms of virtual water requirement for
sheep production system.
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Weekly water intake, body weight gain and virtual water intake in lambs

Group Weak 1 Weak 2 Weak 3 Total
Total water intake (L)
Bajra + Cowpea 3225.21 3790.28 4849.00 11864.48
Bajra + Bundel guar 2556.63 3069.09 4278.26 9903.98
Bajra + Guar-1 3188.26 3756.20 4512.52 11456.98
Body weight gain (kg)
Bajra + Cowpea 0.642 0.533 0.433 0.536
Bajra + Bundel guar 0.458 0.400 0.400 0.419
Bajra + Guar-1 0.477 0.453 0.278 0.403
Virtual water intake (L)/kg gain
Bajra + Cowpea 5023.68 7111.21 11198.61 23333.51
Bajra + Bundel guar 5582.16 7672.72 10695.65 23950.53
Bajra + Guar-1 6683.98 8291.83 16232.09 31207.89
Weekly water intake, body weight gain and virtual water intake in lambs
Group Weak 1 Weak 2 Weak 3 Weak 4 Average
Total water intake (L)
Bajra + Cowpea 5117.46 4684.16 4345.59 3571.33 4429.63
Bajra + Bundel guar-1 5090.52 5042.39 5129.13 4324.32 4896.59
Bajra + Guar-2 5209.75 4864.15 4757.77 3958.96 4697.65
Body weight gain (kg)
Bajra + Cowpea 0.548 0.608 0.308 0.808 2.273
Bajra + Bundel guar-1 0.417 0.300 0.150 0.875 1.742
Bajra + Guar-2 0.208 0.242 0.392 0.767 1.608
Virtual water intake (L)/kg gain
Bajra + Cowpea 9332.75 7699.98 14093.82 4418.14 8886.17
Bajra + Bundel guar-1 12217.26 16807.98 34194.21 4942.07 17040.38
Bajra + Guar-2 25006.78 20127.50 12147.49 5163.86 15611.41
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DISEASE SURVEILLANCE, HEALTH CARE
AND DISEASE DIAGNOSTIC TOOLS

Assessment of changing epidemiology
and management of economically
important sheep and goat diseases

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

SR Sharma, FA Khan, GG Sonawane, SJ Pandian (up to
01.10.2021), CP Swarnkar and DK Sharma

Mortality profile: The overall annual equivalent
average death rate (EADR) in sheep flocks at
Avikanagar was 0.202 per 1000 sheep days at risk
(corresponding to 7.37% annual mortality). The major
non-specific causes of mortality were pneumonia
(29.9%), enteritis (9.8%), hepatitis (9.8%), septicaemia/
toxaemia (8.1%) and shock (3.5%). Among specific
causes, the contribution of neonatal inanition and
pneumoenteritis was 2.9% each. The EADR per 1000
animal days at risk was minimum (0.127) in Patanwadi
followed by Avikalin (0.151), GMM (0.159), Avishaan
(0.200) and maximum in Malpura (0.250). Age-wise
analysis revealed highest EADR in suckling (0.612)
followed by weaner (0.273), hogget (0.184) and lowest
in adult (0.110). Male had higher EADR (0.292) than
female (0.157). The monthly mortality ranged from
0.33% (Dec)to 1.15% (May).

In goat flock, the overall EADR was 0.095 per 1000 goat-
days at risk. The age-wise EADR ranged from 0.043
(hogget) to 0.328 (suckling). Male had higher EADR
(0.126) than female (0.080). The monthly mortality
varied from nil (Apr, Dec) to 1.00% (Oct).

In the year 2021, the average expenditure (per head /
annum) on health management varied from Rs. 61.22
(Physiology) to Rs. 94.16 (AGB) in sheep and Rs.
118.02 in goat flocks. On preventive health measures,
average annual expenditure / head varied from Rs.
21.94 (Nutrition) to Rs. 25.76 (AGB) in sheep and Rs.
42.21 in goat flocks. Similarly, per head annual
expenditure on curative measures varied from Rs. 33.77
(Physiology) to Rs. 79.56 (Nutrition) in sheep and Rs.
75.81in goatflocks.

A rare case of Dicephalus in lamb: Dicephalus or
duplication of the head is a kind of conjoined twinning by
which two fetuses have been partially separated from
the neck region. Adicephalic malformed female Malpura
lamb (2.40 kg weight) had a single body with duplicated
heads (Dicephalus) connected at the neck region with
common thorax, abdominal cavity and normal legs.

Dicephalus lamb

Internal examination revealed that the lamb had
duplicate respiratory system with single globoid heart,
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double gastrointestinal tract, fused liver, two spleens at
both side and a pair of kidneys. The milk mixed meconial
contents was evident in one gastrointestinal tract while
another containing only meconial substances. No gross
or pathological lesions observed in various organs of the
lamb except mild congestion in liver and kidneys.

Piroplasmosis in a sheep flock: Out of 120 sheepin a
farmer's flock (Niwai, Tonk), 18 adult sheep were died
within a month with symptoms of fever, anorexia and
prostration with laboured breathing. Clinical
examination revealed weakness, tick infestation, severe
jaundice, anaemia, circling and head pressing.

Pale conjunctiva and mucosae in affected sheep

Haematological profile showed low Hb, PCV and TEC
but total leukocyte count was high with increased
lymphocyte%. Biochemical analysis revealed high ALT,
AST, GGT, total bilirubin, BUN and creatinine. The blood
smear examination showed coma or umbrella shaped
single piroplasm in RBCs and giant schizonts in
lymphocyte in all suffered animals. Thus, blood smear
examination and haematobiochemical analysis
confirmed the Theileria spp. infection in the flock.

Blood smear showing Theilaria spp. infection

Affected animals were treated with Buparvaquone (@
2.5 mg/kg body wt, single dose deep IM) and long acting
Oxytetracycline (@20mg/kg body wt deep IM for five
days) with supportive therapy. After 5 day of treatment
the affected sheep showed complete clinical recovery.
Further, the flock owner was advised for dipping of
animals and prophylactic treatment with Buparvaquone
(@ 2.5 mg/kg bw single dose deep IM) to control the
infection.

Saltintoxication in sheep: From sheep flocks at ICAR-
CSWRI, Avikanagar, 12 adult sheep were reported with
nervous disorder in peak hot and humid season. Clinical
examination exhibited clinical signs like circling, laboured
breathing, brick red conjunctiva, mildly sunken eyeball,
anorexia and reluctant to walk or walk on front knee. The
history revealed less water intake in grazing area and
supplementation of salt in the flock. These cases were
diagnosed as salt intoxication. The haematological
profile showed increased Hb, PCV, TEC, lymphocyte and
eosinophils. The serum samples from affected sheep
haemolysed due to osmotic fragility of RBC.
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Salt intoxication in sheep

Animals were treated with 5% DNS (@ 50ml/kg body
wt), Mannitol 10% (@1g/kg body wt) and Tribivet (@ 3
ml) for three days. All the animals showed immediate
response to treatment due to the reduction of cerebral
oedema and lowering of saltin circulation.

Cheyletiellosis in rabbit : A New Zealand White rabbit
was presented with hair loss, scratching with limb,
iching, off feed and dark tarry colour debris in the
affected area. Clinical examination revealed red
erythematous lesions and skin dandruff. Examination of
skin scraping showed presence of Cheyletiella spp.
mites.

&

Cheyletiellosis in rabbit

The rabbit was treated with two doses of Ivermectin @ 200
pg/kg s/c at weekly interval. The rabbit showed fair clinical
recovery. Appropriate hygienic measures using lime and
potassium paramagnet were taken to avoid contamination
and control of spread of cheyletiellosis in rabbitary.

-

L, -

Vol

Cheyletiella spp. mite

Disease screening: Out of 75 faecal samples from
sheep tested for Johne's disease, 8 (10.7%) were found
positive for acid fast organisms. During the year a total of
194 serum samples from ICAR-CSWRI sheep were
tested for brucellosis by RBPT and 24 (12.37%) 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
Staphylococcus sp. (9), E. coli (12), Pseudomonas sp.
(3), Pasteurellasp. (1), Shigella sp. (2) and Enterobacter
sp. (3) from lungs, heart and intestine samples of sheep
collected during necropsy.

Enteric bacterial species and their antibiotic
resistance status in lambs: The enteric bacteriaisolated
and identified from the 95 faecal samples of lambs were
Enterococcus sp. (24), Bacillus sp. (7), Shigella sp. (6),
Staphylococcus sp. (3) and Corynebacterium sp. (5). On
in vitro antibiotic susceptibility test (AST) by disc diffusion
method, 100% resistance to penicillin—-G was observed in
Enterococcus sp. and to bacitracin, cefepime and
penicillin-G in Bacillus sp.

Antibiotic resistance in E. coli isolates from lambs: A
total of 179 samples (rectal swabs-146, nasal swabs-33)
from live and 21 lungs/heart swabs from necropsied
lambs were processed for bacterial isolation. A total of 88
bacterial isolates were identified as E. coli by colony
morphology, Gram's staining, biochemical tests and NCBI
sequencing analysis. On in vitro AST, E. coli showed
higher resistance to cloxacillin (96.59%), penicillin-G
(93.18%), novobiocin (89.77%), bacitracin (86.36%),
vancomycin (77.27%), erythromycin (70.45%), ampicillin
(67%) and amoxycillin (60.2%). About 25-50% resistance
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Antimicrobial resistance status in enteric bacterial isolates from lambs

Organism Resistance level (%)
100 >50 <20 0
Enterococcus sp. Penicillin-G Bacitracin Amoxyclav
Cefepime Chloramphenicol
Cefixime Ciprofloxacin
Ceftriaxone Doxycycline
Ceftazidime Gentamycin
Cloxacillin Imipenem
Kanamycin Nitrofurantoin
Novobiocin Norfloxacin
Polymyxin-B Ofloxacin
Tetracycline
Bacillus sp. Bacitracin Amoxycillin Amikacin Amoxyclav
Cefepime Ampicillin Gentamycin Chloramphenicol
Penicillin-G Ceftazidime Kanamycin Ciprofloxacin
Ceftriaxone Tetracycline Nitrofurantoin
Polymyxin-B Norfloxacin
Ofloxacin
Shigella sp. Ampicillin Amoxycillin Amoxyclav
Chlortetracycline Imipenem Cefepime
Doxycycline Kanamycin Ceftriaxone
Erythromycin Streptomycin Cefixime
Nitrofurantoin Ceftazidime
Norfloxacin Chloramphenicol
Ofloxacin Gentamycin
Polymyxin-B
Tetracycline
Bacitracin
Penicillin-G
Staphylococcus sp. Streptomycin Amoxycillin
Amoxyclav
Ampicillin

Corynebacterium sp.

Penicillin-G

Chloramphenicol
Ciprofloxacin
Gentamycin
Imipenem
Nitrofurantoin
Norfloxacin
Ofloxacin

Vancomycin
Enrofloxacin

Nitrofurantoin

in E. coliwas observed to amikacin, cefixime, ceftazidime,
chlortetracycline, doxycycline, enrofloxacin, kanamycin,
nitrofurantoin, tetracycline, and polymyxin-B. Less than
25% resistance was observed to amoxyclav, cefepime,
ceftriaxone, chloramphenicol, ciprofloxacin, imipenem,
norfloxacin, ofloxacin, and streptomycin. E. coli isolates
were found fully susceptible to gentamycin.

Mastitis and antibiotic resistance pattern in sheep:
Secretion from five cases with blackening of single quarter
with gangrene (1), red swelling, hardening in single
quarter with watery discharge (2) and bloody discharge
from mammary gland (2) were investigated.
Staphylococcus sp. was isolated and identified in first
three cases. These animals were treated with
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amoxicillin + sulbactam combination (@ 10 mg/kg body
wt), NSAID'S and fluid therapy for three days with fair
clinical recovery. On in vitro AST, sensitivity was
observed for amoxicillin, amoxiclav, ceftriaxone,
ceftazidime, cefepime and amikacin while resistance

was observed to other antibiotics including vancomycin
and methicillin. In other two cases, E. coli was isolated
and identified. On AST, sensitivity for amikacin,
gentamicin, imipenem, ceftriaxone, cefepime and
resistance to other antibiotics was observed.

00 000000000
000000000000

Mastitis in sheep and antibiotic sensitivity test

Histopathological investigation: On the basis of
histological lesions, the different pneumonic conditions
characterized were acute fibrinous bronchopneumonia

",

y .‘v‘-" r‘ 'l".i--
gy &

Pneumonic lungs in sheep

(2), acute interstitial pneumonia (6), chronic
bronchopneumonia (1) and chronic suppurative
bronchopneumonia (7).

Acute interstitial pneumonia Acute fibrinous bronchopneumonia
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Parasitological investigations: On need based faecal
examination of 124 faecal samples from sheep, 58.1,
4.0, 5.6, 0.8 and 44.4% incidence were observed for
Strongyle spp., Trichuris spp., Strongyloides papillosus,
Moneizia spp. and Eimeria spp., respectively. In
addition, 36.8% incidence of amphistomes was also
foundinfield flocks.

Epidemiology of Gl parasites in sheep under
modified worm management at Avikanagar: A total of
1976 faecal samples from Malpura and Avikalin sheep
were evaluated for Gl parasites to study the impact of
single anthelmintic intervention/annum strategy. 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 60.8,
0.7, 12.4, 2.8 and 28.0%, respectively. For Strongyle
infection, the monthly incidence ranged from 27.1 (Mar)
to 92.7% (Sep). Relatively higher incidence of S.
papillosus was encountered during monsoon season.
The monthly incidence of Eimeria infection ranged from
15.9 (Jan)t0 46.4% (Sep).

The overall annual intensity of Strongyle infection was
771.6 epg and varied significantly from 45.8 (Mar) to
3139.1 epg (Sep) with a single peak before anthelmintic
intervention. Analysis of FECs for over-dispersion
phenomenon indicated that overall, only 17.8 and 9.7%
of the samples were of moderate and high intensity. On
coproculture, H. contortus was observed as predominant
species (54.2%) followed by Trichostrongylus spp.
(23.1%) and Oesophagostomum spp. (22.4%). A distinct
monthly variation was observed in proportion of Strongyle
spp. with predominance of H. contortus during Jun to Dec,
Trichostrongylus spp. during Feb to Mar and
Oesophagostomum spp. during Mar to May.
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Over-dispersion in faecal egg counts in sheep flock

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%). The
predominance of E. parvawas observed in all the months.

Epidemiology of Eimeria infection in rabbits: A total
of 284 faecal samples were examined for Eimeria
oocysts during the period from May to Dec, 2021. The
overall monthly incidence was ranged from nil (Oct) to
60.0% (Nov). Among weaner/grower rabbits, it varied
from 10.0 (Apr, Jul) to0 90.0% (Nov), while in adult rabbits
from nil (Oct) to 40.0% (Aug-Sep). Sex-wise, incidence
of Eimeria infection ranged from nil (Oct) to 83.3% (Nov)
in male and from nil (Oct) to 50.0% (Nov) in female. The
mean intensity of infection varied from 15 (May) to
179725 opg (Nov) in weaner/grower rabbits and from nil
(Oct) to 25805 opg (Sep) in adults. Sex-wise mean
intensity ranged from nil (Oct) to 144142 opg (Nov) in
male and from nil (Oct) to 80557 opg (Nov) in female.
Breed-wise mean intensity of infection was highest in
the month of November and varied from 32450 opg in
Dutch to 280825 opg in Black Brown. The generic
composition of Eimeria oocysts showed predominance
of E. coecicola and E. irrisidua in August and of E.
perforans in September and November-December. The
other species recorded were E. media, E. exigua, E.
magna, E. piriformis and E. intestinalis.

Profile of Eimeria infection in young sheep under
different management systems : During the period
from June to August, 2021, a total of 113 faecal samples
from lambs managed in different systems at Nutrition
sector were evaluated for intensity of Eimeria infection.
The mean intensity of infection in stall fed condition
varied from 2900 to 3586 opg in lambs fed Hedge
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lucerne, from 2043 to 11214 opg in lambs fed Titli matar
and from 3844 to 8344 opg in lambs fed Rijka. On the
other hand, in lambs kept on grazing under semi-
intensive system, the mean intensity of infection ranged
from 1717 to 1746 opg, suggesting higher intensity of
Eimeria infection in intensive system of management.
The overall generic composition of Eimeria oocysts
indicated predominance of E. parva (36.7-40.2%)
followed by E. pallida (15.6-25.2%), E. faueri (7.2-
20.5%), E. intricate (5.7-24.5%), E. ovinoidalis (2.6-
6.8%) and E. granulosa (1.4-4.5%).

In another study conducted during August to November,
2021, atotal of 193 faecal samples from lambs managed
in different systems at Nutrition sector were evaluated
for intensity of Eimeria infection. The mean intensity of
infection in stall fed condition varied from 375 to 4950
opg in lambs supplemented with 12.5% Amla leaves,
from 200 to 5350 opg in lambs supplemented with 25%
Amla leaves and from 1220 to 9500 opg in control
lambs. On the other hand, in lambs kept on grazing
under semi-intensive system, the mean intensity of
infection ranged from 1000 to 4878 opg, suggesting
higher intensity of Eimeria infection in intensive
system of management and an additive role of Amla
leaves in reducing the intensity of infection. The
overall generic composition of Eimeria oocysts
indicated predominance of E. parva (30.7-46.5%)
followed by E. pallida (15.7-43.7%), E. faueri (4.7-
20.5%), E. ovinoidalis (6.8-13.6%), E. granulosa (1.9-
9.3%) and E. intricate (1.0-9.3%).

Evaluation of plants for activity against
Haemonchus contortus: Fruit peel-off of orange
(Citrus sinensis) and kinnow (Citrus nobilis), leaves of
jack fruit (Artocarpus heterophyllus) and endocarp of
hingota (Balanites aegyptiaca) mature fruit were air
dried at room temperature and pulverized. The crude
extracts (aqueous / methanol / ethanol / hydroalcohol /
acetone) of these plant parts were obtained after
extracting 200g of material from each plant with 1000 ml
of solvents overnight. The extracts were filtered with
Whatman filter paper No. 1. The solvents were
evaporated in an evaporator and in a hot air oven at 45-
50°C. The in vitro efficacy of the extracts was studied by
employing egg hatch assay (EHA) and larval
development assay (LDA). The yields (% w/w) of
different extracts obtained were as below:

Extract Plant part
Orange Kinnow  Jack fruit Hingota
fruit fruit leaves fruit
peel-off peel-off endocarp
Aqueous - - 8.2 19.2
Methanol 23.6 34.9 7.7 13.2
Ethanol 8.1 8.5 3.6 ND
Hydroalcohol 13.6 11.8 2.1 19.0
Acetone 2.3 2.1 1.8 ND

Phytochemical analysis of extracts showed presence of
tannins, flavonoids and saponins and absence of
phenols and alkaloids in both oranges peel-off and
jackfruit leaves extracts. Extracts of hingota endocarp
showed presence of tannins, flavonoids, alkaloids and
saponins and absence of phenols and terpenes.

On in vitro EHA, methanol, hydroalcohol and acetone
extracts of orange and kinnow peel-off caused >90%
inhibition of H. contortus egg hatching. Like-wise, on larval
mortality assay (LMA) all three extracts showed >95%
larvicidal activity with minimum concentration of 1.25
mg/ml. The aqueous, ethanol and hydroalcohol extract of
jackfruit leaves showed >95% egg hatch inhibition with
minimum concentration of 1.25 mg/ml. However, acetonic
extract caused maximum of 25-30% egg hatch inhibition
at maximum concentration of 10.0 mg/ml. On LMA, all the
extracts showed >90% larvicidal activity at concentration
of 1.25-10.00 mg/ml. Methanol and hydro alcohol extracts
of hingota endocarp exerted excellent inhibition of egg
hatching (>90%) up to concentration of 0.08mg/ml; while,
aqueous extract showed >90% egg hatch inhibition only
up to 1.25mg/ml concentration. On LMA, all the three
extracts showed >95% larvicidal activity with minimum
concentration of 0.08 mg/ml.
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Diagnostic and therapeutic advice to sheep and
goat farmers: A total of 11 farmers from nearby
villages (Tonk, Ajmer) reported the problems in their
flocks. The major problems identified were anaemia,
enzootic ataxia, enteritis, impaction, jaundice,
piroplasmosis, abortion, oral ulceration and mastitis.
Based on condition, farmers were advised therapeutic
measures.

Genetic evaluation and propagation of
sheep for resistance to Haemonchus
contortus

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

Rajiv Kumar, AS Meena, CP Swarnkar, SS Misra, Arun Kumar
and Abdul Rahim (from 01.11.2021)

For propagation of sheep resistance to Haemonchus
contortus parasite, selection and inter-se mating were
practiced in two seasons in a year in divergent lines of
Avikalin and Malpura breed.

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 37.0 (Feb) to
1317.8 epg (Sep) in R-line and from 112.2 (Mar) to
2750.9 epg (Sep) in S-line. Like-wise in Avikalin breed,
it ranged from 53.5 (Feb) to 2329.1 epg (Sep) in R-line
and from 140.6 (Jul) to 3870.4 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 almost similar for inter-se
progenies of both the lines. From birth to 12 month of
age of inter-se lambs, ADG remained slightly higher in
lambs of S-line in both the breeds and varied from
78.16 (R line) to 81.48 g (S line) in Malpura and from
79.67 (Rline)to 81.64 g (S line) in Avikalin breed.

Performance of selected lines : During the year
2021, in Malpura breed, the monthly mean FEC varied
from 24.0 (Mar) to 1160.8 epg (Sep) in R-line and from
55.8 (Mar) to 3432.1 epg (Sep) in S-line. Like-wise in
Avikalin breed, it varied from 32.1 (Jan) to 2280.0
(Sep) in R-line and from 14.7 (Feb) to 4411.4 epg
(Sep) in S-line. In spite of no anthelmintic intervention
in the R line the FEC never reached the threshold level
(>2000 epg) during the year (except in R-line of
Avikalin breed where FEC reached to 2280 epg in
September). On the contrary in animals of S line peak
of infection (passing the threshold limit) was noticed in
the month of September and required anthelmintic
intervention. 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.

In comparison to initial body weight, the overall annual
loss in body weight ranged from 7.65 (S-line) to 6.36%
(R-line) in Malpura and from 5.62 (S-line) to 2.11% (R-
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 1.024 (R line) to 1.093 kg (S line) in
Malpura and from 1.430 (R line) to 1.484 kg (S line) in
Avikalin. Overall lambing of 92.81 and 88.00% were
recorded in R and S line, respectively. The annual
mortality for the year 2021 was 1.45 and 7.46% in R
and S line (Malpura) while, nil and 5.00% in R and S
line (Avikalin), respectively. The disposal rate through
different means (other than mortality) varied from
20.90 (S line) to 28.26% (R line) in Malpura and from
28.28 (R line) to 45.00% (S line) in Avikalin flock. The
overall annual magnitude of disposal of animals from
flock was higherin S line compared to Rline.

Performance of Haemonchus contortus resistant
Avikalin sheep at NTRS, Garsa: A total of 24 Avikalin
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sheep (14- R line; 10- S line) were transferred to
NTRS, Garsa in the month of November 2021. Mean
FEC in Avikalin sheep at NTRS Garsa during the
month of December 2021 was slightly higher in S line
(195.00 epg) as compared to R line (182.14 epg).

PCR-SSCP analysis of IL33 (exon 6): IL33 is a
pleiotropic cytokine mostly produced by non-
immunocompetent cells in the mucosa (mainly
produced by endothelial and epithelial cells) when
activated by parasite induced damage to
gastrointestinal epithelium. It is known to engage
actively in regulating both innate and adaptive immunity.
Some of the mis-sense deleterious mutations of these
genes are considered as candidate genes for host
response to GIN infection in sheep. PCR-SSCP analysis
of exon 6 region of IL33 genes in Malpura R and S sheep
exhibited polymorphismin Rline.

Malpura_R Line

Malpura_S Line

PCR-SSCP patterns in IL33_exon 6 region of Malpura R
and S sheep

Epidemiological investigation of
caseous lymphadenitis and brucellosis
in small ruminants

Institute project: ARC/02/04/20-23

Chandan Prakash, HK Narula, Ashok Kumar, Nirmala Saini,
VK Saxena (up to 31.03.2021), DK Sharma and BN Shringi

A total of 885 sera samples were collected from adult
sheep (646) and goats (239) of either sex from Churu,
Sikar, Hanumangarh and Bikaner district (Rajasthan).
The samples were subjected to Rose Bengal Plate
agglutination Test (RBPT) and smooth LPS based
indirect ELISA for detection of presence of anti-brucella
antibodies. A total of 137 (15.48%) (sheep- 15.17%,

goat- 16.31%) samples were detected positive. Pus
exudates and blood samples (32) were collected from
either sex of the representative population of Sirohi goats
maintained at ICAR-CSWRI, Avikanagar. The samples
were subjected to culture and antibiotic sensitivity test. A
total of 21 (65.62%) samples were detected positive for
Corynebacterium pseudotuberculosis on culture and
phenotypic characterization.

Isolation of C. pseudotuberculosis on potassium

tellurite agar media

On antibiogram study ciprofloxacin, ceftriaxone and
gentamicin were found to be the most effective
antibiotics against C. pseudotuberculosis in-vitro. Most
of the isolates were found resistant to ampicillin,
amikacin and tetracycline.

. Network Project on Veterinary Microbe

GG Sonawane

On the basis of cultural, biochemical characteristics and
sequencing results, a total of 34 bacterial isolates like
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Pasteurella multocida, Pseudomonas aeruginosa,
Staphylococcus sciuri, S. chromogenes (2) Klebsiella
pneumonia (2), Escherichia fergusonii (4), E. coli (4),
Shigella flexneri (4), Corynebacterium faecale, C.
efficiens, C. hansenii, Salmonella enteric, Enterobacter
hormaechei, E. cloacae, Pediococcus acidilactici,
Bacillus albus, Acinetobacter calcoaceticus, A. indicus,
A. baumannii (3), A. variabilis and Lysinibacillus
macroides were identified from diarrhea, septicemia and
pneumonic cases of sheep. Staphylococcus sp were
isolated from 10 milk samples of mastitis affected cows
and buffaloes.

Atotal of 78 bacterial isolates were obtained from faecal
swabs of lambs affected with diarrhea. The Escherichia
species (E. fergusonni, E. marmotae and E. fergusonii)
were found 100% resistant to methicilin, novobiocin,
vancomycin, cloxacillin and penicillin-G. These isolate
were 50-95% resistant to ampicillin, bacitracin,
chlortetracycline, enrofloxacin, erythromycin and
tetracycline. The Enterococcus sp. (E. fecalis, E.
faecium, E. hirae and E. pseudoavium) showed 90-
100% resistance to cefixime, ceftazidime, cloxacillin,
methicillin and penicillin-G and 50-90% resistance to
bacitracin, cefepime, ceftriaxone, kanamycin,
novobiocin and polymixin-B. For Bacillus sp (B.
paramycoides and B. subtilis), 100% resistance was
found for bacitracin, cefepime, ceftriaxone and
penicillin-G and 70-90% resistance for amoxyecillin,
ampicillin, ceftazidime, cloxacillin, methicillin and
polymixin-B. Shigella sp (S. flexneriand S. sonnei) were
100% resistant to amikacin, bacitracin, cloxacillin,
enrofloxacin, novobiocin, penicillin-G and vancomycin.
More than 50% resistance was observed for ampicillin,
chlortetracycline, doxycycline, erythromycin and
polymixin-B. The Staphylococcus sp. (S. simulans and
S. hominis) showed antimicrobial resistance of below
50% for most of the antibiotics used except bacitracin,
methicillin, penicillin-G and streptomycin.
Corynebacterium sp. (C. efficiens, C. hansenii and C.

faecalae) were found sensitive to almost all the
antibiotics except penicillin-G (80%).

The tissue samples from 13 paratuberculosis positive
sheep and nasal swabs from 10 sheep showing
respiratory distress and pneumonia were submitted for
culture, histopathology and isolation to NCVTC, Hisar. A
total of 17 accession numbers were received from
VTCC, Hisar for S. simulans, E. faecium, B. paramycoides,
C. efficience, C. freneyi, E. coli, B. thuringiensis, B. odyssey,
S. lutetiensis, C. kerstersii, K. pneumonia, A. baumannii, S.
hominis, S. aureus, S. sciuri, S. agnetisand B. cereus.

Indian Network of Fisheries and Animal
Antimicrobial Resistance

GG Sonawane

With the aim to generate reliable and nationally
representative surveillance data on antimicrobial
resistance (AMR), a total of 46 milk samples from cattle
and buffaloes 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, S. aureus isolates showed higher
resistance to penicillin (70%) followed by erythromycin
(55%), cefoxitin (45%), oxacillin (30%), enrofloxacin /
tetracycline / methecilin (20% each), trimethoprim plus
sulfamethaxazol (10%) and gentamicin (5%). These
isolates were 100% sensitive to chloramphenicol.

Escherichia coli were isolated from 42 faecal samples
collected from sheep, goat and poultry and confirmed by
uidA gene. On antibiogram, E. coli isolates showed
resistance to ampicillin (60.8%), amikacin / tetracycline
(47.8% each), cefotaxime (34.7%), enrofloxacin
(30.4%), amoxyclav (26.0%), ceftazidime / ceftriaxone
(21.7% each) and trimethoprim plus sulfamethaxazol
(8.6%). These isolates were 100% sensitive to
chloramphenicol, imipenem and nalidixic acid.
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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, SR Sharma, Arvind Soni and PK Mallick

The mean litter size at bithwas 5.9, 6.8, 7.1, 6.4, 5.9 and
4.7 in SC, GG, WG, NZW, BB and Dutch breed,
respectively. The mean litter weight at birth was maximum
(479 g) in GG followed by 420 gin WG, 379gin BB, 374 g
in NZW, 353 g in SC and minimum in Dutch (287 g). The
mean kit weight varied from 57.7 g (NZW) to 74.0 g (GG).
The mean litter size at weaning was 5.6, 6.8, 6.6, 6.4, 5.9
and 4.6 in SC, GG, WG, NZW, BB and Dutch breed,
respectively. The mean weaning weight was maximum
(507 g) in GG followed by 498 gin NZW, 479 g in WG, 469
ginSC, 451 gin BB and minimum (450 g) in Dutch breed.
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Mean body weights at 84 day of age were 1470, 1810, 1866,
1870, 1881 and 1904 g in Dutch, SC, GG, BB, WG and
NZW, respectively. Reproductive performance revealed
heaviest doe weight at service (3.70 kg) and atkindling (3.66
kg) in BB. Conception rate was better in SC and WG
followed by BB and NZW and poor in GG and Dutch breed.
The kindling rate varied from 43.3% in Dutch to 84.0%in SC.
Atotal of 511 rabbits were sold during the year.

Effect of fresh Moringa oleifera leaves feeding on
the reproductive performance of rabbit does: Does
(120) in breeding were equally divided into two groups
and kept in the same shed and fed same concentrate
pellets. The roughage offered to one group was the
conventional hay (cowpea hay + mulberry leaves) and
fresh wilted Moringa oleifera leaves to other group. The
feeding was started from August, 2021 (15 days before
the breeding) and continued up to January, 2022 end
(closing of breeding). Does were exposed for mating in
equal number at any time. Higher kindling rate (70.24%)

White Giant Rabbit at Avikanagar
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was observed in moringa leaves fed does as compared
to those fed conventional roughage (47.06). Litter size at
birth and weaning remained higher in moringa leaves
fed does (5.54 and 5.46, respectively) as compared to
those fed conventional roughage (5.26 and 4.92,
respectively). Daily milk suckled by litter in moringa fed
does was higher (90.5 g) as compared to those fed
conventional roughage (86.3 g).

Effect of feeding different oilseed in complete feed
blocks to rabbits on carcass traits and quality of
meat: Forty adult SC rabbits were divided into three
groups and fed on three complete feed blocks having
75% concentrate and 25% lucerne hay.The concentrate
in control consisted of maize and barley (16% each), de-
oiled groundnut cake (9%), deoiled mustard cake (4%),
wheat bran (20%), rice polish (5%), molasses (3%),
mineral mixture (1.5%) and salt (0.5%). In T1 and T2
feed block containing 27% roasted soybean seed and
linseed were added, respectively as a complete and
partial replacement of de-oiled cakes and cereals
(maize and barley), respectively.

Dry matter intake was similar in all the groups; however,
weight gain was higher (256.3 g) in rabbits fed linseed in
feed blocks as compared to 195.9 and 180.3 g in control
and soya seed fed rabbits, respectively. Nutrient
digestibility and nitrogen balance was better in rabbits
fed linseed in feed block. Carcass composition revealed
similar proximate composition of longissimus thoracis
muscle. Fatty acid analysis of longissimus thoracis
muscle revealed lower proportion (1.41 and 22.0%) of
C14:0 and C16:0 fatty acids and higher (13.36%) that of
C18:3n3 in rabbits fed linseed. SFA was lowered and
PUFAincluding w-3 were increased in rabbits on linseed
feeding. Rabbits fed soybean seed revealed higher
proportion (23.0%) of C18:2n6c¢ in longissimus thoracis
muscle as a result PUFAincluding w-6 was increased.

Development and validation of advance
strategies for augmenting profitable
broiler cuniculture in South Indian states

Institute project: SRRC/04/03/20-25

K Pachaiyappan, AS Rajendiran, P Thirumurugan, SMK
Thirumaran, G Nagarajan, S. Jegaveera Pandian (from
04.10.2021) and G Murali

The mean litter size and litter weight at birth were 7.51
and 0.38 kg in WG and 5.96 and 0.38 kg in SC,

respectively. At weaning, the litter size and litter weight
were 6.66 and 5.64 kginWG and 5.28 and 4.48 kg in SC,
respectively. The kindling was 85.56 and 71.77% in WG
and SC, respectively. The mean weights at 6, 12 and 24
weeks of age were 0.85,1.80 and 2.95 kg in WG and
0.86, 1.83 and 3.30 kg in SC, respectively. The overall
survivability including kit was 81.83 and 86.00% in WG
and SC, respectively. Atotal of 1446 rabbits were sold for
breeding to 79 clients belonging to Tamil Nadu,
Pudducherry and Kerala.

An online survey through google forms was conducted
among the rabbit rearers (297) of Tamil Nadu to assess
their training and information needs on various aspects of
broiler rabbitry. Majority of the respondents belong to the
age group of 26-35 years (39%), graduates (40.9%),
possessed rabbitry as secondary occupation (53%) and
had experience in rabbit farming <2 yr (66.9%). Majority of
the respondents had <50 rabbits (72.6%), supply rabbits
for breeding, meat, by-products etc., (52.4%) and cover
clientele only in the state of Tamil Nadu (90.2%).

Regarding the training needs in breeding aspects, on
the selection part, 45.6% of the respondents desired that
it is highly needed. The figures stood as highly needed
about matting, gestation, kindling and kit management
were 44.6, 40.9, 41.6 and 45.3%, respectively.
Regarding the training needs in the feeding
management, high need for concentrate feeding,
roughage feeding, fodders for rabbit, feed formulation
and water management was expressed by 44.3, 40.2,
40.5, 44.3 and 37.8% of respondents, respectively.
Regarding the production management, 39.9% of the
respondents desired the training on shed, water and
floor management as highly needed. High need was
expressed for light, ventilation and space requirements,
cage management, breeds and body parameters and
climate and whether were 37.5, 38.5, 45.6 and 43.2% of
respondents, respectively. Regarding health
management, 53.7 and 48.3% of the responded desired
high need for the topics infectious diseases and non-
infectious diseases of rabbits, respectively. About
vaccination and deworming 48%, for quarantine
management 41.6% and for post-mortem disease
diagnosis 48.6% of the respondents have desired as
highly needed for training. Overall, infectious diseases
of rabbits (53.7%), post-mortem disease diagnosis
(48.6%), non-infectious diseases (48.3%), selection
(45.6%), new-born kit management (45.3%), mating
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(44.6%) and feed formulation (44.3%) are the much-
needed areas of training as responded by the majority of
rabbit farmers.

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 (from
06.06.2021)

The German Angora (GA) rabbits born during 2021 at
the NTRS, Garsa, attained overall body weight of
647.43, 915.67, 1161.66, 1386.82, 1608.24, 1777.01,
2018.34,2111.46,2245.19 and 2319.24 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 5.30, 4.87 and 274.13 g, respectively. The
average doe weight at service and kindling remained
similar (3.10kg).

The average fibre yield of GA rabbits born during 2021
was 17.37,68.54, 106.75 and 123.24 g at |, II, lll and IV
clip, respectively. The staple length, fibre diameter and
guard hairs in |l clip of the German Angora rabbits born
during 2021 was 6.30cm, 13.20 p and 1.47%,

respectively. The corresponding figures for Ill clip were
6.26cm, 13.24 p and 0.79%, respectively. A total of 197
GArabbit were sold to the farmers of Himachal Pradesh.

Distribution of German Angora Rabbit at NTRS, Garsa
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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, N Shanmugam (up to 01.10.2021), Vinod Kadam
and Sekhar Das (from 01.04.2021)

The project was initiated with the objectives (i) to isolate
textile grade wool fibres from coarse wool and to process
those fibres in blends with natural and synthetic fibres, (ii)
to develop value added products using woven, non-
woven, sliver felting, braiding and quilting techniques and
(iii) to develop thermal insulation panel from composites
from wool blends and optimization studies.

Segregation of wool using card dehairing: The
improvement of quality parameters in term of fibre diameter
and proportion of medullated fibres of different coarse wools
after 3 passage of card dehairing are as follow:

Fibre properties of coarse wool from different breeds

Parameter Malpura Avishaan Patanwadi
wool wool wool
Fibre diameter (u)
Raw wool 52.34 44.35 45.06
After 3 dehairing 37.42 37.65 37.90
Medullation %
Raw wool 82.66 66.89 75.66
After 3“dehairing 65.43 63.88 62.21
Hetro %
Raw wool 2.22 3.89 1.77
After 3“dehairing 455 4.22 277
Hairy%
Raw wool 80.44 63.00 73.89
After 3“dehairing 60.88 59.66 59.44
Carpetgrade fibrerecovery  22.25 32.00 18.00
(%) after 3"dehairing
Proportion of wool (%)
Carpet grade (<40u)
Raw wool 45.54 55.66 55.99
After 3" dehairing 67.11 68.33 66.77
Medullated (40-60 p)
Raw wool 28.99 29.44 24.66
After 3" dehairing 25.44 23.78 26.10
Kempy fibres (>60u)
Raw wool 27.44 14.88 19.33
After 3” dehairing 7.44 7.89 7.1

Fibre quality of Avishaan wool was found better than wool
from other breeds. The segregation of coarsest fibre from
the stock significantly improves the fibre diameter and
proportion of medullated fibres for these wool. The
intervention of dehairing technique for quality
improvement can enhanced the proportion of ideal carpet
wool (<40 p) by more than 20%. Three passage dehairing
enables to segregate the coarsest fibres (>60 p).

After processing the good and clean fibre realization for
Malpura, Avishaan and Patanwadi wool were 22.25,
32.00 and 18.00%, respectively. The cost of processing of
these wools was estimated as Rs. 20 per kg. The total cost
of recovered wool (Rs. 110 per kg) was similar to market
price of carpet grade wool. The process provides us an
opportunity to not only to cater the need of quality carpet
grade wool to carpet yarn industry but also save the
precious foreign exchange. Beside this, the byproducts of
the processing can be utilized for manufacturing of wool
based compost and marketed @ Rs. 20 perkg.

Fibre characteristics of Indian wools : A total of 1000
wool samples collected from different breeds were
evaluated for fibre characteristics. Fibre diameter and
medullation were 18.70u and 0.24% in Bharat Merino
and 21.73p and 1.83% in Gaddi synthetic. The fibre
distribution analysis exhibited that in both the fine wools,
maijority of fibres (>75%) were 10-25 p in fibre diameter.
The fibre diameter variability was higher in Gaddi
synthetic wool (1% fibre with >40 p diameter).
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Comparative fibre diameter in different Indian wools
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In carpet grade wool breeds viz. Magra, Chokla, Avikalin
and Marwari, fibre diameter and medullation were 37.1,
34.6, 36.2 and 36.2u and 48.41, 10.22, 41.08 and
40.41%, respectively. The fibre distribution analysis
showed that in ideal carpet wool viz., Chokla and Magra
having about 70% of fibre in the range of 10-40u. The
fibre diameter variability was higherin Magra wool (4.5%

fibres with >80y diameter) whereas, in Chokla wool no
fibre was found with >80 diameter.

In Avikalin and Marwari wool >80% fibre were in the
range of 10-40u diameter. The fibre diameter variability
was high in both wools (5.3 to 5.8% of fibres with >80 p
diameter).
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Coarse wools from Malpura, Patanwadi and Avishaan
were observed to have fibre diameter and medullation of
40.9 38.3 and 449y and 77.74, 74.82 and 62.24%,
respectively. The fibre distribution analysis exhibited that

these coarse wools were in wide range of fibre diameter
(35-45% of fibres with >40udiameter). The fibre diameter
variability was very high in Malpura and Avishaan wool
(1.1t05.2% of fibres with >100 p diameter).
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Fibre distribution of coarse wool breeds

Eco-friendly floor covering using coarse wool
nonwovens: Malpura coarse wool was scoured and
dyed into red colour while Deccani coarse wool having
inherent black colour was processed on woolen
carding machine with single passage.The
straightened fibers were then converted into red and
black nonwoven carpets using needle punching
technique with average areal density ranging from
240-270 g/m®. The developed nonwoven sheets were
passed through calendaring machine which improved
its consolidation and make it suitable for enduse.

Red and black nonwoven sheets

The mechanical properties of the red and black
nonwovens are as below :

Property Black Red
Tensile strength (N) 68 112
Tensile stress (MPa) 1.06 2.09
Modulus (MPa) 7.34 17.29
Extension (%) 31 31
Areal density (g/m’) 260 242

These carpets can be utilized for wall-to-wall carpeting
in office spaces, exhibitions and outdoor functions etc.
The use of these wool based carpeting is not only the
cost effective alternate to similar commercial synthetic
materials but also enhance the conducive environment
in locations of their end use. Being a natural material
(wool), after worn out/fading the disposal of developed
floor covering is quite easy and can be used in landfills
due to their bio-degradable nature.

Wool based sapling bag: Sapling bags were prepared
using coarse wool woven and nonwoven fabrics. Coarse
wool yarn (2.5 Nm) and its handloom fabric was
manufactured. In case of wool-jute union fabric, jute was
inserted in the weft direction. Coarse wool nonwoven
sheets were manufactured using needle punching
technology. In the experimental design, sapling bags
have been prepared using plastic polyethene (T1),
Malpura wool woven fabric (T2), wool nonwoven fabric
(T3) and wool-jute union woven fabric (T4).

The seed germination and agriculture growth
performance experiment was conducted for 30 days
with watermelon seeds. The plastic sapling bags (T1)
yielded only 12% germination while T2, T3 and T4
showed germination of 48, 41 and 52%, respectively.
The germination of watermelon seeds was found 4 times
higher than plastic sapling bags over a period of 15 days.
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The plant height, leaf number and leaf area found
significantly higher as compared to the plastic bags.

Fabric properties of material use for sapling bags

Fabric
T1 T2 T3 T4

Fabric count

EPI - 20 - 20

PPI - 11 - 15
Diameter (p) - 40.81 36.54 29.89
GSM (g/m2) 78.90 421.00 420.10 556.05
Thickness (mm) 0.106  3.162 3.260 2.692
Weight (g) 3.52 15.45 1497  21.96
Length (cm) 13.0 10.5 10.5 10.5
Width (cm) 16.5 15.5 15.5 15.5

.: o ;P;G R
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Watermelon seed germination in different sapling bags

Growth of watermelon plant in different sapling bag

Sapling bag
™ T2 T3 T4
Plant height (cm) 1.43 3.39 2.82 4.59
Leaf no. 1.21 2.55 1.87 3.41
Leaf area (cm’) 4.95 5.38 6.63 10.43

Green composite using coarse wool: To prepare the
green composite, handmade felt sheet of Chokla and
Malpura wool mix having areal density 443 GSM was
taken as a reinforcing material. Arrowroot starch powder
was used as a biodegradable matrix material andglycerin
as a plasticizer. Arrowroot powder (50g) and glycerin (25
g) were poured into a flask with 1000 ml water and stirred
at 100°C for 20 min. Hand lay-up technique was adopted
to prepare composites samples. A steel mold of
500x500x3 mm’was used for fabricating the composite
sample. For quick and easy removal of the composite
samples, a mold release polyester sheet was put over the

smooth steel plate. The first coat of the formulated starch
solution was applied over a polyester sheet, kept on a
smooth steel plate. The single layer of felt sheet was laid
over the starch resin coated polyester sheet. Again resinis
applied on the top layer and was covered with a polyester
sheet. The composite samples were cured in sunlight for
12 h. Ladies hand bag and shopping bag were prepared
from this green composite sheet.

Hybrid composite using jute and coarse wool
nonwoven: Malpura wool nonwoven with areal density
of 2560GSM and jute nonwoven with areal density of
465GSM were taken as a reinforcing material. Four
types of composite (solo wool, solo jute, wool/jute/wool
and jute/wool/jute) were fabricated in unsaturated
polyester resin matrix using hand layup technique.

. Value-added chemical processing of wool

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

Vinod Kadam, N Shanmugam (up to 01.10.2021), Ajay Kumar,
Sekhar Das (from 01.04.2021) and Abhijeet Das

Improving the functionality of conventional wool
products using nanotechnology: The nanoparticles
were used as mordants for natural dyeing of wool. The
pre-mordanting, meta-mordanting and post-mordanting
with Fe, Cu and Al nanoparticles have been done.
Highest colour strength (K/S) was observed for meta-
mordanting with nanoparticles. The fabric was also dyed
using micro-mordants of same materials (Fe, Aland Cu).
The colour strength was better with micro and nano-
mordants compared to that of the control sample. K/S of
fabrics with use of micro and nano-mordants was
comparable. It infers that nano-mordants can drastically
reduce the quantity of mordant forimprovementin the colour
uptake. This approach can reduce the water pollution,
caused by micro-mordants to a large extent. Phase change
materials (eicosane and tetradecanol) were synthesized
using in-situ polymerization.

Phase change materials microcapsules of eicosane and
tetradecanol
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The average diameter of the eicosane and tetradecanol
microcapsules was 17 and 19 y, respectively. The
microcapsules were then coated onto the fabric with the
help of acrylic binder using pad-dry cure method.

Development of coarse wool bio-
composites

CWDB project
Vinod Kadam and Ajay Kumar

Wool composites were developed from coarse Deccani
wool (Maharashtra and Karnataka) and coarse Malpura
wool (Rajasthan) using hand layup and compression
molding techniques. A state-of-art composite laboratory
has been established which is equipped with
compression molding machine, impact testing, and
sound transmission loss testing. The three point
bending test set-up has been fabricated which works
well on Instron.

Fabric tensile strength, GSM and adhesion between
fibre and matrix play a key role in mechanical strength of
composite material. The Maharashtra Deccani (M)
exhibited the significantly highest tensile strength of
34.42 MPa followed by Karnataka Deccani (K)(28.86
MPa) and Rajasthan Malpura (R) (25.15 MPa). The
least strength was noticed in R might be due to improper
adhesion between fibres and resin which leads to more
void occurrence in the composite sample.

The bending strength behavior of composite samples
was found similar as of tensile strength. The 'M' sample
showed higher bending strength as compared to 'K' and
'R'.'"M"and 'K' shows comparable bending strength. This
may be due to the good adhesion between fibre and
resin, appropriate transfer of stress on composite
sample during test. Among all three composite
nonwoven samples, minimum propagation of cracks
was seen in 'M'. The results can also be linked with
higher tensile strength of 'M'. During the test, breakage
in composite samples occurred because of the
continuously applying force and weakening of
interference between fibre and resin.

The sound transmission loss and noise reduction
coefficient of composite samples are shown below in
table. For accurate measurement, the composite material
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Tensile modulus (Mpa)
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Bending strength (Mpa)
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Composite material

Tensile and bending modulus of composites
was placed at various distancesi.e. 16.5, 20.5, 24.5 and
28.5 inch from the sound source. The distance between
receiver decibel meter and composite sample kept
constant as 5.5 inches. It was noticed that the noise

|

—————

Compression molded samples (A) with fabric design
(B) as wall panels (C) as false ceiling
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reduction coefficient and transmission loss increases
whenever composite sample were placed at different
distance from the sound source. It may be due to the
reduced sound pressure and intensity. The maximum

transmission loss and noise reduction coefficient
was observed in 'M' in comparison of 'K' and 'R". It
might be due to the good interfacial bonding between
fibre and resin.

Transmission loss and noise reduction coefficient of composites

Material Distance from Sound Source
sound source Angle Grinder Juicer Mixer Speaker
(inches)

R NRC R NRC R NRC
R 16.5 13.9 0.798 10.6 0.705 12.0 0.749
20.5 14.9 0.820 11.9 0.746 12.5 0.763
24.5 16.9 0.857 12.9 0.774 13.7 0.793
28.5 15.7 0.836 13.5 0.789 14.8 0.818
M 16.5 20.6 0.907 16.0 0.842 18.0 0.874
20.5 21.1 0.912 16.7 0.854 18.7 0.884
24.5 22.0 0.921 17.5 0.867 19.6 0.895
28.5 22.4 0.924 18.5 0.881 21.4 0.915
K 16.5 14.5 0.812 11.8 0.743 12.8 0.771
20.5 15.0 0.822 12.6 0.766 13.5 0.789
24.5 15.9 0.840 13.8 0.796 14.5 0.812
28.5 18.3 0.878 14.9 0.820 15.5 0.832

Compression molded wool composites showed superior
performance over hand layup composites. The wool
composite manufacturing has been scaled up and
composites were developed as wall panels and false
ceiling. Attractive designs have been added during
manufacturing of the composites at the surface to
improve the aesthetic value.

Engineering of hi-value textiles from
the blends of Wool, Camel, Pashmina
and Angora rabbit Hair

CRP-CSWRI-01/20-23
N Shanmugam (upto01.10.2021), Ajay Kumar and Vinod Kadam

An Off-campus training cum demonstration on
Machine Dwara Ustra (Ount) Ke Bal Kalpan ka
Pradarsan was organised at ICAR-NRCC, Bikaner
during 16 to 20 March, 2021. Total 45 camel calf of four
different breeds viz. Bikaneri, Jaisalmeri, Kacchi and
Mewari were hand and machine sheared.

The overall mean fibre diameter and medullation of
camel calf hairs were 30.38y and 75.66%. The
dehairing technique was used for segregation of
coarse guard hair from fine camel calf fibres. Following

dehairing, mean fibre diameter and medullation was
25.68y and 65.19%, respectively. This quality
improvement make it suitable for development of hi-
value textiles from its blending with fine wool. The
processed camel calf wool (CCW) was blended with
indigenous cross breed Bharat merino(BM) wool (fibre
diameter: 22-24 y) (BM:CCW-70:30) and processed
on semi-worsted spinning system for yarn formation
(linear density of 2/ 40 Nm).

Similarly, dehairing of adult camel hair improved mean
fibre diameter and medullation from 38.85 to 34.67 p
and 60.00 to 51.67%, respectively. The processed
adult camel wool (ACW) was blended with BM wool
(50:50) for quality blanket manufacturing. The physical
properties of the prepared yarn are as below:

Physical properties of camel calf wool blended yarn

Properties Fine yarn Blanket yarn
(BM:CCWwW (BM:ACW
70:30) 50:50)
Linear density (Nm) 19.81+0.21 3.92+0.08
Twist (TPI) 7.65 £0.19 6.09+0.11
Strength (kgf) 27.73+0.81 69.00£3.73
Elongation (%) 12.90+0.66 17.65+£1.01
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To observe the suitability for apparel fabric, the prepared
camel calf wool blended fine yarn was used to prepare a
solo and union fabric using Bharat merino (BM): Angora
(AR) (70:30) yarn of 2/48Nm in both warp and weft
direction on handloom. The prepared fine yarn was
woven to high value apparel fabric on handloom i.e.,
woolen lohies. The natural brown colour of camel wool
on the fabric was so fascinating that the prepared Iohies

Preparation of lohi from camel calf wool blended fine fiber

The lohies were treated with functional finishes viz.
antimoth, anti-static and softener to enhance the
aesthetic value of product.

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 lICT, Srinagar, J&K

DB Shakyawar, SN Chattopadhyay, L Ammayappan, Vinod
Kadam and Ajay Kumar

Extraction of dye from natural sources : The yield of
potential dye from the natural sources (walnut hull,
chinar leaves, pine leaves and cocks comb flower) has
been studied by the hot aqueous extraction protocol.
Dye powder (5 g) was added to distilled water (100 ml),
boiled for 30 min and as filtered using a nylon mesh. The
dye liquor was further heated to remove water
molecules and the final residual solid mass was

weighed. The dye yield ranged from 35-38, 10-11, 29-30
and 24-26% with walnut hull, chinar leaves, pine leaves
and cocks comb flower, respectively.

Phytochemical analysis : Being a hilly region, all natural
sources have saponin (a plant based natural surfactant so
that all dye can be easily dissolved in water and preferred
for water based aqueous extraction process). Walnut hull,
chinar leaves and pine leaves have anthraquinone /
flavonoid component so that they can be mordanted with
different metallic mordants. Among them, cocks comb
flowers has glycoside ring and carbohydrate component
sothattheir colour yield may be lesserthan others.

Phytochemicals in natural sources

Chemical Walnut  Chinar Pine Cocks

hull leaves  leaves comb

flower
Saponin + + + +
Flavonoid - - + +
Glycoside - - - +
Carbohydrate - - +
Tannin - - + -
Terpenoid - - -
Anthraquninoe + + - -

Colouration of woolen fabric using natural dyes :
Woven wool fabric made from the Bharat Merino sheep was
prepared and was scoured using 2.0% Ultravon JU
(nonionic detergent) at 60°C for 30 min, followed by drying at
ambient temperature. The dyeing of extracted natural
colourants with scoured wool fabric was carried in two
different protocols i.e. P1: open bath at moderate
temperature (dyed at 70°C with and without pre-mordanted
with 5% potash alum at 60°C / 30 min/ 1:30 MLR) and P2:
closed bath at high temperature (dyed at 98°C) for one h.
The fabrics were then washed and dried in air.

Evaluation of dyed fabric : The dyed fabrics were

evaluated for colour strength and light fastness. It was

Colour yield and light fastness of woolen fabric dyed
with natural colourants

Dye KI/S value Light
source P-1 P-2 fastness
(o3 M (o3 (o M
Walnut hull 768 9.92 13.9 4 4-5
Chinar leaves 1.01 1.52 7.79 2 2-3
Pine leaves 1.12 1.82 4.24 3 3-4

Cocks comb flower 2.03 2.23 3.69 1-2 1-2

C- Control; M- Mordanted
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found that these natural dye sources can produce good
colour yield with moderate light fastness. Walnut hull dyed
wool fabric showed highest color strength with high amount
of darkness. Among all dye sources, cocks comb flower
yielded very less colour. It was inferred that the colour value
of the four colourants on the woolen fabric is higher at high
temperature dyeing condition and it can also be improved
with improved mordanting. Moderate temperature dyeing
did not yield desirable colour yield may be due to poor
migration and bonding of colorants with wool fibre.

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, AYadav, M Kunduand S. Saha

An experiment on capsicum crop was conducted at
ICAR-CSWRI. The three different varieties of
capsicum were obtained from ICAR-NINFET. There
were five treatments viz. control, jute mulch, wool
mulch, plastic mulch and rice straw mulch. The

experiment was performed both in open air and under
polyhouse. The plots were distributed as per
randomized block design. Overall yield from the plots
crossed 125 kg which is quite significant in the context of
environment conditions in the Rajasthan.

Carcass evaluation, development and
quality evaluation of value added
sheep, goat and rabbit produce

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

Arvind Soni, R.S. Bhatt, Srobana Sarkar and Arpita Mohpatra
(upto24.09.2021)

Effects of antioxidant rich feeds in ewe's diet on
carcass traits and meat quality of their lambs : The
effects of inclusion of Azolla pinnata (T1) and selenium
enriched yeast (T2) in diet of ewes on carcass traits
and meat quality of lambs were evaluated. All the
carcass traits like body length, heart girth, paunch girth
and carcass length remained similar except carcass
depth. Significantly 30% higher ABTS activity of fresh
meat was observed in T2 lambs as compared to other
groups. Total meat pigment was significantly higher in
meatof T1 and T2 lambs as compared to control.

150 A
[ Control 122.54 122.53
o 106.57
100 - T2
50 o
soq 2651 3408
0 .

ABTS Total meat pigment

ABST activity (% inhibition) and total meat pigment (ppm) in
meat of lambs from ewes fed antioxidant rich diet

After 45 min and 24 h of slaughter the lightness (L) and
yellowness (b) values were significantly lower in meat of
T2 lambs than control. The lipid stability potential and
total plate count of meat increased significantly with
storage time, although the value was significantly lower
in meat of Tl and T2lambs than control.

134

\ICAR-CSWRI, Avikanagar




/ Annual Report 2021

2.0 -
2 15 —o—c
3 —0— T
K] -l
2 10 A
C
o
©
S
E’ 0.5 A

———"
00 T T T
0d 7d 14 d 21d
TBA values in meat of lambs from ewes fed antioxidant
rich diet
4.5 ~
-—— C
40 - =0 T-I
(T[]

o
2 35 1
=
D
ke}

3.0 @

25 T T T

0d 7d 14 d 21d

Total plate count in meat of lambs from ewes fed
antioxidant rich diet

Effect of different feeding regimes on carcass
characteristics, meat and product quality of adult
rabbits: Weaner rabbits were divided into three groups
and offered CFB containing soybean or linseed in
treatment groups. Carcass length, width and depth was
significantly higher in control group as compared to
treated groups. The average fat % in carcass and redness
value of fresh meat after 24h of slaughter were
significantly higher in linseed CFB fed group. The lipid
oxidation of fresh meat did not differ significantly while
antioxidant activity was significantly higher in soybean
and linseed CFB fed groups. Lipid oxidation and microbial
counts in rabbit meat nuggets were not significantly
affected but lipid oxidation values were higher for linseed
CFB fed group during refrigerated storage up to 20 days.
Fresh meat quality of rabbits maintained on different
feeding regimes

Parameter Control Soybean Linseed
CFB CFB CFB
TBARS (ppm 0.24 0.30 0.35
malonaldehyde)
ABTS(% inhibition) 11.20° 34.17° 26.05°
DPPH (% inhibition) 10.78 12.21 12.01
Haematin (ppm) 21.11° 19.35° 11.98"
Haem iron (ppm) 1.86° 1.71° 1.06"

Means with different superscripts differs significantly (P<0.05)

Quality evaluation of rabbit meat nuggets under
refrigeration (4+1°C)

Parameter Control Soybean Linseed
CFB CFB CFB
TBARS (mg malonaldehyde/kg)
0 Day 0.36 0.31 0.36
20 Day 0.67 0.55 1.99
Total plate count (log,, cfu/g)
0 Day 2.58 243 2.45
20 Day 4.32 4.22 4.21
Pshychrophillic count (log10 cfu/g)
0 Day ND ND ND
20 Day 2.35 2.09 2.01

Effect of hedge lucerne, clitoria and lucerne total
mixed ration (TMR) on carcass characteristics and
meat quality of Malpura lambs : Finisher Malpura
male lambs were divided into three groups and offered
hedge lucerne, clitoria and lucerne incorporatedTMR,
respectively. The pre-slaughter measurements
indicated that body length, heart girth, paunch girth were
comparable among the groups. Pre-slaughter weights
were 25.40, 28.45 and 28.45 kg for lambs fed with hedge
lucerne, clitoria and lucerne incorporated TMR,
respectively. Dressing yields on pre-slaughter weight
basis were comparable among the groups. The average
lean, fat and bone % were comparable among groups.
The colour attributes were not significantly affected after
45 min and 24 h of slaughter. The cooking loss was
significantly higher in clitoria fed TMR group.

Bioactive potential of sheep blood plasma protein
hydrolysates and its utilization in functional mutton
sausage : The enzymatic hydrolysis of sheep plasma
proteins was carried out using trypsin and chymotrypsin
proteases at pH 8 and 37°C. Asignificant decrease in pH
value was observed with the progress of hydrolysis time
in trypsin enzyme from 0 to 6 h. The DH value was
measured highest for Gl digestion from 0 to 6 h across all
enzymes used. Among enzymes, the highest ABTS
radical scavenging activity was observed for Gl digested
plasma samples, whereas the lowest was for
chymotrypsin hydrolyzed samples. The DPPH activity
increased significantly with the extended hydrolysis time
up to 4 h for trypsin and GI digested plasma protein;
whereas, for chymotrypsin-treated plasma, it increased
significantly up to 6 h. Furthermore, FRAP activity was
measured highest for Gl digested hydrolysates than
other enzyme hydrolysates. The antibacterial activities
of all hydrolysate samples were tested against Gram-
positive (B. cereus and S. aureus) and Gram-negative
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(E. coli and S. enterica) bacteria. Gl digested exhibited
higher antimicrobial activity than trypsin and
chymotrypsin-treated hydrolysates against selected
bacteria. Moderate antibacterial activity was observed in
all hydrolysates samples from 2 to 6 h of hydrolysis
against B. cereus; however, strong antibacterial activity
was observed in hydrolysates sample against E. coli, S.
aureus and S. enterica. The strong antifungal activity
was observed against A. fumigatus in 6 h plasma
hydrolysates of trypsin and Gl digestion. However, Gl
digested at 4 h and chymotrypsin treated at 6 h showed
moderate antifungal activity.

Selected levels Control (0%), T, (5%), T, (7.5%), and T,
(10%) of plasma protein hydrolysates were incorporated
into the mutton sausage. The instrumental colour profile

(L*, b*) values did not differ significantly among different
groups throughout the storage period. ABTS inhibition
(%) and DPPH inhibition (%) were significantly higher in
T, than other treatments and control throughout storage
study. The incorporation of plasma protein hydrolysate
resulted in decrease of total plate count of treated
groups than control during the entire storage period.

Carcass characteristics and meat quality of
Malpura, Avishaan and Patanwadi culled ewes
under intensive feeding : The carcass traits were
comparable among the breeds except higher carcass
length in Patanwadi ewes. The colour attributed
indicated that both redness and yellowness value in
fresh meat was significantly higher in Patanwadi ewes.
The firmness value of the meat was significantly lowerin
Malpura ewes.

Quality evaluation of fresh meat from culled ewes

Parameter 45 min after slaughter 24 h after slaughter
Malpura Avishaan Patanwadi Malpura Avishaan Patanwadi

Lightness 32.27 34.25 34.31 39.28" 42.69° 40.53*
Redness (a) 10.46° 9.89° 12.44° 11.24 11.07 12.43
Yellowness (b) 7.32° 7.78° 9.31° 11.56 12.87 11.63
Chroma 12.70° 12.59° 15.66° 16.13 16.99 17.07
Hue 34.66 38.02 36.93 45.89° 49.36° 42.94°
pH 6.39 6.32 6.31 5.43 5.56 5.48
Cooking loss (%) - - - 22.79 23.93 23.85
Firmness (N) - - - 39.60° 41.75® 46.45°

Means with different superscripts differs significantly (P<0.05)
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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, SC Sharma and RL Meena

The institute has adopted 24 villages for demonstration
and transfer of technologies at the farmer's door. During
the year a total of 8900 sheep (Malpura- 4400 and Kheri
crosses- 4500) from 71 flocks in three clusters (Bhipur,
Malpura and Chawandiya) were covered.

Breeding and genetic improvement : The overall
average body weight of Kheri lambs in field flocks at
birth, 3, 6 and 12 month of age were 3.37, 15.33, 25.96
and 34.70 kg in male and 3.12, 14.18, 21.87 and 28.20
kg in female, respectively. The average first six monthly
GFY in the field flock was 545.0 g/lamb. Average price of
lamb (3 month) sold by farmers was Rs. 4450.00.

Demonstration of reproductive techniques : Atotal of
14 ewes in two flocks of Bachhera village were
synchronized for estrus using intra-vaginal sponges.
Fixed time Al was done in all 14 Kheri ewes using liquid

chilled semen of Patanwadi ram twice a day at 12 hour
interval. The lambing with Al was 50.0%. Farmers were
also made aware about the better reproductive
management of the animals and preventive and control
strategies for abortion stormin ewes.

Health measures : The annual morbidity and mortality
in adopted flocks were 35.73% and 7.42%, respectively.
During the year, a total of 4500, 2500 and 3000 sheep
were vaccinated against ET, PPR and Sheep pox,
respectively. Besides, 12440 anthelmintic doses were
used to manage Gl parasites while 2300 sheep were
given foot bath. Need based health camps (11) were
organized in different villages. In these camps a total of
1252 animals belonging to 426 farmers were treated for
different ailments like pneumonia, submandibular
oedema, enteritis, pyrexia, wounds, mineral deficiency,
infertility, mastitis, lameness, ecthyma, indigestion.

Participatory agricultural development : A total of
2815 visitors got benefited from the displays of
technology exhibitions (7) at different locations in the
country. A total of 743 beneficiaries (agriculture
supervisors, farmers and students) from 14 agencies
visited the institute and acquired recent information on
various aspects of the sheep, goat and rabbit production

4 - : 2 \
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Activities under Mera Gaon Mera Gaurav scheme
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and wool utilization. The other events organized were 12
trainings programmes on different aspects of sheep,
goat and rabbit rearing (316 participants, 251 men and
65 women), 14 kishan gosthis (1065 farmers), one
workshop for KVKs (180 participants), World water day
(60 farmers), World soil day (50 farmers) and ram and
buck competition (100 farmers).

Mera Gaon Mera Gaurav: A total of 45 villages (5
districts) were covered by seven groups of scientists
(37). A total of 3174 farmers were benefited through
visits (11), interface meetings/goshties (14), trainings
(7), demonstrations (9), mobile based advisory (2),
literature support (2) and awareness campaign (4). In
addition, 82 farmers were provided 7 quintal improved
seed for 120 ha area, while 90 farmers benefited through
inter-institutional linkage with 2 agencies.

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, BS
Sahu (upto 30.12.2021) and RL Bairwa (up to 30.12.2021)

For livelihood security, economic empowerment and
income enhancement of farmers, the technologies were
demonstrated to farmers in adopted villages (Arnia,
Bassi, Chosla, Denchwas, Soda and Garjeda villages,
Tonk) through community based modules and benefited
atotal of 1265 farmer families.

In livestock based modules, 11 breeding rams (Malpura,
Patanwadi and Avishaan) were distributed to farmers for
genetic improvement of their flocks. To strengthen the
livelihood of economically backward and landless cattle
farmers, 9 Malpura sheep were provided to two cattle
farmer. Estrus synchronization and artificial
insemination was performed in 60 problematic sheep (4
flocks). In addition 284 buffaloes (213 farmers) were
inseminated with elite bull semen. For proper utilization
of feed by sheep, 30 feeding trough were provided to 25
sheep farmers. Mineral mixture and salt licks were
provided to 39 farmers. Animal health camps (6) were
organized and treated 2944 animals belonging to 399

farmers. PPR vaccination (2650 doses) was done in
sheep and goats (48 farmers).

F, Progeny of
Patanwadi ram

Livestock based activities under Farmer FIRST
Programme

In crop based module, improved variety of moong (Virat)
was introduced for Zaid season in 6.25 ha area belonging
to 25 farmers. Local varietal replacement was done for
sesame, urad, moong and mustard through improved
verities RT-346; RT-351, Pratap urad-1, IPM 02-03 and
DRMR-1165-40; DRMRIJ-31 (Giriraj) in 12.5, 5.0, 15.0
and 57.5 ha area of 25, 20, 61 and 230 farmers,
respectively. At the same time, bio-fortified varieties of
wheat such as DBW-187, DBW-222 and DBW-303 were
made available for sowing in 8.0 ha area of 30 farmers. For
the purpose of seed production, 11 progressive farmers
were given black wheat seed for sowingin 5.0 ha.

In horticulture based module, saplings (5000) of Thai
apple ber, Karonda local selection, Papaya Red lady-
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Agriculture based activities under Farmer FIRST Programme

786 and Kagzi lemon were provided for 1.0, 0.25, 1.0
and 2.5 ha area, respectively and benefitted 95
farmers. In NRM module, to promote organic
farming, 12 earthworm compost bed were provided.
For the proper use of land, under “Har Med Per Ped”
program, saplings of Drumstick (200) were made
available to 15 farmers.

Awareness was created about recent development
in agriculture and animal husbandry through
exposure visits (91 farmers), nine scientist-farmer's
interaction meetings / ratri chaupals and exhibitions
(713 farmers) and training on integrated farming
system (25 farmers).
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NETWORK PROJECT ON
SHEEP IMPROVEMENT

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

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

Cooperating Units under NWPSI

Location Breed
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 31.12.2021) : The
total flock strength of sheep on closing of year 2021 was
551 for Marwari, 586 for Muzaffarnagari, 436 for
Deccani and 448 for Nellore farm unit. The population of
adult male and female is as under:

Breed Adult male  Adult female Overall
Marwari 147 404 551
Muzaffarnagari 145 441 586
Deccani 162 274 436
Nellore 116 332 448
Total 570 1451 2021

Sheep covered by field units (as on 31.12.2021) : A
total of 170 sheep breeders having 14365 sheep
including 9400 breedable ewes were covered for
performance recording and improvementin Madras Red
and Magra field units.

Details Madras Red Magra Total
No. of sheep breeders 101 69 170

No. of sheep registered 7290 7075 14365
No. of breedable ewes 4978 4422 9400
No. of Animal identification 974 2250 3224
No. of performance recording 5884 1536 7420

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

Breed Mean body weight (kg) Lambing Annual

Birth 3M 6M 122 M (%) GFY (g)
Farm units
Marwari 2.89+0.03 16.60+0.18  22.46+0.27  31.04%0.52 86.68 1262.95+17.93
Muzaffarnagari 3.85+0.03 16.75+0.35 25.40+0.58 36.80+0.52 88.20 850.50+15.50
Deccani 3.24+0.01 14.30+£0.12  24.20+0.27  28.90%0.32 90.10 951.30£7.50
Nellore 2.80+0.02 12.87+0.18  21.96+0.25 28.20+0.29 88.50 NA
Field units
Madras Red 2.62+0.03 9.09+0.06 14.15£0.06  19.56%0.14 76.04 NA
Magra 2.92+0.05 14.30£0.05 21.72+0.07 26.50+0.11 69.06 NA

NA- Not available
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Sale / distribution of superior germplasm: During the Sale / distribution of superior germplasm
year 2021, a total of 425 males and 142 females sheep
. .. Breed Male Female Total
of different breeds were sold for genetic improvement of
, Hogget Adult Hogget Adult

farmer's flock.
Marwari 27 61 18 5 111
Muzaffarnagari 0 61 0 69 130
Deccani 32 39 50 0 121
Nellore 0 58 0 0 58
Madras Red 0 92 0 0 92
Magra 0 55 0 0 55
Total 59 366 68 74 567
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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
differentbreeds as on 31.12.2021 was as follows:

Unit Male Femal Total Breedable ewes
Mandya 124 378 502 317
Mecheri 172 451 623 358
Sonadi 71 256 327 177
Malpura 188 430 618 322

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:

Unit No. of rams Breedable
Distributed/ Sold Total ewes
Redistributed covered
Mandya 52 108 160 2249
Mecheri 33 93 126 2466
Sonadi 63 03 66 1527
Malpura 10 61 71 2363
Total 158 265 423 8605

Health care and other inputs to the registered
farmers' flocks: In addition to the free distribution of
genetically improved breeding rams of the respective
breeds, the registered flocks were provided vaccination
against enterotoxaemia, peste des petits ruminants, foot
and mouth disease, sheep pox, blue tongue along with
deworming, dipping and need based treatment. Other
essential consumable items of daily use in flock were
also provided.

Performance of sheep breeds : The average body
weights at different stages, lambing rate and annual
GFY obtained in farm and field units are as under:
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Performance of sheep breeds (MeantS.E.)

Breed Flock Mean body weight (kg) % Lambing Annual
Birth 3M 6M 12m  (Av. basis) GFY (g)
Mandya Farm 2.24+0.02 11.35+0.08 16.38+0.10 22.63+0.16 96.21 592.45
Field 2.17+0.01 10.98+0.03 15.91+0.04 21.68+0.05 94.10 524.35
Mecheri Farm 2.60+0.02 13.56+0.02  16.30+0.04 NA 81.00 NA
Field 2.52+0.03 11.75+£0.03  14.46+0.04 NA 88.00 NA
Sonadi Farm 2.82+0.04 14.78+£0.41  21.10+£0.87 24.20+2.04 91.76 678.25
Field 2.58+0.01 10.00+0.06  13.93+0.12 21.67+0.48 72.07 NA
Malpura Farm 3.36+0.03 16.82+0.18  24.14+0.23  29.29+0.43 84.14 1301.00
Field 3.38+0.01 14.01£0.06  19.22+0.16 NA 89.58 1124.00

NA- Not available
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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 and IRC.
It also maintain database on publications, technologies
developed, consultancies, projects undertaken in the
past and on-going projects and linkages with line
departments.

. Quinquennial Review Team (QRT) Meeting

A meeting was held under the chairmanship of Prof. P.K.
Uppal, Chairman, QRT (2016-21) at ICAR-CSWRI,
Avikanagar on 11-12 Oct, 2021. QRT Chairman
emphasized that everyone in the institute should be well
aware about vision, mandate and objectives of institute,
assess research outcome in both qualitative and
quantitative forms, consider input — output ratio and cost
economics of a technology at farmer's level.Director,
ICAR-CSWRI, Avikanagar briefly introduced about the
institute, its mandate, research programmes and
achievements, infrastructure developed, human
resource development, linkages and major initiative
undertaken during 2016-21 at theinstitute. Member
Secretary, QRT presented Action Taken Report on the
recommendations of previous QRT (2011-16).The QRT
team visited the institute farm for on spot appraisal of
sheep, goat and rabbit sectors, waste utilization and
organic manure production unit, all the laboratories,
wool processing plant, feed technology unit and
agricultural farm. Further, the team also visited in field
areas to assess the impact of extension activities
undertaken by the institute in field flocks. During the visit,
discussions were held with scientists about their
research achievements and with farmers about sheep
rearing practices, role of sheep rearing in their socio-
economic status and livelihood.

Chairman, QRT expressed that institute is continuously
progressing and suggested that to maintain the pace of

development, it is essential for staff to remain vigilant
about whatis required for tomorrow and to whom.

QRT meeting at ICAR-CSWRI, Avikanagar

. Institute Research Committee (IRC) Meeting

Annual Institute Research Committee (IRC) meeting
was held on 22-23 April 2021 under the Chairmanship of
Dr Arun Kumar, Director, ICAR-CSWRI, Avikanagar.
Director extended a warm welcome to Dr V. Bhasin,
Principal Scientist, Animal Science Division, ICAR, New
Delhi, and all the members of PMC and participants of
IRC. This year also in accordance with guidelines for
Covid-19, the pattern of conducting IRC has been kept in
semi-physical mode. In order to maintain social
distancing, only programme wise limited numbers of
scientists from main institute were invited to attend the
respective sessions as per the schedule. The scientists
from all the three regional stations were invited to join on
Webinar. Further, all the scientist of institute were provided
meeting link to attend and interact during the presentation.

In his opening remarks, he emphasized that institution
has major role in increasing the mutton production by
providing superior germplasm at field level and vis-a-vis
through genetic improvement of sheep flocks reared by
farmers. He stressed that over the years due to change
in climate, management practices, genotypes and
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Dr Arvind Sori (LPT-CSWR

A . Raiani Paul |

IRC meeting at ICAR-CSWRI, Avikanagar

production potential of animals, there is also a need to
conduct basic research on important sheep breeds
towards generation of information on general traits like
blood bio-chemicals, morphometry, production traits
(mutton, milk, wool), wool characteristics, carcass
characteristics and health status etc. In order to assess
the fulfillment of nutritional requirement of animals
through general practices, he asked scientists from
nutrition division to restart feed lot experiments as
regular feature. He also stressed upon the need to
explore the concentrate feeding in the form of pellets to
sheep of all ages for efficient use of nutrients and for
reduction in the incidences of pneumonia. The
generation of information on body measurements
should be included as regular activity in breeding
projects. He suggested scientist from NTRS, Garsa and
SRRC, Mannavanur to conduct survey on Gaddi and
Ramnad White sheep, respectively. He suggested that a
green fodder area under drip irrigation system should be
developed at each livestock sector to meet out the

sector's requirement for green fodder by perineal lucern
and trees.He urged all the scientists to prepare success
stories particularly on outcome of different schemes like
Farmer-First, MGMG, TSP, SCSP etc to visualize the
institute at national level. He also 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 papers in high NAAS
rating orimpact factor journals.

Dr. V. Bhasin stressed that all the Pls should keep in
mind about involvement of scientists from other related
disciplines while formulating or revising the project and
component-wise contribution should be an integral part of
the project. Further, in order to ascertain that how best we
can use precious genotype, a mechanism of continuous
reassessment on what is happening in the field, what are
the requirements of stakeholders, level of intermixing of
breeds in the field need to be addressed. Finally, he
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stressed that on completion of project, expected output
(research findings in terms of recommendations) and
outcome (economic gain or impact of recommendations
at field level) should be clearly mentioned. The progress
of the research projects was presented by Pl of the
projects and discussed.

The Half yearly IRC 2021 meeting was held on 25-26
August, 2021 under the Chairmanship of Dr Arun
Kumar, Director, ICAR-CSWRI, Avikanagar. The
meeting was held in semi-physical mode. Director
welcomed all the members of PMC and Scientists of the
institute and regional centers. He urged all the scientists
to complete the targeted activities in time-frame with
increased number of publications. Further he assured to
extend the facilities at maximum to accomplish the
research activities. He suggested all the scientists that
formalities for purchase of equipment listed in submitted
SFC (2021-26) and ear-marked for 2021-22 should be
completed at the earliest so, their purchase can be made
as soon as possible after communication from Council.
He emphasized that Pls of livestock sectors should
maintain the number of animals as per requirement and
mandate of the project. He appreciated efforts made by
Division of Nutrition in providing pelleted feed for
lambs/kid to institute's animals and urged to intensify
efforts for strengthening of the same for all classes of
animals in order to avoid the wastage. He informed all
the scientists that Council is regularly asking for
documentation of success stories related to the Institute,
thus all concerned should compile the success stories and
submit regularly to PME Cell for further communication to
Council. The stories related to those farmers who up-lift
their status from Zero to Hero by adopting CSWRI
technologies should be given priority. Dr C.P. Swarnkar,

Scientist (SG), I/C PME Cell urged Pls 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-2020.

Institute Management Committee (IMC)
meeting

Institute Management Committee meetings were held
on 20" March and 22™ October 2021 at ICAR-CSWRI,
Avikanagar and NTRS (ICAR-CSWRI), Garsa,
respectively under chairmanship of Dr. Arun Kumar,
Director, ICAR-CSWRI, Avikanagar. He briefed the
members about the ongoing research and
developmental activities in the institute. The action
taken report on recommendations of last IMC meeting
was presented by Sh. Suresh Kumar, CAO and Member
Secretary. ATR of previous meeting was approved and
new agenda items like allocated budget for purchase of
vehicle, repair/renovation of old buildings / sectors and
roads, permission for medical treatment from
recognized hospitals empaneled under CGHS, Jaipuir,
purchase of equipment, furniture / fixtures, repair and
AMC of equipment and purchase of capital items under
TSP and SCSP were discussed in the meeting.

Monitoring and Evaluation of Research
Projects

During the period, 23 institute projects, 10 ICAR funded
projects (AICRP, NWPSI, MSSP, Network) and 6
externally funded projects (DST, CWDB) were
monitored and evaluated. The list of institute and
externally funded projects is given below:
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IMC meeting at NTRS, Garsa
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Ongoing Research Projects at ICAR-CSWRI, Avikanagar

A. Institute projects

Programme 1: Genetic improvement of native sheep for mutton, wool and milk production

Genetic evaluation and propagation of prolific Avishaan sheep

Geneticimprovement and development of Patanwadi as dairy sheep

Geneticimprovement of Chokla sheep for carpet wool production

Genetic evaluation and improvement of Synthetic sheep under sub-temperate climatic condition for fine wool production
Performance improvement of Bharat Merino sheep through selective breeding

Geneticimprovement of Avikalin sheep through selective breeding

Programme 2: Enhancing productivity of sheep by nutrition and reproduction

Augmenting mutton production and its value addition through rumen manipulation and economic feed formulation
Nutritional and immunomodulatory potential of selected herbs of arid climate as feed additives in sheep

Managing natural resources and soil health through agronomic approaches for sustainable fodder production for sheep
Identifying novel physiological and biotechnological interventions to improve reproductive efficiency of sheep

Indexing climatic stress and development of climate resilient shelter system for commercial sheep farming

Evaluation and validation of bioactive potential of sheep milk

Induction of cyclicity through melatonin intervention in sheep

Programme 3: Disease surveillance, health care and disease diagnostic tools

Assessment of changing epidemiology and management of economically important sheep and goat diseases

Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus

Epidemiological investigation of caseous lymphadenitis and brucellosis in small ruminants

Programme 4: 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

Development and validation of advance strategies for augmenting profitable broiler cuniculture in South Indian states
Genetic improvement of German Angora rabbit under sub-temperate climatic condition for wool production
Programme 5: Post-harvesttechnology for sheep, goat and rabbit produce

Development of home textiles and composites using indigenous wool and its blends

Value —added chemical processing of wool

Development and quality evaluation of value added sheep, goat and rabbit produce

Programme 6: Transfer of technology and skill development

Improvement in productivity of sheep and rabbit through technological testing, transfer and adoption under field
conditions

B. ICAR funded projects

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)

Genetic improvement 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)

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)
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C. Externally Funded projects

1 Enhancing food and water security in arid region through improved understanding of quantity, quality and management
ofblue, green and grey water (DST project)

2 Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated fatty acids in sheep (DST-
SERB project)

3 Engineering of high value textiles from the blends of wool, Camel, Pashmina and Angora rabbit hair (Inter-institutional)

Development of coarse wool based composites (CWDB project)

Utilization of locally available natural resources for natural dyeing of silk and woollen yarn along with Pashmina fabric

(Inter-institutional)

6 Study of soil-hydrothermal environment under natural vs synthetic mulch (Inter-institutional)

. Memorandum of Understanding (MoU)

Institute has developed MoU with universities and
institutions 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. This year a total of five MoU were signed. The
list of universities and institutions entered into MoU with
the institute is given below:

S.No. Name of the Institution/ Organization with whom MoU signed Date of signing
1. Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan 13.12.2013
2. Maharashtra Animal and Fishery Sciences University, Nagpur, Maharashtra 21.02.2014
3. Chhattisgarh Kamdhenu Vishwavidhalaya, Durg, Chhattisgarh 03.08.2015
4. Uttar Pradesh Textile Technology Institute, Kanpur, UP 22.08.2015
5. Indian Institute of Carpet Technology, Bhadohi, UP 29.09.2015
6. Banda University of Agriculture and Technology, Banda UP 28.01.2016
7. San Higginbottom Institute of Agriculture Tech and Sci., Allahabad, UP 16.02.2016
8. Bihar Animal Sciences University, Patna, Bihar 14.02.2019
9. GLA, Mathura, UP 16.04.2019
10. CCS HaryanaAgriculture University, Hisar, Haryana 03.12.2019
11. Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019
12. Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan 16.07.2020
13. Mother Teresa Women'’s University, Attuvampatti, Kodaikanal, Tamil Nadu 19.09.2020
14. ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 21.11.2020
15. ICAR-National Research Centre on Camel, Bikaner, Rajasthan 19.01.2021
16. ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal

ICAR-National Research Centre on Camel, Bikaner, Rajasthan 28.03.2021
17. ICAR-Indian Institute of Pulses Research, Kanpur, Uttar Pradesh 04.04.2021
18. Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, Uttarakhand 02.08.2021
19. Swami Keshwanand Rajasthan Agricultural University, Bikaner, Rajasthan 30.09.2021

. Consultancy Services

Institute provided consultancies to entrepreneurs,
farmers, industries, start-ups, artisan and government
organizations, research and academic institutions in

areas of sheep production, health, wool, meat and milk
utilization, sheep manure and waste wool organic
production. An amount of Rs.0.50 lakh was received in
the current financial year against total consultancy of
Rs. 1.20lakh.
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Students undertaking research work at

the Institute

research work. Like-wise, a total of 6 students are
pursuing their Ph.D. (4) and M.V.Sc.(2) research work at

ICAR-CSWRI, Avikanagar as detailed below:

During the year a total of 11 students from four
universities completed their Ph.D. (5) andM.V.Sc. (6)
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Name of student

Govind Dhakad
Garima Choudhary
Ninu Poonia

Yogita Singh

Sonu Chaudhary
Nikhil Pal Bajia
Ajay Saini

Ishani

Amit

Shafiullah Stanikzai
Upkar Chaudhary
Abhishek Joshi
Satendra Kumar Yadav
Sarita Kumari

U.S. Suradkar
Rahul Meena
Indubala Meena

Degree

Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
M.V.Sc.
M.V.Sc.
M.V.Sc.
M.V.Sc.
M.V.Sc.
M.V.Sc.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
M.V.Sc.
M.V.Sc.

University

RAJUVAS, Bikaner
RAJUVAS, Bikaner
CCS HAU, Hilsar
MPUAT, Udaipur

University of Rajasthan, Jaipur

RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner
RAJUVAS, Bikaner

Co-guide

Dr PK Mallick

Dr HK Narula

Dr Vinod Kadam
Dr Vinod Kadam
Dr RK Paul

Dr Nirmala Saini
Dr Ashish Chopra
Dr Ashish Chopra
Dr Ashok Kumar
Dr Ashok Kumar
Dr CP Swarnkar
Dr Nirmala Saini
Dr Ashok Kumar
Arvind Soni
Arvind Soni

Dr CP Swarnkar
Arvind Soni

Status

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Pursuing
Pursuing
Pursuing
Pursuing
Pursuing
Pursuing
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT (ITMU)

Patents ensure property rights (legal title) for the
invention for which patent have been granted, which
may be extremely valuable to an individual or an
institution. The patents are being filed through ITMU
(Intellectual Property Management and Technology

Transfer/ Commercialization Unit). All action pertains to
the filing of IPR applications, their follow up under the
law including maintenance of IPR and further
management of IP are being undertaken by ITMU of
ICAR-CSWRI, Avikanagar.

Institute Technology Management Committee

Dr Raghvendar Singh, Head, Division of AP&B, ICAR-CSWRI, Avikanagar

DrRS Bhatt, I/C Head, Division of AN, ICAR-CSWRI, Avikanagar

Dr SS Misra, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar
DrLR Gurjar, I/CTOT & 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)

Method for lustre evaluation

Woven cotton cloth covered
coarse wool needle
punched ecofriendly quilt
comforter for cold weather

Sound transmission loss

Recombinant kisspeptin
protein and method of

Nanoparticle based sperm
membrane stabilizer for

Inventors

Ajay Kumar, DB Shakyawar, Rajiv Kumar, AS
Meena, Ashish Chopra, Arun Kumar,
Mahendra Uttam, Prasant Vishnoi, Ravi
Sonkar and Raghvendar Singh

DB Shakyawar, N Shanmugam, Ajay Kumair,
V Kadam, Seiko Jose, Arun Kumar, and A
Sahoo

V Kadam, D Bhati, S Rani, NL Meena, Ajay
Kumarand N Shanmugam

VK Saxena and Raghvendar Singh

RK Paul, Raghvendar Singh, D Kumar and
AK Tomar

Chairman DrArun Kumar, Director, ICAR-CSWRI, Avikanagar
Member
Member Secretary DrArvind Soni, Scientist and Nodal officer, ITMU
Patent applications filed
S.No. Application No. Date of filing Title
1 202111010071 10.03.2021
of textile fibre
2 202111011700 19.03.2021
protection
3 202111023060 24.05.2021
testing apparatus
4 202111024115 31.05.2021
production there of
5 202111026011 11.06.2021
ram semen preservation
6 202011028534 25.06.2021

Coarse wool made sapling
bag

V Kadam, DB Shakyawar, G Parmar, A Sahoo
and AK Tomar
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Trademarks filed

S. No. Application / Registration No. and date Title Status
1 4910021/ 18.03.2021 Avi-Cookies Filed
Technology commercialised at Institute level: commercialised at Institute level and Rs 24,14,504.00

During the year a total of six technologies were were generated as revenue.

Revenue generation from technologies commercialized at institute level

Technology Revenue generated (Rs.)
2017-18 2018-19 2019 2020 2021
Indigenous progesterone impregnated 57039.00 145231.00 71947.00 76193.00 105560.00

vaginal sponges
Superior breeding rams and bucks of 1101380.00 692700.00 1154500.00 923730.00 1299300.00

sheep and goat

Area specific mineral mixture 64400.00 11725.00 4200.00 2870.00 7630.00
Memnaprash 42210.00 3780.00 0.00 2520.00 0.00
Wool products 671842.00 792719.00 356408.00 323631.00 538814.00
Meat products 67148.00 51222.00 309947.00 561237.00 463200.00
Total 2001019.00 1697377.00 1897002.00 1890181.00 2414504.00
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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 8
scientists, 48 technical staff and 4 administrative staff
from the institute attended training programme to
improve their skill and capacity building in recent areas
of research and management.

Participant

G Nagarajan
SMK Thirumaran

CP Swarnkar

Vinod Kadam

Arvind Soni

Dushyant Kumar
Sharma

Shilpi Kerketta

GG Sonawane

Period

19-20 Jul, 2021

25-30 Oct, 2021

13-22 Sep, 2021

21-25 Sep, 2021

23-27 Nov, 2021

1-5 Feb, 2021

8 Jun, 2021

15-19 Feb, 2021

18-22 Jan, 2021

23 Feb, 2021

Programmes attended by the Scientists

Webinar / Training programme

Virtual International Symposium on
“Harnessing the potentials of genome editing
tools to augment the productivity and health
of farm animals”

MDP on PME in Agricultural Research
Projects (online)

Faculty development on natural fibre
production, processing and evaluation of
value added products (online)

Refresher course on mechanical processing
of natural fibres

Agri-business, IP management and
entrepreneurship development

Recent advances in quality assurance of
meatand meat Products

Implementation and use of agricultural
research management system

Emotional intelligence at workplace for
scientist/ technologist (online)

Integrated scientific project management for
women scientist/ technologist (online)

Baclink component of the WHONET 5 for
members of the Indian Network for Fisheries
and Animals Antimicrobial Resistance (online)

Venue/Organized by

Animal Biotechnology
Centre, ICAR-NDRI,
Karnal, Haryana

ICAR-NAARM, Hyderabad

ICAR-NINFET, Kolkata

ICAR-NINFET, Kolkata

ICAR-NINFET, Kolkata

MVC, Parel

ICAR-IASRI, New Delhi

Centre for Organization

Development, Hyderabad

Hyderabad

ICAR, New Delhi
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Programmes attended by Technical staff

Programme Participants Venue Period
Knowledge and skill Afsar Khan, Ahsan Ali, Beli Ram, Bhanwar Singh, BM Dhawan, ICAR-CSWRI, 11-13 Jan,
strengthening of Gopal Harizan, Hari Krishan, K Maheshwari, K. Ganeshan, Mala Avikanagar 2021
ICAR-CSWRI Ram Dhanka, Nanak Ram, PK Mahour, Pradeep Singh, RS

technical personnel Rajawat, SK Balai, SP Sharma, Sriram Bana Rajesh, SS Rajput,

Sunil Kumar, Sunil Saini

Knowledge and skill Abhay Kumar, Bheem Singh, BL Ujiniya, G Murali, JP Bairwa, JP ICAR-CSWRI, 20-22 Jan,
strengthening of Meena, KK Prasad, KL Meena, KS Gurao, LR Meena, MC Avikanagar 2021
ICAR-CSWRI Meena, MK Sharma, MR Meena, MS Ghintala, NL Meena,

technical personnel Parvesh Kumar, RD Prasad, RK Machhupuriya, RL Bairwa, RP

Chaturvedi, RS Shekhawat, S Rajapandi, SC Dayama, SC
Gupta, Sourabh Vyas, SR Meena, TK Jain, Vimal Mehrotra

Motivation, positive MR Meena, RP Chaturvedi, SR Meena ICAR-NAARM, 25-30
thinking and Hyderabad Nov, 2021
communication skills

for Technical Officers

(T-5to T-9) of ICAR

(online)
Programmes attended by Administrative and Finance staff
Participant Period Webinar / Training programme Venue/Organized by
CL Meena 12-14 Jan, 2021 Accrual Accounting ICAR - NRRI, Cuttack
9-11 Aug, 2021 Budget Utilization Procedure ICAR-NAARM, Hyderabad
Aman Deep Punia 24-26 Jun, 2021 Administrative and Financial Management ICAR-NAARM, Hyderabad
for Section Officers/AAOs/AFAOs of ICAR
HQ/ Institute
Sanjay Sharma 6-8 Sep, 2021 Implications of New Labour Codes, 2020 for ICAR-NAARM, Hyderabad
ICAR
Naveen Kumar Yadav 1-3 Nov, 2021 Right to Information Public Information ISTM, New Delhi

Officers (RTI-P10-29)

. and other technocrats. The institute organized several
. Training Programmes Conducted short-term training programs in specialized areas for the
scientists, sheep farmers, entrepreneurs, professionals
and other stakeholders. The details of trainings
organized during 2021 are given below:

Institute is regularly organizing training programmes on
different aspects of small ruminants for farmers and on
advances in sheep production for Veterinary Officers

Title Number Agency Period

Farmers
National skill development training 25 Self-sponsored 28 Jan — 4 Feb, 2021
programme on scientific sheep,
goatand rabbit rearing

Advances on sheep, goat and 293 ICAR-CSWRI (SCSP, TSP) 1-5 Jan, 2-6, 16-20, 23-27
rabbit production (11 no.) ATMA (Chhittorgarh, Bhilwara and Feb, 4-6,8-10 Mar,
Jaipur) 6-10, 20-24 Sep, 25-29 Oct,

6-10, 14-18 Dec, 2021
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Title Number Agency Period

Tl Bee W BT 9 BUS I 189 ICAR-CSWRI (SCSP) 7 Jan -12 Feb, 20 Feb-27
IR Ud AR 0T (3) Mar, 29 Dec-2 Feb, 2021
Various aspects of sheep and rabbit 20 COODU Trust, Dindigul 8 Jan, 2021

husbandry

Sheep and goat rearing 18 ATMA, Kanyakumari 22 Jan, 2021

Sheep and rabbit rearing (7) 228 SCSP, MGMG, NTRS, Garsa 6-9, 12, 17, 20 Feb, 3 Mairr,

Integrated Water-shed Management 24-27 Jul, 4 Sep, 15-17
Program, Department of Agriculture, Dec, 2021
SSEPERS-ATMA, Department of

Horticulture, Madurai, Self- sponsored

(Namakkal), ATMA, Department of

Animal Husbandry, Madurai

Entrepreneurial prospects and 100 ICAR-CSWRI (SCSP) 17-19, 20-22 Mar, 2021
opportunities in sheep and broiler
rabbitfarming (2)
Integrated farming system 23 ICAR-CSWRI (Farmer FIRST) 16-17 Mar 2021
Woolen handicraft manufacturing 10 ICAR-NRCC, Bikaner 25 Mar — 23 Apr 2021
Scientific sheep farming 40 ICAR-CSWRI (TSP) at KVK 14 Jul, 2021
Badgoan, Udaipur
Decision support system in sheep 50 ICAR-CSWRI (TSP) at Salumber, 15 Jul, 2021
management Udaipur
Sheep farming 30 National Rural Livelihood Mission, 23 Jul, 2021
Tamil Nadu
Sheep and rabbit rearing 22 NTRS, Garsa 24-27 Jul, 2021
I & H AT [dhr & forg Bic 55 NAHEP by RAJUVAS, Bikaner 24-30 sep, 2021
ST R aTel TRl @l &rdT
Utility of Sheep manure in Garlic 50 Spice Board, Ministry of Commerce, 9 Dec, 2021
cultivation Department of Horticulture (TN),
Mother Teresa Women's University,
Kodaikanal

Veterinary Officers / Technocrats
Knowledge and skill strengthening 49 ICAR-CSWRI, Avikanagar 11-13, 20-22 Jan, 2021
of ICAR-CSWRI technical
personnels (2)

Module-Il of certified livestock 10 MANAGE, Hyderabad 26 Feb — 12 Mar, 2021

advisor of MANAGE on sheep

production system

Value addition to sheep products 125 MANAGE, Hyderabad 12-16 Apr, 2021

with special reference to wool and 20-24 Apr, 2021

mutton (2)

Advances in sheep rearing 12 RKVY programme at EPC, NRCE, 29-31 Jul, 2021
Bikaner

Exposure visit cum training 20 Animal Husbandry Department, 29 Sep, 2021
Rajasthan

Estrus synchronization and artificial 32 CWDB, Jodhpur 9 — 18 Nov, 2021

insemination in sheep (2) 22 Nov - 1 Dec, 2021
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Training programmes organized at main campus and regional stations of ICAR-CSWRI
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AGRI BUSINESS INCUBATION CENTRE (ABIC)

With the mission to inculcate a culture of advanced
motivated entrepreneurship in the animal husbandry
sector for the growth and success of emerging technology
in small ruminant's production, utilization and allied
sectors, ABIC was established at ICAR-CSWRI,
Avikanagar in October 2019. Up to December, 2021, a
total of 18 entrepreneurs (11 up to December, 2020 and 7
in 2021) were registered under the project. Like-wise, so
far 11 incubatees signed MOUs for various
entrepreneurship activities related to the institute

technologies. In 2021, an exhibition room and ABIC office
have been established under the project. The institute
technologies have been displayed as visual
merchandising means to various visitors and potential
agri-preneuars. Technology development and
commercialization of wool sapling bags has been done
through ABIC with its incubatee M/S Orgro Fibre LLP,
Vadodara, Gujarat. In addition an online workshop on
sheep production and entrepreneurship was also
organized for 43 participants on 17.08.2021.

Entrepreneurs / firms joined to ABIC, ICAR-CSWRI, Avikanagar during 2021

S. No. Name and address of incubates

1 Kiran Shrikant Patwardhan, Pune, Maharashtra

2 Swati Patwardhan, Pune, Maharashtra

3 Udyamita Sambal Lado Ka, Jaipur, Rajasthan

4 Namita Banka C/o Banka Bioloo Ltd., Hyderabad, Telangana

5 Satyendra Singh, Jaipur, Rajasthan

6 Managing Director, Punyashloka Ahilyadevi Maharashtra Sheep and Goat Development Corporation, Pune,
Maharashtra

7 Dr. Rajeev Biyani (BIYANI GROUP), M/S Biyani Institute of Livestock Development, and M/S Jaipur Rural Institute of

Livestock Development, Jaipur, Rajasthan

Exchange of MoU signed under ABIC at ICAR-CSWRI, Aviakanagar

ICAR-CSWRI, Avikanagar /
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Details of MOUs signed under ABIC in 2021

S. No. Agency Activities
1 Kiran Shrikant Patwardhan and Swati Patwardhan, Avrtificial insemination and embryo transfer technology
Pune, Maharashtra in sheep, Wool and meat processing
2 Sahjeevan Society and Hunnar Shaala, Foundation Low-density wool non-woven insulation products

for Building Technology and Innovations, Bhuj-
Kutch, Gujarat

3 Udyamita Sambal Lado Ka (NGO), Jaipur, Setting up of sheep, goat and rabbit Farm
Rajasthan

4 Namita Banka C/o Banka Bioloo Ltd., Hyderabad, Coarse wool
Telangana

5 Mukesh Kumar, Aashirwad Live Stock Farming, Commercial sheep and goat farming
Jhunjhunu, Rajasthan

6 Dr. Rajeev Biyani (BIYANI GROUP), M/S Biyani Commercial sheep and goat farming

Institute of Livestock Development, and M/S Jaipur
Rural Institute of Livestock Development, Jaipur,
Rajasthan
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AGRICULTURAL TECHNOLOGY
INFORMATION CENTRE (ATIC)

. Exposure visits

Atotal of 895 visitors (28 groups) including 694 farmers,

114 students and 87 officers visited the institute and its

regional stations to know how the sheep, goat and rabbit
farming and wool processing.

Sponsoring agency Number Sponsoring agency Number
Farmer

KVK, Banasthali, Tonk 20 ATMA, Sergarh, Jodhpur 53

KVK, Bundi 13 Farmers from Rajasthan 132

ATMA, Sahajapur 10 Farmers from Himachal Pradesh (11 batches) 187

RRPPPS, Jamdoli, Jaipur 35 COODU Trust, Dindigul, Tamil Nadu 20

ATMA, Churu 45 ATMA, Kanyakumari, Tamil Nadu 18

Agriculture Dept, Kankroli 45 Department of Agriculture, Pudhukottai, Tamil Nadu 40

ATMA, Jodhpur 55 Department of Horticulture, Madurai, Tamil Nadu 40

ATMA, Bavri, Jodhpur 47 Farmers from Namakkal district, Tamil Nadu 18

ATMA, Sahpura, Bhilwara 52 ATMA (AH), Madurai, Tamil Nadu 40
Students

Kasturba Girls College, Malpura 104 Rekha Devi Memorial College, Malpura 10

Officers/ Technocrats
SIAM, Tonk (4) 85 Gyan Vihar University, Jaipur 2

. Exhibition

Ten exhibitions were stalled by institute and its
regional station on different occasion at various

institutions of the country. In these exhibitions, 3140
persons visited the stall and shown interest in
applicable technologies in sheep production,
developed by the institute.

Location (Organizer) Date Number of foot fall
Foundation Day, ICAR-CSWRI, Avikanagar (Rajasthan) 06Jan 2021 65
Kishan Sangosthi, Hapawas, Dausa (Rajasthan) 01 Feb 2021 50
Kishan Sangosthi, Chandsen, Tonk (Rajasthan) 01 Feb 2021 50
NTRS (ICAR-CSWRI), Garsa (Himachal Pradesh) 09 Feb 2021 125

Pasu Arogya Mela DRPCAU, Samastipur (Bihar) 18-19 Feb 2021 900
Krishi Vigyan Mela Gudamalani, Barmer (Rajasthan) 06 Mar 2021 1000
Kisan-Vaighyanik Sanwad, Malwas, Dausa (Rajasthan) 04 Oct 2021 250
Kisan Sangosthi, KVK Rajsamand (Rajasthan) 14 Oct 2021 300
NTRS (ICAR-CSWRI), Garsa (Himachal Pradesh) 22 Oct 2021 50
ICAR-CSWRI, Avikanagar (Rajasthan) 20 Nov 2021 350
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MAJOR EVENTS AND FUNCTIONS

. QTSI $ft g HiGT -ferem HaTg sheisn

FEE 93 T I AJEUE W, Afaeir ¥ faew
28.09.2021 T YemH 3ff =g wrer & fwamr @
HER-SAFAeh |G b NG fFar T | ara
YemEsT 3 fRaEl o Warg & HisaH | S gRT SAtiehd
eRf-TTeRall U TeRET= oh GIXT feRel ST T& ShioT Uel wgraTer= b &1
T AR & 9N § S UE et T arer & o &
feramt =Rt 35 wae foRet o farem foRan wd sa.s .
T ek R Ysier GEe, TR o 3qure off feram |
hTEighH o T Afafer sft Ti.aTR. Sirert ((ud sheeia e Hatt,

TR TR ) = FRETI ohl AT T ahid g2l hal foh SigeTd ShieT
T& TS Uyt B dantent g faekfaa aenffeRat st
HHATAY ST U THET Sgid | |rer & S-ai4 feramt shr
Nver feRa foR wTRa WXeRR a9 fRaTT & feq ud SRt
STTSTTEhT gg ot o FeT TaITee § 1 HEen frigeres <. st
FHAR AR T oS FaTg & SR Rt & g
forar for £15 uTer ot ST ek Teg T oht STUHTERT STU-T JeIg
o G ST AT S Tehd ¢ ol 15 HIg ITeTt feRarmi ok forg
Stra T €t = sifuq faufia aftfeerfoa § sem wear @reft
off ¥ | T W FERIH ¥ W2 120 9 Uretehl /fREml TE
Sy feffer = v e |

STFTRTITR W WETTHI o WAT ShT THIUT
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26" Meeting of ICAR Regional
Committee - VI

The meeting was organized virtually on 13" Mar, 2021.
While addressing the meeting, Sh. Parshottam Rupala,
Union Minister of State for Agriculture and Farmers' Welfare,
Gol, New Delhi emphasized thatthere is a need for climate-
resilient agriculture and to intensify research on
development of disease-resistant varieties for different

crops for the different agro-climatic regions of the country.
The Minister stressed on addressing the situation of either
over-production of some commodities leading to low
remuneration to farmers or under-production of some
commodities leading to increased dependency on their
imports in depth. Shri Rupala accentuated on improving the
policy for enhancing the production of edible oils. He also
opined to promote the Integrated Farming System for the
small and marginal farm holdings for the livelihood security.

/

Sh. Lal Chand Kataria, Minister of State for
Agriculture, Animal Husbandry and Fisheries,
Government of Rajasthan highlighted the progress
and issues of Rajasthan's agriculture and allied
sectors. The Minister emphasized on the need of
assurance of food security to the people. He
accentuated on new innovations that are required to
solve the problem of Fall Armyworm and other pests,
development of newer varieties of crops, vegetables
and fruits with low water requirements. Sh.
Jaydrathsinh ji Chandrasinh ji Parmar, Minister of
State for Agriculture, Government of Gujarat stressed
on the need of preparing an intensive plan for
sustainable agriculture in the region.

Dr. Trilochan Mohapatra, Secretary (DARE) and
Director General (ICAR) underlined the significant
contributions of Rajasthan and Gujarat in the country's
production of cotton, castor, groundnut, pulses,

oilseeds, coarse cereals, fruits and milk, etc. The
Director General also outlined some of the key issues
pertaining to micro-irrigation, value-chain formation,
spice processing, organic farming and protected
agriculture, etc.

Sh. Sanjay Kumar Singh, Additional Secretary (DARE)
and Secretary (ICAR) accentuated on the need-based
agriculture. Shri Singh also urged the farmers for
selecting the crops depending on the soil quality of
their fields and water availability for irrigation. Dr. B.N.
Tripathi, DDG (AS), ICAR and Nodal Officer, Regional
Committee - VI underlined the contributions of the
Zone-VI in the field of agriculture, horticulture, animal
husbandry, fisheries and poultry. He also expressed
his concerns over the depletion of groundwater table in
Rajasthan and problems of water and soil salinity in the
coastal areas of Gujarat, Dadra & Nagar Haveli and
Daman &Diu.

162

\ICAR-CSWRI, Avikanagar




/ Annual Report 2021

Dr. Arun Kumar, Director, ICAR-CSWRI, Avikanagar,
Rajasthan and Member Secretary, ICAR Regional
Committee - VI presented the Action Taken Report on
the recommendations of the XXVI RCM. The
participants from the states of Gujarat and Rajasthan
and Union Territories of Dadra & Nagar Haveli and
Daman & Diu virtually attended the meeting.

. Celebration of Foundation Day

ICAR-CSWRI, Avikanagar : Institute celebrated its 60"
Foundation Day on 4" Jan, 2021. On this occasion, Dr.
B.N. Tripathi, DDG (Animal Science), ICAR, New Delhi
graced the occasion and inaugurated 'Technology
Exhibition' and 'Farmers Gosthi”. In his inaugural
address he appraised the research and development
work of the institute and at the same time insisted for
improving on publication record for national and
international standing. He vociferously praised
institute's extension activities and reach-out to the

farmers. He released publications of the Institute
including an App 'AVIKADIS' meant for addressing
improvement in sheep production and health. The
outstanding personnel in scientific, technical and
administrative categories who did excellent work were
also awarded. Dr. B.N. Tripathi, DDG (Animal Science)
also inaugurated training programme for women
artisans and praised CSWRI's involvement in women
empowerment programmes of Government of India.

NTRS, Garsa celebrated its 59" foundation day on 9
Feb, 2021. Sh. Suresh Chandel, Member, Governing
Body, ICAR and Dr Arun Kumar, Director, ICAR-CSWRI,
Avikanagar inaugurated the exhibition organized on this
occasion. In his address, Sh. Suresh Chandel,
elaborated about various technological development
and schemes running for increasing the farmer's
income. Dr. Arun Kumar emphasized on opportunities
and role of sheep rearing along with technological
development in animal husbandry and agricultural
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activities in rural development. On this occasion Dr. K.C.
Sharma, Programme Coordinator, KVK (CSKHPKYV),
Bajaura, Kullu, elaborated about various livestock
schemes run by Animal Husbandry Department and
trainings being carried out by KVK, respectively.

ARC, Bikaner celebrated its 48" foundation day with
full enthusiasm on 04" April 2021. Dr. N.P. Singh,
Director, ICAR-IIPR, Kanpur graced the occasion as
Chief Guest. Dr. P.L. Saroj, Director, ICAR-CIAH,
Bikaner, Dr. A. Sahoo, Director, ICAR-NRCC, Bikaner
were the guest of honour. The occasion was chaired
and presided by Dr. Arun Kumar Tomar, Director ICAR-
CSWRI, Avikanagar. Dr. H.K. Narula, I/C Head, ARC
(ICAR-CSWRI), Bikaner briefed about the activities
and achievements of the centre.

Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur appreciated
the achievements of the campus, provided valuable
inputs in doubling the farmer's income and exhorted the
scientists and staff to work harder for the campus. Dr.
P.L. Saroj, Director, ICAR-CIAH, Bikaner emphasized
onrole of integrated farming system on the doubling the
farmers income. Dr. A. Sahoo, Director, ICAR-NRCC,

Bikaner shared his experiences at ICAR-CSWRI,
Avikanagar and praised the scientists of institute for
doing notable research work despite the problems
faced in a remote area. Dr. Arun Kumar Tomar,
Director, ICAR-CSWRI expressed gratitude towards
campus efforts for improving socio-economic
conditions of farmers of the area throughadvanced
technologies in sheep rearing. He further stated that
due to climatic risk and frequent drought, most of the
farmers of the area are inclined towards rearing of small
ruminants, which are now life line of dry areas. He also
elaborated the technologies of institute developed for
the benefit of farmers and emphasized for scientific
rearing of sheep in order to enhance the farmer's
income. On this occasion, a Kishan Sangosthi was
also organized with farmers from Pallu (Hanumangarh).
One MoU was signed between the ICAR-CSWRI,
Avikanagar and ICAR-IIPR, Kanpur for benefits of the
farmers of arid region in the field of pulses. Three
extension folders (in Hindi) were released for better
understanding of the sheep technology for the benefits
of the farmers. A total of 30 SC farmers were benefited
by providing 60 Sirohi goats.
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SRRC, Mannavanur celebrated 57" foundation day on
16.11.2021 and organized a webinar on"Profitable
Rabbit Rearing”. Dr. Arun Kumar Tomar, Director,
ICAR-CSWRI, Avikanagar elaborated about the rabbit
farming and the role of ICAR-CSWRI in broiler rabbitry.
He appreciated the works on sheep and rabbit farming
community welfare being carried out by the centre. Dr.
A.S. Rajendiran, OIC SRRC Mannavanur, presented
the orientation of the meet.

Dr.R.Thirupathy Venkatachalapathy, Professor and
Head, Goat and Sheep Farm, KVASU, Mannuthy,
Kerala, addressed the participants about the role of
KVASU in promoting rabbitry in Kerala state, while Dr.
C.Soundararajan, Director, CAHS, TANUVAS,
Chennai, spoke about the role of TANUVAS in the
popularization of rabbit farming in Tamil Nadu. The
growth of rabbit farming in the country was highlighted
by Dr.Rajeev Gulyani, Ex-Principal Scientist, ICAR-
CSWRI, Avikanagar. The opportunities and challenges
of rabbitry in Kerala were briefed by Dr. A.Kowsigan,
IAS, Director, Department of Animal Husbandry,
Government of Kerala. A total number of 104 Rabbit
clients, entrepreneurs and 21 officials from various
parts of Tamil Nadu, Pondicherry and Kerala
participated in this webinar.

. Annual Review Meeting of NWPSIland MSSP

Annual Review Meeting of ICAR-Network Project of
Sheep Improvement (NWPSI) and ICAR-Mega Sheep
Seed Project (MSSP) was held on 7"January, 2021 at
ICAR-CSWRI, Avikanagar under the Chairmanship of
Dr. B.N. Tripathi, Deputy Director General (Animal
Science), ICAR, New Delhi. It was co-chaired by Dr. V.K.
Saxena, Assistant Director General (Animal Production
and Breeding), Dr. Arun Kumar, Director, ICAR-CSWRI
cum Project Coordinator and Dr. Vineet Bhasin,
Principal Scientist (AG&B), ICAR Headquarter. The

meeting was attended by PI/Co-Pls of 10 cooperating
units of NWPSI and MSSP and In charge, PC Unit.
Some of the participants attended the meeting via
video conference mode under the prevailing situation.
Dr. B.N. Tripathi, DDG (AS) emphasized the need to
include more numbers of sheep breeds under the
platform keeping in view the importance of sheep
husbandry in poverty alleviation of a large portion of
rural population of the country. He advised to devise a
mechanism for real time monitoring of field activities
and impact assessment of project interventions in the
farmers' flock. Dr. V.K. Saxena, ADG (AP&B)
highlighted on proper presentation of research output
and opined that genetic analysis of the project data
needs to be included five yearly.

Dr. Vineet Bhasin while justifying the inclusion of more
breeds under the Network platform stressed the need to
give a thorough relook on the project achievements
obtained so far, in light of the assigned targets for
different sheep breeds.Dr. Arun Kumar, Director, ICAR-
CSWRI presented the Project Coordinator's Report of
both the projects and the Action Taken Report (ATR) on
the recommendations of last review meeting.
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The progress report of four farm based units viz.
Marwari, Muzaffarnagari, Deccani and Nellore sheep;
two field based units viz. Madras Red and Magra
sheep under NWPSI and four units under MSSP viz.
Mandya, Mecheri, Sonadi and Malpura sheep were
also presented and discussed.Important
recommendations were made for more effective
implementation of the project technical programme to
achieve the desired targets. The budget requirement
under SFC 2021-26 of the combined project after
merger of both NWPSI and MSSP with major
modification in technical programme and inclusion of
some more indigenous sheep breeds of importance
was also discussed.

Workshop on Pasture establishment and
management techniques and plantation
methods

In collaboration with Panchayat Samiti, Malpura, a one
day workshop on “Pasture Establishment and
Management Techniques and Plantation Methods”
was organized on 17" June 2021 at ICAR-CSWRI,
Avikanagar for Panchayat Samiti field workers and
public representatives. During the workshop, experts
elaborated crucial points to establish and manage
pasture especially at community grazing lands and
sloppy degraded lands.

Dr. Arun Kumar Tomar emphasized on generating will-
power to develop barren and uncultivated lands into
well-developed pasture in order to cater the forage
needs of small ruminants, which are source of livelihood
in dry areas. Sh. Satpal Kumawat, BDO, Malpura
explained different plans and programmes of State
government for development of rangelands for forage
production.

Workshop on Present status, challenges
and opportunities of small ruminant farmers

It was organized at ICAR-CSWRI, Avikanagar on
20.11.2021 for In charges and Animal Science Specialist
of KVKs from Rajasthan, Haryana and Delhi. The main
objective of workshop was to transfer sheep, goat and
rabbit rearing technologies developed by ICAR-CSWRI
to farmers and entrepreneurs through KVKs. Dr Arun
Kumar, Director, ICAR-CSWRI elaborately presented
the activities and technologies of the institute and
emphasized an importance of sheep and goat rearing in
changing scenario. He urged participants to
disseminate the technologies among farmers in their
areas. Chief guest Prof. S.K. Garg, Vice Chancellor,
RAJUVAS, Bikaner encouraged farmers to work in an
organized manner and to adopt scientific practices and
techniques in animal husbandry.
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Dr S.K. Singh, Director, ICAR-ATARI, Zone-Il, Jodhpur
stressed that KVKs should reorient their activities in
accordance with requirements of farmers and present
situation. Further, he also suggested that KVK
Incharges should ensure participation in such
programme organized by different institutes of ICAR in

ICAR-CSWRI celebrated World Soil Day on 22™ Mar 2021
and organized a kishan sangosthi on this occasion. More
than 60 farmers from adjoining area and staff of institute
participated in the programme. Director, ICAR-CSWRI

order to strengthen the livelihood of farmer in their
operational area by exploring the new avenues for
farmers. Around 180 KVK Incharges, Scientist, Subject
Matter Specialist and farmers participated in this
workshop. An exhibition depicting different activities and
elite live germplasm was also installed on this occasion.

highlighted about necessity of water and water
conservation for life. Sh. Laxman Singh, Secretary, Gram
Vikas Navyuvak Mandal, Lapodia also stressed about
importance of water and displayed a short film on
practices of water conservation. On this occasion, 55
students also participated in an essay competition.

On this occasion, a virtual Kishan Sangosthi was
organized on Present challenges of sheep and goat
farmers and their solution at ICAR-CSWRI, Avikanagar.
Farmers (150) associated with different schemes and
staff participated in this workshop. Dr Arun Kumar
Tomar, Director, ICAR-CSWRI, Avikanagar highlighted
different approaches of environment conservation and
appealed the farmers for maximum efforts in plantation
to keep pollution free environment.

!
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. World Zoonoses Day

It was celebrated at ICAR- CSWRI, Avikanagar on 6"
July. On this occasion, a workshop cum awareness
programme was organized regarding importance of
zoonotic aspect of communicable diseases from
animals to human or visa-versa. The programme was
attended by the staff from main campus as well as from
regional centres of the Institute, staff of IGFRI
substation, medical personnel from Human dispensary
and PHC Chandsen, school teachers, contractual
workers and farmers. Dr. C.P. Swarnkar discussed the
important aspect of brucellosis both in animals and
human beings and emphasised that brucellosis
incidence in humans is much more than what is

available in record and as such requires thorough and

realistic documentation. Dr. G.G. Sonawane made
presentation on JD (in sheep) or CD (in human), caused
by Mycobacterium avium subsp.paratuberculosis. Dr.
S.R. Sharma emphasised on the concept of “One
Health” and stressed on importance of harmony (among
human, animals, plants and environment) to control and
minimize the occurrence of diseases. Dr. Raghvendra
Singh emphasised on importance of water borne
diseases and expressed concern about the destruction
of natural habitats of animals. Dr. Sanjiv Choudhry,
Block Chief Medical Officer, Malpura detailed about the
current covid-19 pandemic and gave comprehensive
strategies including vaccination for protection from this
deadly disease. Dr. Arun Kumar, Director of the Institute
warned all that we should not be careless about these
communicable diseases.

. TIoTuT STfERT HET SATTAT Ta JRTRIIuT hidish

ST UToeh ST el 2023 % URUST § e 19 S Ta o
IqHETE WA tfash R | feie 17 faemer 2021 @t
 OroruT STfeehT WeT SR Ue JaTRivuT ' ‘shTeishH Rl AT
foraT T | SRR & SR HIZ TS (SR, ST, T

l ICAR-Central Sheap &k Wool Research D
Toikeanagar - 304501

Tl ) ST UTSIOT A ST Heed & 39 UR WEelH o ferer fagrorsit
X AT o | SRR oht ALTTAT o g WEI fegmes F
ITEUT AR AL = FAHT W G-I o Seetd & 8 g arel
IR Td WA TohaT1 o STaTd Shilan U 7o TreuTue
T o foTd i SNl oAt Heedl 3R IR T=-u= o
TR HET e &N W YehTIT STeT |
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T STTEY U HTeAGhH oh T Irfarer it et st 3 s R
TN el HIS IS o W & Uriaieh Tror s Wt
WU T T TR 1o o Heet shrdl fehaT shtd o1 3T aftar
ST SHUTSIUT & ST o1 | 5. e e, . 3T Ui, AR ue oit
FTHAR A +f HIE ST ohi HeeaT o o H 370+ foam @ |
TSR hT WETET oht T ST TLIT =g ITHT 3 Trsror & il st
TN TS FIRIIUT ST AT URUS" W Weed shil TR
HEIH AUTTR H SURRE GEel €T, el Ud sheatd
feramera @ 3 125 SfeTeRTSil i <t Ual TheT ATfeteRTell |
AR WiH X 125 &7 ok UTell Skl AT SHITAT | LT &
ToRaT=Ii AT 3T o STt o Uehe Rl fareruT ot femamTram |

. TSI U STchdl @tdle

TSI BT ST o Ueh 311 ATe FaTeed U uefsil o o3 avg ot
AT e Rl § GO 3R uaiaRur sy oft gt s gu

Srar-fafaerar st st TeRaT UgaTdt | TSR ST STRTEehar
HEATE (16 | 22 3TTEA, 2021 ) o e WL H TR 9Td ah
IETEAT, THY HUEE TS T, 9= T T 91
A W SATEA o 87 YgviA geattg aterierar wee wht
T W & g ferd Wi Rueferar o ot feRam
FREHTITAT H TSI 9T SEITE T 39 52 fha ua e aret shl
T T 9T THAT | TEd T | 36 AT & SR
HETH o FI9Teh STo JTWUTHAR ATHY A AT o ag aga &
ST | T ATt BT ¢ ST foh TaTees Wt e e
AT & AW -—SIHITT, TELT ST, FTHeh! thets & Aeh <ht
et g9 Haleht § | SiaT ot 3 faer 30 SErme & STt 3T
ST AT STHIA TS SATE |56k 1< o o1 e &l 81 39
e Y | WERIH Ulaasl 16 ¥ 22 WA deh MR o
TNTRehal T SIeTTet WEe & |t shd=fea st
HETIET | $H YUT BT 762 ShTaT & ATieh fehal sl oft Tameea
WS- AHEIT TE 81 el WERTI Shl UL TeuT 3TesTTE |

. International Yoga Day

At the institute, International Yoga Day was celebrated on
21 June 2021 by organizing Yoga camp for staff of
Avikanagar. Following COVID-19 pandemic directives,
the yoga and pranayama given in yoga protocol,

NTERNATIONAL DAY OF YOGA-21" JUNE l l

Ttl

Government of India were performed as per
demonstration by Dr. S.C. Sharma and Sh. C.P. Tailor. On
this occasion, Dr Arun Kumar Tomar, Director, CSWRI
emphasized that Yoga and pranayama are not only for
body health but also essential for good mental health.
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Interaction meets, Sangosthies and Input
Distribution

During the year a total of 25 programmes like
interaction / interface meets, sangosthies and input

S. No. Venue and Date No. of
Participants

1 KVK, Badgaon (Udaipur) 40
under TSP (21.01.2021)

2 Turgarh, Phalasia (Udaipur) 60
under TSP (22.01.2021)

3 Chandsen, Malpura (Tonk) 50
under SCSP (01.02.21)

4 Burua, Manali (H.P.) 18
(10.02.2021)

5 KVK, Badgaon (Udaipur) 50

under TSP (24.02.2021)

distribution were organized for farmers including
belonging to SC and ST categories. In these
programmes as detailed below, a total of 1135
beneficiaries were participated.

Brief description

Organized to aware about scientific livestock farming to
improve livelihood and nutritional security of the tribal
farmers. Dr Arun Kumar Tomar, Director, ICAR-CSWRI,
encouraged the tribal farmers to adopt modern techniques in
sheep farming developed by ICAR-CSWRI. He also
emphasized to use sheep woolen waste as planting
materials. Dr. H.K. Narula, I/C Head, ARC, Bikaner briefed
about the programme and activities carried out by the ARC in
the tribal area and about scientific sheep farming for better
return. Dr. Bhupendra Bhardwaj, Additional Director (AH),
Udaipur encouraged the farmers to accept the livestock
technologies which are very helpful in enhancing livestock
productivity. Dr. Deepak Jain, I/C, KVK, Badgaon
emphasized on role of integrated farming system in doubling
the tribal farmers' income. Tribal farmers were benefitted with
a total of 60 elite Chokla sheep, water bottle and torch to
improve their livelihood. In Turagarg village, 50 tribal farmers
were benefitted with a chain-link fencing bundle (100), Gl
Sheet (200) and MS pipe (300) for making sheep shed.

Organized under SCSP scheme of ICAR-CSWRI. Dr. M.K.
Srivastava, Vice Chancellor, Central Agricultural University,
Jhansi and Dr Arun Kumar Tomar, Director, ICAR-CSWRI,
graced the occasion. Selected farmers were provided unit of
rabbit (2 male and 8 female) for livelihood. To improve the
goat breed, 6 farmers were provided Sirohi bucks. Director,
ICAR-CSWRI stressed that rabbit rearing is a better
occupation for livelihood of family with higher profit on
minimum input cost. He advised the farmers to keep elite
Sirohi buck in their flock for breed improvement Dr. M.K.
Srivastava emphasized that farmer should harvest maximum
benefit of the schemes launched by government and
implemented by the institute.

Distributed 36 kg mineral mixture and 18 umbrella to
participants

Organized for women TSP farmers (associated with Basic
Health Care Services and Ajeevika NGO) of Manpur, Ghated
and villages from Salumbar area. Dr. Arun Kumar, Director,
ICAR-CSWRI, narrated the benefits and economics of goat
rearing in hilly region of Udaipur. He insisted farmers to rear
such species which is sustainable in their region depending on
available resources. Dr. Ajay Mehta, President, Vidyabhawan
group praised the steps taken in collaboration of ARC, CSWRI

170

\ICAR-CSWRI, Avikanagar




/ Annual Report 2021

10

11

12

13

Banala, Bhuntar (HP) under
MGMG (18.3.2021)

Denchavas, Tonk
(Rajasthan) under FF
(24.03.2021)

Garjeda, Tonk
(Rajasthan) under FF
(26.03.2021)

Ninu, Dhara and Khodaage
(HP) under SCSP
(01.04.2021)

Lava, Tonk (Rajasthan)
under MSSP (09.04.2021)

ICAR-CSWRI, Avikanagar

under SCSP (26.06.2021)

ICAR-CSWRI, Avikanagar
under MSSP (29.06.2021)

ARC, Bikaner under SCSP
(05.07.2021)

30

55

14

13

35

40

28

and KVK, Badgaon for the benefits of TSP farmers of Udaipur
area. Dr Bhupendra Bhardwaj, Additional Director (AH),
Udaipur assured the farmers to have visits of his officials to
provide support including health inputs in their villages. Dr. P.
Mohan, Basic Health Care Services inspired the farmers to
utilize poultry and goat rearing in balanced nutrition diet. Forty
elite Sirohi bucks were distributed to TSP farmers. In addition,
multi nutrient mixture, plastic tub, LED torch, umbrella and
water bottles were also distributed to farmers.

Highlighted about recent improve technologies in animal
husbandry and importance of sheep husbandry in rural
economy. For optimum nutrition of animals, a total of 60 kg
mineral mixture (2 kg each farmer) was distributed.

The participants were suggested to keep improved animals
in their flocks and use of improved seed varieties for
agriculture. An animal health camp was also organized for
348 animals. Elite ewes and rams (9) of Malpura and
Patanwadi breed, feeding trough (16) and seed of Moong-
Virat variety (25) were distributed to adopted farmers.

In Night Choupal, Director, ICAR-CSWRI, highlighted about
the rearing of elite animals with better nutrition and health
management to obtain more production. In addition, an
animal health camps was also organized.

Distributed 100 kg pelleted rabbit feed and veterinary first
aid kit each to 13 trained rabbit rearers. The farmers were
get acquainted with improved technologies of rabbit
rearing and nutrition.

Farmers were appraised about performance of Malpura sheep
breed improvement performance and importance of this
germplasm in improving farmer's livelihood security. Director,
ICAR-CSWRI emphasized on adoption of scientific technology
to bring improvement in the flock and also rear more number of
healthy animal instead of low yield animals. A total of 830 animals
were attended in health camp organized on this occasion.

Participants were informed about rearing of improvement
germplasm of livestock, timely vaccination and importance of
improved seed in agriculture. On this occasion improved
variety of Moong seeds were distributed to farmers.

Faculty interacted with farmers towards breed improvement,
feeding of lambs, prevention of contagious diseases and
scientific sheep rearing. The farmers were provided Malpura
sheep (24), 6'x3' trunk (8), solar torch (8), bucket (8) and
Water bottle (8).

Kirshak Vaigyanik Samvad was organized under SCSP
components of Network projects. Dr Arun Kumar Tomar
inspired the farmers to participate in every program of ICAR
institutes at Bikaner. Mr Sumit Godara interacted with sheep
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KVK, Badgoan (Udaipur)
under TSP (14.07.2021)

Salumbar (Udaipur) under
TSP (15.07.2021)

SRRC, Mannavanur
(16.07.2021)

SRRC, Mannavanur
(25.07.2021)

SRRC, Mannavanur
(29.07.2021)

Dughilag, (HP) (07.08.2021)

SRRC, Mannavanur
(11.08.2021)

ARC, Bikaner (07.09.2021)

75

40

50

39

200

25
60

100

farmers and told them that present pandemic scenario may
be useful to sheep farmers as people are becoming more
inclined about natural things. Seed bins (28) and feeding
troughs (28) were distributed among farmers.

Dr Arun Kumar Tomar insisted upon the adoption of scientific
methods in sheep and rabbit farming. Dr H.K. Narula
delivered a lecture on the overall scientific management of
sheep and goat. On this occasion, 19 Sirohi bucks were
distributed to all participant farmers in order to improve their
goat flocks, thereby enhancing their income cum socio-
economic status. Other inputs like durable water bottles and
umbrellas were also given to the participants.

Dr Arun Kumar Tomar emphasized importance to develop a
decision support system for tribal farmers for scientific sheep
farming and rabbit farming to enhance livelihood and nutritional
security of tribal farmers. Dr H.K. Narula gave technical lecture
on developing decision support system in sheep management
for achieving optimum production through scientific sheep
management. All tribal farmers were benefited with shed
material (iron pipe, iron sheet, chain link fencing). Chokla
sheep (10 units comprising 2 females and one male) were also
distributed for genetic improvement of their sheep flock of tribal
farmers to enhance the productivity of the flock, thereby
enhancing farmer's income cum socio-economic status.

The event was programmed with the backdrop of providing
solutions for the abounding queries raised by the rabbit
farmer clients of SRRC to the centre through social media
and other means. Lectures on nutritional, general
management, health and breeding aspects of rabbit
farming were delivered to participant. A WhatsApp group
has been formed for the participants of this program, to
address their future queries in rabbitry.

On-line interaction meet was held on rabbit farming.

Organized on-line interaction meet on rabbit farming in
association with Farmers Training Centre, Kancheepuram,
TANUVAS.

Distributed 50 kg mineral mixture to participants

On-line interaction meet was held on multi-stakeholders of
south Indian sheep breeds.

Organized an online Interactive meeting on Entrepreneurship
Development through Integrated Sheep Farming and on for
personnel from ICAR, RAJUVAS, NABARD, wool industrialist
along with progressive sheep farmers. Dr. Arun Kumar Tomair,
Director, ICAR-CSWRI, Avikanagar deliberated on the
pioneering efforts of the institute in sheep husbandry
researches and farmers' useful technologies. He further
emphasized on area specific breed improvement to take three
lambing in two years, scientific culling of the animals, rabbit
farming and more plantation in the area. Dr. A. Sahoo, Director,
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ICAR-CSWRI, Avikanagar 20
(29.09.2021)

ARC, Bikaner (01.10.2021) 30

Pallu, Hanumangarg 15
(Rajasthan) under SCSP
(11.10.2021)

Darbari, Bikaner (Rajasthan) 40
under SCSP
SRRC, Mannavanur 125

(16.11.2021)

NRC on Camel, Bikaner highlighted the importance of feeding
in integrated sheep rearing. Dr. N.D. Yadav, Head, ICAR-
CAZRI, RSS Bikaner delivered talk on pasture developmentin
the arid region for sustainable livelihood through sheep
farming. Dr. P.C. Bhatnagar, Head, KVK, Badgaon, Udaipur
emphasized the work progress of the region on the tribal area
and delivered a speech about the role of sheep husbandry in
tribal area of Udaipur. Sh. Ashok Kumar Surana, Wool
Industrialist, Bikaner awared the participants about the status
of wool demand and supply of wool, future prospects of wool
industry in Bikaner. Sh. Ramesh Tambia, DDM, NABARD,
Bikaner talked about the scheme of NABARD in the area of
livestock and agriculture for benefits of the farmers.

Organized under National Livestock Mission for genetic
improvement of Sirohi goats. A total of 20 Veterinary Officers
from 8 districts (Sikar, Jaipur, Churu, Sirohi, Ajmer, Nagor,
Rajsamand and Chittorgarh) of Rajasthan attended the
programme. Dr Arun Kumar, Director, ICAR-CSWRI,
Avikanagar stressed that in situation of Rajasthan, goatis an
ATM of poor farmers and serve as source of their livelihood.

Dr Arun Kumar, Director, ICAR- CSWRI, Avikanagar
discussed in about present challenges and scope of sheep
improvement in field conditions. Sh Bhagirath Moond,
eminent social worker urged sheep farmer to take
advantages scientific technologies for upliftment of their
status. Dr H.K. Narula, Head, ARC, Bikaner explained about
technologies developed at ARC and their importance to
disseminate these technologies in field conditions. On this
occasion, 25 superior Magra breeding rams were distributed
to sheep farmers.

Farmers were appraised about scheme and farmer friendly
technologies developed by the institute for the benefit of
farmers and scientific livestock rearing. Nine Sirohi goats (7
male and 2 female) were distributed to beneficiaries for
geneticimprovement of their flock.

Farmers were appraised about scheme and farmer friendly
technologies developed by the institute for the benefit of
farmers and scientific livestock rearing. Nine Sirohi goats (7
male and 2 female) were distributed to beneficiaries for
geneticimprovement of their flock.

Organized webinar on profitable rabbit rearing.

ICAR-CSWRI, Avikanagar /

173



Annual Report 2021 \

174 \ICAR-CSWRI, Avikanagar




/ Annual Report 2021

. Vigilance Awareness Week

Vigilance awareness week was organized from 26"
October to 1% November, 2021. It was commenced with
the administration of Pledge by Dr. R.S. Bhatt to the
employees. During the week celebration, different
activities and competitions were organized for institute's
employees and school students. While presiding the
closing ceremony, Dr. Raghvendar Singh, Head, Animal
Physiology and Biochemistry, emphasized on the
importance of awareness in the scientific writings and
ways and means to fight against the menace of corruption.
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Celebration of Vigilance Awareness Week

. Swachchta Abhiyan

Under special Swachchta campaign (2™ — 31 October,
2021), ICAR-CSWRI organized various activities like
record management and weeding out files of temporary
nature (661), redundant scrap materials and obsolete
items lying in the institute premise (343), awareness
programmes in institute's adopted villages every week
through posters, lectures, distribution of pamphlets.
Such programmes were attended by dignitaries (10),
farmers (328) and school children (80) along with
members of civil society. A total of six campaigns were
organized by the institute (3 in the institute on 5, 11 and
21 October, 2021 and 3 in TOT adopted village on 6, 12
and 22 October 2021).

In addition, Swachhta Pakhwada was organized from
16-31 December 2021 at the institute. The programme
was initiated on 16.12.2021 with pledge of swacchhta
followed by a cleanliness complain around the
Avikanagar campus. Dr. Arun Kumar, Director, ICAR-
CSWRI highlighted the importance of the cleanliness

and suggested ways and means to keep institute clean
that has inculcated a sense of health security and clean
environment in each and every sphere of the campus.
Similarly, Swachhta Pakhwada was also celebrated
from 16" to 31"December, 2021 at ARC, Bikaner with
Swacchhta pledge. During the pakhwada all the
laboratories, administrative building, divisions, sheep
sheds, farm section, security, ladies club, colony
premises were examined for cleanliness and
importance of sanitation to keep the environment and
surroundings healthy was realized.

/ S
" -
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Activities during Swachchta Abhiyan

. SCSP activities

A total of 11 training programmes were organized for skill
development and livelihood enhancement of farmers (403)
through small ruminant technology. Farmer—Scientist
Meets (5) were organised and distributed 239 sets of inputs
(sheep feeding trough, torch, water bottle, umbrella and
bucket). At Avikanagar, 60 (20 Male and 40 female)
Sirohi goats were distributed to 20 BPL/handicap/ widow
farmers for their livelihood. One unit of Avishaan sheep
(1 male + 4 female) and two units of boiler rabbits (2
male + 8 female) were distributed to local youth for
income generation through rabbit rearing. Following
training to SC farmers of Hanumangarh district
(Rajasthan), 60 Sirohi goats were distributed to 30
farmers. Like-wise at NTRS, Garsa, 30 farmers were
provided input for rabbit rearing (1 male and 4 female
rabbit, 5 cages, and 5.0 kg pallet feed). Animal health
camps (6 no.) were in SC populated villages and treated
a total of 1200 animals. Agriculture farmers (75) were
distributed a set consisted of Knapsack sprayer, water
bottle, umbrella, tub and bag. Certified seed (700kg
Mustered and 400 kg Moong) was also distributed to 168
agriculture farmers to enhance their crop productivity. In

special drive for skill development and livelihood
enhancement of women, 20 women/ artisans were
trained for development of woolen felt based
handicrafts, garment and face mask. A set of one sewing
machine, tailoring kit, torch, water Bottle and umbrella
were distributed to each of them for their self-
employment.

. TSP activities

Tribal sub plan was implemented in listed tribal villages
of Dungarpur, Udaipur/Rajasmand and Dausa districts
of Rajasthan for ensuring livelihood and nutritional
security of the tribal community. During the period under
report a total of 20 Malpura breeding ewes (10 farmers),
25 Malpura elite breeding rams (25 farmers) and 45
Avishaan breeding rams (45 farmers) were provided to
the tribal farmers of Dungarpur and Dausa districts for
the improvement of sheep husbandry in these areas along
with other inputs such as tiffin box, axe, baans ki thadi,
umbrella, iron chain, ghamala, torch, water bottle, medicine
kit, Institute calendar etc. For the encouragement of goat
rearing in Dungarpur, Udaipur, Rajasmand and Dausa
districts, 56 elite Sirohi breeding bucks were provided to
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56 beneficiaries and 305 Sirohi does to 115 tribal
beneficiaries along with tiffin box, axe, baans ki thadi,
iron bucket, umbrella, iron chain, ghamala, torch,
water bottle, medicine kit andinstitute calendar. For
the popularization of rabbitary in the tribal areas a total
of 25 units (4 female+1 male) were provided to 25 tribal
beneficiaries along with rabbits cages-2, feed-100 kg,
LED bulb, ghamala, torch and water bottle. For the
improvement of the animal health in the tribal areas
mineral mixture (400 kg to 200 beneficiaries, primary
animal health medicinal kit to 208 beneficiaries),
Dewormer (311 beneficiaries, 1066 animals),
ectoparasites control (31 beneficiaries, 31 animals)

and treatment to sick animals (50 beneficiaries, 86
animals) were provided. For the encouragement and
improvement of agriculture crops, fruit plant plantation
and fodder development in tribal areas seasonal
seeds of bajra (3 q), maize (3 q), groundnut (17.5 q),
guar (2 q), mustard (17 q), chickpea (10 q), fruit
seedling (1000), napier grass (100 kg) were provided
to 1148 tribal beneficiaries. To encourage 100 tribal
students were provided water bottle, lunch box and
bag. Under skill development two trainings on sheep,
goats and rabbit rearing were conducted at CSWRI,
Avikanagar for 54 farmers of Dausa districts. For
development awareness and improve knowledge

1=
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about animal husbandry and agriculture 3 chopal (290 exhibitions (770 beneficiaries) were organized in
farmers), 9 kishan sangoshthi (1054 farmers) and 6 Dungarpur, Dausa and Rajasmand Districts.

Activities in SCSP and TSP area
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Shri Sunil Kedar, Minister, Animal Husbandry and Dairy
Development, Government of Maharashtra, visited ICAR-
CSWRI, Avikanagar along with a delegation of the
Maharashtra government including Managing Director,
Maharashtra Sheep and Goat Development Corporation,
Dr. Shashank Kamble, Consultant Dr. Mahesh Bansode
and officer on special duty Mr. Jayant Wani. Dr. Arun
Kumar, Director, ICAR-CSWRI, apprised the minister
about institute activities and research progress in sheep
and goat husbandry. Interacting with scientists and
looking at the sheep, goat and rabbits at the institute, the
minister and the delegation emphasized for strong
collaboration with ICAR-CSWRI for improving farmers'
remuneration from the small animal sector across the
country. The minister stressed the need for the high body
weight animal with high milk yield to attract youth towards
villages. He also mentioned the potential of agriculture
and smallanimal husbandry in sustainable livelihood even
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in the worst scenarios like COVID 19. The minister took a
keen interestin Avishaan, a prolific breed developed in the
institute and artificial insemination technology. He has
visited a textile plant, ABIC, feed block manufacturing unit,
and meat processing laboratory. The minister also
interacted with around 100 farmers adopted under the
Farmer-FIRST and SCSP project and distributed utility
items to SCSP farmers.

Smt. Jaskaur Meena, hon'ble Member of Parliament,
Dausa (Rajasthan) visited ICAR-CSWRI, Avikanagar on
23" Feb, 2021. She visited to various sectors and
departments of the institute and held interaction with
scientists. She was keen and overjoyed to know the
various schemes implemented by the institute.

Er. V.K. Jayaswal, DG, CPWD, Ministry of Urban
Development, Gol, New Delhi along with other officers
visited SRRC (ICAR-CSWRI), Mannavanur (Tamil
Nadu) on 7" Mar, 2021. They inspected recently
established bore well facility and works carried out by
CPWD. The team appraised the works of the new
administrative building and modern sheep shed. The

team also visited the sectors and held interaction with
the staff of SRRC.

Sh. M.K. Stalin, Chief Minister, Tamil Nadu visited
SRRC, Mannavanur, on 19" April 2021. The guest was
briefed about the genesis and relevance of this
regional centre of ICAR- CSWRI. He visited sheep and
rabbit sectors. He showed keen interest in the
developmental activities of SRRC and appreciated the
staff of SRRC for their role in catering the needs of
progressive sheep farmers and rabbit entrepreneurs
of southern peninsular India.
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Bhartiya Krishi Anusandhan Patrika 36:173-177.

Meena HC, Shakyawar DB, Kumar Rajeev, Varshney RK,
Kumar Ajay and Chattopadhyaya R. 2021. Productivity,
quality and comfort of Siro spun wool-cotton khadi fabrics.
Journal of Textile Institute, DOI: 10.1080/00405000.2021.
1910400.

Meena HC, Shakyawar DB, Varshney RK and Kadam V. 2021.
Thermo-physiological clothing comfort of wool-cotton khadi
union Fabrics. Journal of Natural Fibersdoi.org/
10.1080/15440478.2021.1958408

Nagarajan G, Rajavelu V and Pachaiyappan K. 2021.
Prevalence of Ariophantid and Helicarionid gastropod
mollusks in pastures for sheep at Mannavanur, Palani hill
ranges, Tamil Nadu, India. Journal of Entomology and
Zoology Studies 9: 1966-1971.

Pandian SJ, Kumar J, Sonawane GG, Gowane GR, Swarnkar
CP and Sharma SR. 2021. Soil-borne septicaemic
colibacillosis in neonatal lambs: salient observations. Indian
Journal of Animal Researchdoi: 10.18805/IJAR.B-4327.

Paul RK, Kumar D and Singh R. 2021. Carboxymethyl cellulose
and glycerol act synergistically as cryoprotectant during
cryopreservation of ram semen. Cryobiology 101: 61-66.

Prajapat UK, Sharma T, Saini N and Kaswan B. 2021. Effect of
replacing groundnut cake with dried distillers grain with
soluble (DDGS) on nutrient utilization efficiency of Magra
lambs. Journal of Animal Research 11: 853-856

Rani S, Kadam V, Rose NM, Jose S, Shakyawar DB, and
Yadav S. 2021. Effect of enzyme treatment on wool fabric
properties and dimensional stability. Indian Journal of Fibre
and Textile Research 46: 83-90.

Sahoo A, Sarkar S, Lal B, Kumawat P, Sharma S, De K. 2021.
Utilization of fruit and vegetable waste as an alternative feed
resource for sustainable and eco-friendly sheep farming.
Waste Management128: 232-242.

Saxena VK, Vedamurthy GV, Swarnkar CP, Kadam V, Onteru
SK, Ahmad H and Singh R. 2021. De novo pathway is an
active metabolic pathway of cysteine synthesis in
Haemonchus contortus. Biochimie 187: 110-120.

Saxena VK, Vedamurthy GV and Singh R. 2021. Pyridoxal 5'-
phosphate supplementation modulates the heterologous
expression and activity of a PLP dependent model protein in
E. coli. BioRxiv, doi.org/10.1101/2021.07.25.453669

Shanmugam N, Shakyawar DB, Kumar A, Kadam V and Jose
S. 2021. Development of wool-cotton blended blanket and
assessment of its quality. Indian Journal of Small Ruminants
27:264-270.

Sonawane GG, Singh F, Kumar J and Meena RK. 2021.
Isolation and antimicrobial resistance of Staphylococcus
spp. associated with clinical mastitis in cattle, buffaloes and
goats. Indian Journal of Small Ruminants 27: 77-82.

Swarnkar CP, Sharma SR and Sonawane GG. 2021. Effect of
milk replacer supplementation on growth and disposal of
neonatal lambs of Indian sheep.Indian Journal of Small
Ruminants27: 83-90.

Swarnkar CP, Singh D, Khan FA and Sharma SR. 2021.
Reversion towards benzimidazole susceptibility in
Haemonchus contortus by resistance management
strategies at an organized sheep farm in semi-arid
Rajasthan. Indian Journal of Animal Sciences 91: 196-199.

. Bulletin/Book/Manual/ Compendium

Bulletin

STEUT HAR ATHY, TSI USSR, S TH.UH. Ua fasTTTaud. 120211
=g Ja=eft ugraTeteRl st ada feerf, SHifeEt @ gama )
TRITU-Ha T W T il HTHEH G, TR 1 UST .
1-331

Book

JTEUT SHHR AT, G A I, TEA. 3. I, 37T HAR, Feaait
e eivit ue e fg WA 12021 1 978 SeRtt & TR Seate e
TS | MTRIAAA- Hgd Hg TH Tl IFTHE HEeTH,
Siceacud!
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Kadam V, Arvind Soni, Shahaji Phand and Arun Kumar. 2021.
Sheep Wool and Mutton: Production and Value Addition.
ISBN 978-93-5493-233-5, ICAR-CSWRI and MANAGE,
India.

Training manual

Sharma SR, Sharma SC, Kumar Rajiv, Dangi SS and Sharma
DK. 2021. Elements of Sheep Production System. ICAR-
CSWRI Avikanagar for training (26-02-2021 to 12-03-2021)
sponsored by National Institute of Agricultural Extension
Management (MANAGE), Hyderabad, pp 1-147.

Rajendiran AS, Pachaiyappan K, Nagarajan G, Thirumaran
SMK and Thirumurugan P. 2021. Profitable Rabbit Farming.
SRRC (ICAR-CSWRI), Mannavanur.

Abstracts in Webinar / Seminar /
Symposium / Conference

Meena RL, Lal B and Sharma SC. 2021. Effect of waste wool
and irrigation on yield and water use efficiency of barley.In:
5" International Agronomy Congress on Agri-Innovations to
Combat Food and Nutrition Challenges, Indian Society of
Agronomy,PJTSAU, Hyderabad, 23-27 Nov.

Bhatt RS, Sarkar Srobana, Soni L and Sahoo A. 2021. Effect of
roasted oilseeds and bioactive rich forage sources on ruminal
methanogenesis, microbial protein synthesis and nutrient
utilization in weaner lambs. In: XV Agricultural Science
Congress on “Energy and Agriculture: Challenges in 21%
century”, Banaras Hindu University, Varanasi,13-16 Nov.

Das S, Chaudhuri A and Singha AK. 2021. Long staple fibre
recover from unexplored agricultural biomass: Arecanut
leaf sheath. In: International e- Conference on Advances in
Textile Materials and Processes (ATMP-2021), UPTTI
Kanpur, 17-19 Nov.

Gadekar, YP, Thirumurugan P, Soni A and Shinde AK. 2021.
Effect of azolla feeding on carcass traits and meat quality of
rabbits. In: 5" convention of AMST and International
Conference on “Convergence of Technology and Policy for
Sustainable Meat Production”, Thrissur, Kerala, 25-28 Oct.

Kumar A. 2021. Sustainable value addition to under utilized
coarse wool. In: International e- Conference on Advances
in Textile Materials and Processes (ATMP-2021), UPTTI
Kanpur, 17-19 Nov.

KumarAshok, Narula HK, Kumar Devendra, Paul R and Mahla
AS. 2021. Advancement of breeding season using single
subcutaneous melatonin injection in ewes of arid region of
Rajasthan. In: XVIII SOCDAB Annual Convention and
National Webinar on Harnessing Potential of Indigenous
Animal Genetic Resources for Enhancement of Productivity
and Profitability, ICAR-NBAGR, Karnal,11-12 Feb.

Mahla AS, Bunkar SK, Saxena VK, Singh R and Tomar AK.

2021. Dietary n-3 polyunsaturated fatty acids improve

folliculogenesis and ovulation in sheep. In:Online
International Symposium of Indian Society for Study of
Animal Reproduction on "Novel Knowledge, Innovative
Practices and Research in Theriogenology". CVAS,
Mannuthy, Kerala, 27-29Dec.

Sarkar Srobana, Bhatt RS, Sahoo A, Kumawat P and Sharma
S. 2021. Sustainable utilization of horticulture waste as an
alternative feed resource in sheep farming. In: XV
Agricultural Science Congress on “Energy and Agriculture:
Challenges in 21* century”, Banaras Hindu University,
Varanasi, 13-16 Nov.

Sharma SC, Mittal S, Meena RL and Lal B. 2021.Effect of
organic manure and biofortification sources on growth and
yields of Indian bean (Dolichos lablab L.). In:5"International
Agronomy Congress on “Agri innovations to Combat Food
and Nutrition Challenges”, PJTSAU Hyderabad, 23-27 Nov.

Soni A, Sarkar S, Bhatt RS and Gadekar YP. 2021.
Antioxidants rich feeds in ewes diet: Effects on carcass traits
and meat quality of their suckling lambs. In: 5" convention of
AMST and International Conference on “Convergence of
Technology and Policy for Sustainable Meat Production”,
Thrissur, Kerala, 25-28 Oct.

Soni A, Sarkar S, Gadekar YP and Bhatt RS. 2021. Carcass
traits and meat of lambs supplemented with milk replacer
along with conventional feeding. In: International
symposium IMSACON-X on “Holistic Approach to Meat
Food Quality andSafety in Continumm from Fark to Fork”,
SVPUAT, Modipuram, Meerut, 25-27 Nov.

Soni A, Sarkar S, Bhatt RS and Sharma SR. 2021. Effect of
different roughage source on carcass characteristics, meat
and product qualities of rabbits. International symposium
IMSACON-X on In: International symposium IMSACON-X
on “Holistic Approach to Meat Food Quality and Safety in
Continumm from Fark to Fork”, SVPUAT, Modipuram,
Meerut, 25-27 Nov.

Meena RL, Lal B and Sharma SC. 2021. Effect of waste wool
and irrigation on yield and water use efficiency of Barley.
In:5"International Agronomy Congress on “Agri innovations
to Combat Food and Nutrition Challenges”, PJTSAU
Hyderabad, 23-27 Nov.

. Book/Manual Chapters

STEUT HAR AR, LI &g I, TEA. TR, T[S, 3 FAR, TSR
g it ue 2R fag HiAT 120211 9g ehdl o TN ScUTeA e
YEeT | 15537, T - Thaa WS TS Sl SITHEH GEeTH, STIehti R |

VT FAR, TH TH fasm, Wy avg ywl, MUTe Tram |
-l T T HEed 153 26 |
TOTERR g +122 UE <avg AR T UTeT R HEed 1955 7-9 |
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TorsTa SRR HRAT (T UTeT= B ikl shT Hged 1955 10-12 |

TUTET TR e, T =g T, TsHd AR, 0T HAR | TS At
YU &, Tg ST Udl ST HeEed 155 14-25 |

Faearel wweft fasn, @ wiem, MUe T ME" ST FAR
TR hl T A (955 26-30 |

T TG I, VST AR TS ST HHR AR | STEUSTeh Afen=
g T FehTH UE UST= ATSTHTH ekl 11+ ShT Haed | U635 31-38 |
T W S SHEAI TSI | 63 39-40 |

A2 A, WIER FHE e e 0T GaR dIeR | 918 gq T er et
T | I8 41-42

TTET 3T e, T T ITHT, STEUT HAR [T JUITeAT TS 9T h
ferfir= 50 Srg A A= et | 5844511

ITEUT HHR, TUTE SR e, TS FHR, T & I | 9 Y
Y SHEERIT 1955 52-59 |

Facgref wreft fasm, @ HieM, MUTe . WA, ST FAR
TRl ol TSI ST | I58 631-63 |

TITEE 9, Tite sRH, AT 0. e, 3T AT | S H Heht
T ETRAGER | I63 64-67 |

Traag fie e afifar wemnr | 9 ud awia @t sk fwa fasm
WIS | U538 69-70 |

HETT Y, TER TEAT, HedTT 8, faeTa T U8 <ag FAR |
-SRI B YT Hel &1 THEATY e QT | U3 71-75 |

e AR, Ao g ween ue wua e | 98l W we-wHeRe
ST HH T Aeheioh oh ThITE | I3 76-80 |

A2 FHAR, TR g 1722 e 30T AR dIe | TR ¥ gt
e e Y53 81-82 |

T =g YA, ST AT, T YHTe wqelel Te a6 S | g
SR TR & fATT ST T Ud Taler | I3 84-89 |

TITATET HIUT, TS &G A, T2 |1g Ua THYeR Tqaet | 98
THRE! o (T8 FTd ARTHES | 63 90-96 |

G =S WA TS HYeR THTE Selel | 356 T SHef-geon H sre
FATI e a1 | I8 97-99 |

o =T W, T ST AR A | i o g o
TRUTE Yel=21 | I3 100-102 |

HIT =I5 JTHT, VAT Hiu Uel THgeR wqafal | o o) gl o s
w2 953 103-106 |

TS <= T, TRYAR TS S, SATs] | & VAT Hom |
g-THRAT o TRTELIUT feferat | gss 1071121

T =g T, SHaRl @, Wiei fig wee e ey |ig )
T ATHETEH | 763 113-117 |

g FAR G, -] 6TE, WiHR fig ee ta im gl agdar |
IS el Sehil o UTSIUT skl SeIe dlehi~T{ehal | I63119-127 |

Tureiie g weg, SATla2] |ig, Gig HuN T6aH, He9 o Ui ua
3T R A | ofereh 93 WiE SedteA ¥ WHAT ki fareg
foreTtg | Uss 128-133 1

Tt chihar, TS TR T TaI-] W1 | Tohil o &R
e | I3 134-140 |

Toredt Sheehgt | 37ef gToak A5 W 9Tg X STeh{t oAt STTETE Faier | I8
141-1451

e FARHEEH, AT UTE, WiHR fig ee i im gl agdar |
ST T YS9 W ST o TR ohi STER SATET TS ITehT
SRUTUTSIOT | 55 146-150 |

TuTef fifg wieg, STdere] UTg TS Hi-g AR HiEam | S st
STER AT | U3 151-155 |

TTEiR g WTe, Sae SHAR Ue STEUTHAR ATHR | Tl eht 3Terd
ST | U5 156-159 |

O, TAUTRTY | Y] TS Ud Feeadl Ural-eit HTaT-a SN |
t3 160-165 |

TE.ITR. 9Ta, &, o, 91, T, 3. Uifea= el Sil. Sit. @eam | 98 39T
THA R T e 1988 166-1711

S, St Wee, T, 9. ife, . &, v, W, weuier e .
ST, ITHT | Vg TS Sehdl & SHTRAT okt Ug=T B 9Tel ULI&I0T <ht
T uE fafer | gss 172-177 1

. 1. uifead, 9. &, 9mi, Sii. SiT. Sa, Uit TEuiehr us uE.
AW, Il | BAAT § Yeg & HROT R ke & wlieh | I8
178-1811

&Y. o, 7, o, Tl Ue TH.3TR. 9T | 9 31 serdl o usiiet
forrsToT 3R EiehTeRTuT | U535 182-185 |

TELAR. 9T, <X o, 9T, UL 3. uifed= v Sl it W | aegeayut
ST T - e iR fori=oT 1953 186-190 1

TH. UM U 3T AR | S hadaT, AFET ST THERT | 758
192-1991

STAHAR | Tl HT A HElT | I65 200-206 |

arferg @, T SRer, S, TeR we Wk, B | s wiE
Tea HaEH | Us3207-2101

a2 |, TRar AT, aTe. o e, T TR SIReT | ST ger Rt
Teaaae | gs3211-2131

AfHeT HETUTAT | 9IS & T T Weed S ferumt & 3tfefer Seema o
SHEhT FHERT 1955 214-215 |

YO g i, 3T HAR, vam fig ud sder yerg Sar|
W1 hi GG hT o GaE | U553 216-218 |

TOTERR fE w1ee UF ag HAR | TN i T & Wl SU=R uE
YT | Y65 219-222 |
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TR T | g Ta o TR gRT USTUTeTeh! ohl U SaTt |
53 224-228

AR T[H, GI9T = 91 U ATRAR | 3 9g Skl UTer &g
TERAeh-IeRET | 68 229-232 |

T TG ITHT, SR TSI UF U /AR | Fe-aahdd § fagqur
T Ud e | 455 233-234

oY & ufeTeh, T TE st 3T 31 ot vt | g, aeRdt FR T
T Rt ATfefeh fagersToT | gss 236-248

In: Waste Management in the Fashion and Textile
Industries (Eds. Rajkishore Nayak and Asis Patnaik),
Woodhead Publishing, Elsevier

Kadam V, Chattopadhyay SK, Raja ASM and Shakyawar DB.
2021. Waste management in coated and laminated textiles.
pp.215-231.

In: Sheep Wool and Mutton: Production and Value
Addition_(Eds. Kadam V, Arvind Soni, Shahaji Phand and
Arun Kumar), ICAR-CSWRI, Avikanagar and MANAGE,
Hyderabad.

Bhatt RS and Sarkar Srobana. Nutrition approach of sheep
for higher wool and mutton production. pp 27-31.

Das S. Physical and chemical properties of wool. pp
104-108.

Gadekar YP, Banerjee R, Kandeepan G, Soni Arvind,
Naveena BM and Muthukumar M. Designer mutton
production. pp 70-84.

Jose S. Chemical processing of wool. pp. 112-130.

Kadam V. Quality parameters of fibre, yarn, and fabric. pp.
117-121.

Kadam V. Wool production and quality in Indian perspective.
pp. 90-103.
KumarA. Conventional wool products. pp. 131-141.

Kumar Arun and Misra SS. Sheep production in India: An
overview. pp 1-8.

Misra SS, Mallick PK, Sharma RC and Kumar Arun. Sheep
geneticresources of India. pp 22-29.

Mohapatra Arpita. Sheep milk: Production and value
addition. pp 32-36.
Pandian SJ, Sharma, DK, Sonawane GG and Sharma SR.
2021. Sheep health: Care and management. pp 37-42.
Sahoo A. Climate change impact on small ruminant
practices. pp 9-21.

Shanmugam N. Wool fibre to fabric conversion. pp. 109-116.

Shinde AK. Technology and innovations for sheep meat
production and value addition. pp 49-54.

Sonawane GG, Sharma SR, Sharma, DK and Pandian SJ.
2021. Ante-mortem and post-mortem examination of
sheep. pp 43-48.

Soni Arvind, Kumari Sarita and Gadekar YP. Quality control
for hygiene mutton production. pp 55-63.

Soni Arvind, Sarkar Srobana, Kumari Sarita and Gadekar YP.
Slaughtering and carcass evaluation of sheep. pp 64-69.

In: Training Manual on Elements of Sheep Production
System (Eds. SR Sharma, SC Sharma, Rajiv Kumar, SS
Dangi and DK Sharma), ICAR-CSWRI, Avikanagar

Bhatt RS and Sarkar Srobana. Nutritional requirements and
supplementation for optimum sheep production. pp 62-63.
Dangi SS and Mahla AS. Reproductionlossesin sheep. pp 51-59.
Gurjar LR and Meena RL. Importance of extension services in

sheep husbandry. pp 146-148.

Kadam V. Sheep wool: Harvesting, processing and value
addition. pp 137-140.

Khan FA. Alternative methods for control of gastrointestinal
nematodes in sheep. pp 124-130.

Kumar Arun, Misra SS and Mallick PK. Status of sheep
production and their productivity in India. pp 1-10.

Kumar Davendra, Mahla AS and Saxena VK. Physiology of
reproduction and its manipulation in sheep. pp 38-44.

Kumar Rajiv, Sharma RC and Kumar Arun. Record keeping in
sheep husbandry practices. Pp 17-22.

Mahla AS and Kumar Davendra. Pregnancy diagnosis
techniques in sheep. pp 45-50.

Mallick PK. Breeding principle for development of dairy sheep
for Indian prospects. pp 11-16.

Mohapatra Arpita. Stress in sheep and its impact on
production. pp 60-61.

Pandian SJ, Sonawane GG, Sharma DK and Sharma SR.
Non-Infectious diseases of economic importance in sheep.
pp 97-101.

Sarkar Srobana and Bhatt RS. Neonatal sheep: Care and
management. pp 64-67.

Shanmugam N. Sheep wool: Production, quality and waste
management. pp 141-145.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR.
Infectious diseases of economicimportance in sheep. pp 89-96.

Sharma RC, Kumar Rajiv, Kumar Arun and Mallick PK. Prolific
sheep: Indian experience. pp 23-32.

Sharma SC, Sarkar Srobna and Lal B. Fodder: Production and
processing for sheep. pp 68-77.

Sharma SR, Sharma DK, Pandian SJ and Sonawane GG.
Disease investigation and preventive health interventions in
sheep flocks. pp 78-88.

Singh Raghvendar and Kumar Vijay. Uniqueness of sheep
physiology and adaptation in tropics and temperate regions.
pp 33-37.

Sonawane GG, Sharma SR, Pandian SJ and Sharma DK.
Importance of clinical pathology and post mortem
examinationin sheep. pp 114-123.
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Soni Arvind, Kumari Sarita and Bhatt RS. Sheep meat
products and meat borne diseases/zoonosis. Pp 131-136.

Swarnkar CP. Gastrointestinal nematodes: Epidemiology,
anthelmintic resistance and management in small
ruminants. pp 102-113.

In: Advances in Veterinary Research for Sustainable
Development of Livestock Sector (Eds: S Radotra, R
Sharma, D Gopinath, G Jairath, A Rialch and RA Shah),
Ariana Publishers and Distributors, New Delhi.

Rahim A, Chaudhary R and Chaturvedi OH. 2021. Genetic
improvement in Angora rabbit for fine wool production
through breeding strategies. Vol.2, pp. 142-146.

Chaudhary R, Kumar S, Rahim A, Agrawal S, Kumar A and
Chaturvedi OH.Genetics of colostral Immunity in bovines.
Vol. 2, pp. 154-157.

. Popular articles / Folders /Pamphlets

Popular articles

T HARTEA., TSI TR, AT TR TS 3107 FHAR AR |
2021 | ferereii He U oI ohT faIehed | USTE UehtsT 12: 92-96 |
Tshiel {AT, TR Fg HiHT, 3157 AR, T 3vett, rrsiier wirueT we
ITEUT F{AR | 2021 | AT 9 W TWHER 3 & foru mEr
ST Teh TS T3NS YTeh hiTehl oht TgelT= TS SaTEAT | U
YeRTIN 12: 65-66 |

. . uifgaq, €. . vml, Tk, T, @, 9. 9t wuier, i .
WG Ta T, 3. 9701 1 2021 | TS F Fehfial & TR H &l &
TR ITIelt 3T 33-34 |

rftfeT HETET ) 20211 9 & g1 T W AR fRA & Irfefe
e W 3@t firent | hitp://www.pashudhanpraharee.com/
importance-of-sheep-milk-its-role-in-economic-
development-of-farmers/

IEUT FAR TH Taa~g fHg ! 2021 | qgeTd WA aiasr §
TR o Tt 3T | Ay 14:1-7 |

W1 HAR, Tsiia HAR, fagref fasw 7 e €. smi)1 20211
Tg-THREAT HT TeATeHE fadoeTd T urRferfrent e |
ATt 14: 8-14

Toreet T, TSTia (AR, 31 W, Shictl U9 ST pAR AT 12021 |93
TeT -8 HEeaqul SR | STTaust 14: 15-17 |

o= HHR 9T, TH. 3. Uifea, Sit. Sit. Wiam, 6. 0. Wuier ua
TE. 3R 94T | 2021 | TEF U B ATl ATH SHATRAT e SHehT
IUAR | TGS 14: 18-211

TS =g T, TIEATH WUT, SATdsie] ©Tg o T SIe] 91| 1 20211
e TUTENT TR St ¢ ST SCUTES o Ueh Heeaqul fHeTives |
fags 14:22-251

T TR AT, ST AT, ST T T[S & THYeR TETE sIqaiet |
2021 | SEE A= I ; ohH TIT UR SIS R 0 =R SedTe eht
AL | A 14:26-29

Trererg, g, Sifiar HeTums ud fasra A1 20211 9 T geT ¢
FEETT TRAVTH STTHEHT T TATE | SIS 14:30-32 |

THYER UG AT, ATdaE] 6Tg, GO =, I, TRl @t Ta
TEOT 1 2021 | Ik &30 A & AR T forehed : gehed |
AfaYt 14:32-34

TSR YHTE Telal, GO oG I, ATdare] |, Sait oiet Ua
TET A 1 2021 | SROTE B, OIS Yok TTH TS HeligR ow |
SAfagst 14:35-401

TTHAR, TAARI AT, TTEATE HIUT, . AT, RIS, TG <ot
TS 30T {AR AE | 2021 | HATUET A | U] Ya=er | Al
14:41-46 |

THYER e HEraTe, TTRAR, TEHL. M, s fdg @,
SNHYHTI HEEAT| 20211 HET Shi Tt ISLAT: THRUT TS Y&ier |
AfaY 14:47-511

AT wTe g, TS o VAT W WRet 91 20211 TSTERI s
sreferereen & feru sigar araaT, fagga wrnTe, ey uiad,
TR GrT-Ueh forar=T | S1fags 14:52-55

TR =g HIAT, =g HHR WG, Wil fdg ee, aeur AR =
Te ATAS-E] | 12021 | TeAaTs Ufierd= o shur Sie fafererr o
B ST AT ST SRt forrehtoT |31 14:52-551

ST 9T, SR, U=, THEA THaT, TNRAR, Taug. fasm
2021 | TTHOT THETE St UTSTUT FR&TT TS HTHE B el arer aht
AATET | AU 14:59-64 |

T AR, S, IR, TLTEUH. T, famreg forsuy shew ua .
U | 2021 | AR TR o W0 W i e - T wwer
I | AT 14:65-72)

Torite shem, e T, Tig fag Uetad, TR, Wi, fasrsie, €.
ST, JTFIER, TH. SUHTH TS 31STd HAR | 2021 | St 43 &
TR Hefgerd o 1= U T TATSH STSRUT ol Y1 | et
14:73-791

ferite hem, I M, rE. TR, AT WIE, W
HAR, TR, T, T8 AR, TTH. T2, 79T e & Teeg
faE 12021 | FHRT AT 3T FHeg - TF-USTRUTE FT |
Afag T 14:80-83 |

TS HAR, TTATA HIAT, G <&, THUTeT T, THISR 16t HiSare,
AL TEAT Td Seiai fdg |gl 20211 99 9 e &
HATA-STATS |G 14:84-87 |
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TEA.STR. TS, TIATA HIOW, St et U Tt 9/t | 20211
Tg-a{l UTeTehl & foTu foram Wiamger |=ewr dar ) ifags
14:88-90 |

AR, T[SY, TSR, T T 9T 1 2021 | T T ahi Sgrar
AN AR Aokt TeRall ohT Wged |3TFaST 14:91-94 |

TSR, T, ST, JFITER, 39 HAR, TH. HiAT1 td TG
HAR APYRAT| 2021 | AT SMfd STAHT ¢ TS bl
TSI fETeRT G g i ohl Ueh U@et | 1Yt 14:95-100 |

oTe Fg HiAT, T TTet ST, THett T T, gd HHI 9T, Tore
WA TS 76T FHR | 2021 | ST TS ST
ta SR UE @MY UTere $ehtg w1 faawon) sifags
14:101-103 |

Falt. IR, WAV FAR Td Toi~g FAR HAZIRAT| 20211
HIAS-19 ¥ TS & ' HE TR | I U TRTEIOn | AfadS
14:104-1051

T 9T, THEH THET, TSTHAR | 2021 | T 3R G ger
IATGT hI A | AT 14:106-109 1

. MR, 3Rfa< Wil ua Tab. 912 1 2021 | o= wid Seute |
AT 14:110-114

Meena RL, Kumar Sanjeev and Saxena Anurag. 2021.
Agronomic strategies for drought mitigation for rainfed rabi
sorghum. Science for Agriculture and Allied Sector (a
monthly e magazine).

Sarkar Srobana, Kerketta Shilpi and Sahoo A. 2021. Feeding
strategies for optimum sheep production in semi-arid
conditions. Livestock Technology 11: 28-29.

Chaudhary R, Rahim A, Kumar A and Chawla H. 2021. The
Gaddi Dog: A lesser-known treasure of Himalayas. Food
and Scientific Reports 2: 39-41.

Mohapatra Arpita, Mallick PK and Singh Raghvendar. 2021.
Commercial sheep farming: A flourishing agri-business
opportunity in India. Livestock Technology 10: 32-33.

Anurag, Mallick PK, Misra SS, Sharma RC and Kumar Arun.
2021. Sitakalin sastra ke douran bed me honebale bimariyo
se bachab, upchar avam prabandhan.

Sonu, Paul RK, Singh R and Ansari AS. 2021. Quantitative
proteomics of semen: Identification of protein markers of
fertility and cancers for clinical applications. ISSRF News
Letter27:28-29.

Talukder S, Shukla VV and Soni A. 2020. Exploiting synergies with
mixed products. Fleischwirtschaft International pp 50-57.

Mohapatra Arpita. 2021. Role of sheep milk in economic
upliftment of sheep farmers. https://www.krishisewa.com/
miscellaneous/livestock/105-small-ruminant/1361-

significance-of-sheep-milk-and-its-role-in-economic-
upliftment-of-sheep-farmers.html.

Folders

TR .31, ST GH.QH., o AR, 3197 AR TS 37601 AR |
20211 9 TS Skt YT ahl SIgTaT &4 N THR deh-lTeha ol
Uged | TMHIAL .-G T8 TG A JATHETT WET,
SHAfTRR |

TRISAT TR, G =2 9, TeATer Hun Uel Tiger are wqaey |
2021 | HEASS WA SRT : YEH TSIk deal oht el skt U9Ter
IEUTE TG T AT | HTH.3T .-G 1T TS TF T ST
TR, JTfIRFTR |

TFTTeh SBHR, TS HehT9T, Tel. o, T, farmet Hedsi, Heeret us
STETA 3eAt 1 2021 | Foram=l st 31Tt et W i oht qweara
TATELA YT ST HEed | .31 U-hre1d 9 Td Il STTHE
T s Ui, SR |

T . TECAT, ek [HR, TS =Sy, Frefetn S, s yermwr,
Terret HEdi UE UEeATeT | 2021 | ST(eh aiieh © WIE) ol Sfere
YT SHEERTT | L. U-heg 1 TS TS S STTEET HE 8
TR, SRR |

T=E YR, ST9Teh HHR, T, o, THeAT Uel HeeTler 12021 | 98 e
HRIT o TOTUY ST+ T H ST I TATEL aht hit | .
I T-Heei T VUG Tl STTET T S5 TRER, SehT= |

THYTeg 9, 70T AR UG TiIe HHI | 2021 | TEU Af9n= 9:
TR fRaEl & fau sReE | UG 98 Ud I
ST G, TR |

Sharma RC, Kumar Arun and Kumar Rajiv. 2021. Prolific

Avishaan sheep: a boon for Indian farmers. ICAR-Central
Sheep and Wool Research Institute, Avikanagar.

Gurjar LR, Meena Pillu and Arun Kumar. 2021. Elite germ
plasm enhance the productivity of small ruminant animals -
E-folder, ICAR-Central Sheep and Wool Research Institute,
Avikanagar.

Pamphlets

IRl ST Tferd SUERT 2021/01 : feram Tette uxt fredt st
TGUTAT o ek, THEET Sl SeuTeeRdT ohi Si@TaT & 2021/02: feFmaTa
AR |

. Broadcasting Programme

Participants Date Agency
RC Sharma 22.09.2021 All India Radio, Jaipur
RC Sharma 22.09.2021 All India Radio, Jaipur
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. Telecasting Programme . Video Film

Introduction to SRRC and the animal resources of the centre

Participants Date Agency (InTamil)
LR Gurjar 01.01.2021 https://www.youtube.com/ Three pillars for profitable rabbit rearing (In Tamil)
watch?v=Y2jHfeapEGU&t=83s Basic requirements for establishing a rabbit farm (In Tamil)
Arun Kumar 08.07.2021 DD Kisan, New Delhi
14.11.2021 DD Kisan, New Delhi
18.11.2021 DDK, Jaipur
RC Sharma 25.11.2021 DD Kisan, New Delhi

. Gene bank registration

Contributors Year Sequence Accession No.
Nagarajan G, Thirumaran SMK, 2021 Moniezia expansa isolate Mannavanur, OL689029
Pachaiyappan K, Thirumurugan P, Tamil Nadu, India cytochrome c oxidase

Rajapandi S, Rajendiran AS, subunit] (COX1)gene

Velusamy R, Ram Vannish M. and

Kanagarajadurai K

Nagarajan G, Thirumaran SMK, 2021 Haematopota nathani isolate OL841712
Pachaiyappan K, Thirumurugan P, Mannavanur, Tamil Nadu,India

Jegaveera Pandia S., Murali G, cytochrome c oxidase subunit | (COX1)

Rajendiran AS, Rajapandi S and gene

Kanagarajadurai K

Gowane GR, Sharma PR, Sharma 2021 DQA2 variability in Avishaan, Garole OK169390 to
RC, Misra SS, Kumar Rand Vohra V. and Kendrapara sheep (4 no.) 0OK169393

. Awards and Recognition

Recepiant /s Year  Award/Recognition Venue
ICAR-CSWRI 2021 First prize for exhibition Krishi Vigyan Mela, Gudamalani
(Barmer), Rahasthan, 6 Mar
NTRS (ICAR-CSWRI), 2021 Excellent work in official language Town official language Implementation
Garsa Hindi committee, Kullu-Manali, 12 Nov
Raghvendar Singh 2021 Best research award Science Father Approved and
Registered by Ministry of Corporate
Affairs, Govt. of India, 10 Dec
Vinod Kadam 2021 QOutstanding engineering servicesto  Institution of Engineers, Rajasthan
society award state centre, Jaipur, 26 Jan
Outstanding contribution as In virtual global conference on
honourable speaker advances in polymer science and
nanotechnology, Canada, 27 May
AS Mahla, SK Bunkar, VK 2021 Bestresearch paperaward CVAS, Mannuthy, Kerala, 27-29 Dec
Saxena, R Singh and AK Tomar
Arvind Soni 2021 IMSA-Allanasons Young Scientist IMSACON-X at SVPUAT, Meerut, 25-27
Award 2020 Nov
A Soni, S Sarkar, RS Bhatt 2021 Best paper presentation awards 5" convention of AMST and International
and YP Gadekar YP conference Thrissur, Kerla, 25-28 Oct
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ABIC
ABTS

ACP
ACW
ADF
ADG
AGB
AH

Al
AICRP
ALT
AMC
AMR
AP&B
ARC
AS
AST

ATARI

ATIC
ATMA
ATP
ATR
BAU

BB

BCF
BDO
BM

Bp

BPL
BUN
CAFRI
CCSHAU

CCw
CD
CF
CFB
CIAH

ABBREVIATIONS

Agri Business Incubation Centre

2, 2'-Azino-Bis-3-Ethylbenzothiazoline-6-
SulfonicAcid

Acid Phosphatase

Adult Camel Wool

Acid Detergent Fibre

Average Daily Gain

Animal Breeding and Genetic

Animal Health

Artificial Insemination

All India Coordinated Research Project
Alanine Amino Transferase

Annual Maintenance Contract
Antimicrobial Resistance

Animal Physiology and Biochemistry
Arid Region Campus

Animal Science

Aspartate Transaminase / Antibiotic Sensitivity
Test

Agricultural Technology Application Research
Institute

Agricultural Technology Information Centre
Agriculture Technology Management Agency
Annual Training Plan

Action Taken Report

Bihar Agricultural University

Black Brown

Beat Cross Frequency

Block Development Officer

Bharat Merino

Base Pair

Below Poverty Line

Blood Urea Nitrogen

Central Agroforestry Research Institute

Chaudhary Charan Singh Haryana Agricultural
University

Camel Calf Wool

Chrone's Diseases

Crude Fibre

Complete Feed Block

Central Institute for Arid Horticulture

CIRG
CISH

CK

CPWD
CSKHPKV

Cu
CSWRI
CwDB
CWMP
DAC
DARE

DAS
DCP
DDG
DH
DM
DMI
DNA
DPPH
DST
EADR
eCG
EE
EHA
ELISA
EPC
EPE
EPG
EP
ET
EYCG
FCR
FEC
FecB
FO
FRAP
GA
GFY

Central Institute for Research on Goats
Central Institute for Subtropical Horticulture
Creatine Kinase

Central Public Works Department

Chaudhary Sarwan Kumar Himachal Pradesh
Krishi Vishvavidyalaya

Copper

Central Sheep and Wool Research Institute
Central Wool Development Board
Conventional Worm Management Programme
Days at Cutting

Department of Agricultural Research and
Education

Days After Sowing

Digestible Crude Protein

Deputy Director General

Degree of Hydrolysis

Dry Matter

Dry Matter Intake

Deoxyribose Nucleic Acid
2,2-diphenyl-1-picryl-hydrozyl
Department of Science and Technology
EquivalentAverage Death Rate
Equine Chorionic Gonadotrophin
Ether Extract

Egg Hatch Assay

Enzyme-Linked Immunosorbent Assay
Equine Production Centre

Ewe Productive Efficiency

Eggs Per Gram

Ends PerInch

Enterotoxaemia

Egg Yolk Citrate Glucose

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Ffish oil

Ferric Reducing Antioxidant Power
GermanAngora

Greasy Fleece Yield
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GG
yGT
Gl
GMM
GMS
GnRH
GSM

IRC
ISTM

ITMU
IW/CPE
JD

K
KVAFSU

KVK
LAI
LDA
LDH
LDL
LMA
LPS
LPT
LRIC
LRS
M
MC
MANAGE

MDP
MGMG
MLT
MoU
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Grey Giant

Gamma Glutamyl Transferase
Gastrointestinal

GMx Malpura

Garrett's Mean Score

Gonadotropin Releasing Hormone
Grams per Square Meter
Haemoglobin

High Density Lipoprotein

Himachal Pradesh

Indian Agricultural Statistics Research Institute
Indian Council of Agricultural Research
Indian Institute of Carpet Technology
Indian Institute of Pulses Research
Interleuikin

Intramuscular

Institute Management Committee

Indian Network of Fisheries and Animal
Antimicrobial Resistance

Institute Research Committee

Institute of Secretariat Training and
Management

Institute Technology Management Unit
Irrigation Water/Cumulative Pan Evaporation
Johne's Diseases

Karnataka Deccani

Karnataka Veterinary, Animal and Fisheries
Sciences University

Krishi Vigyan Kendra
LeafArea Index

Larval DevelopmentAssay
Lactate Dehydrogenase

Low Density Lipoprotein
Larval Mortality Assay
Lipopolysaccharide

Livestock Product Technology
Livestock Research and Information Center
Livestock Research Station
Maharashtra Deccani

Maize Cale

National Centre for Management of Agricultural
Extension

Management Development Programme
Mera Gaon Mera Gaurav
Melatonin

Memorandum of Understanding

MPa
MPKV
MPUAT

MS
MSRS
MSSP
MvC

NAARM

NAAS
NABARD

NCBI
NCVTC
NDF
NDRI
NEHR
NFE
NGO
NIANP

NINFET

NRC
NRCC
NRCE
NRM
NRRI
NSAID'S
NTRS
NUT
NWPSI
NZW
oM
opg
P4

PC
PCR
PCV
PGRIS

PHY
PMC
PME

Megapascal
Mahatama Phule Krishi Vishvavidyalaya

Maharana Pratap University of Agriculture and
Technology

Membrane Stabilizer

Mecheri Sheep Research Station
Mega Sheep Seed Project
Mumbai Veterinary College
Nitrogen

National Academy of Agricultural Research
Management

National Academy of Agricultural Science

National Bank for Agriculture and Rural
Development

National Center for Biotechnology Information
National Centre for Veterinary Type Cultures
Neutral Detergent Fibre

National Dairy Research Institute

North Eastern Hill Region

Nitrogen Free extract

Non Governmental Organization

National Institute of Animal Nutrition and
Physiology

National Institute of Natural Fibre Engineering
and Technology

National Research Centre

National Research Centre on Camel
National Research Centre on Equine
Natural Resource Management
National Rice Research Institute
Non-steroidal Anti-inflammatory Drugs
North Temperate Regional Station
Nutrition

Network Programme on Sheep Improvement
New Zealand White

Organic Matter

Oocyte Per Gram

Progesterone

Project Coordinator

Polymerase Chain Reaction

Packed Cell Volume

Post Graduate Research Institute in Animal
Sciences

Physiology
Project Monitoring Committee

Project Monitoring and Evaluation
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PO

PPI

PPR
PUFA
QRT

RAC
RAJUVAS

RBCs
RBPT
RCM
RDN
RH
RKVY
R-line
rRNA
RU
s/c
SAUs
SB
SC
SCSP
Se

Palm Oil

Picks PerInch

Peste des Petits Ruminants
Poly Unsaturated Fatty Acid
Quinquennial Review Team
Rsearch Advisory Committee

Rajasthan University of Veterinary and Animal
Sciences

Red Blood Cells

Rose Bengal Precipitation Test
Regional Committee Meeting
Recommended Dose of Nitrogen
Relative Humidity

Rashtriya Krishi Vikas Yojana
Resistance-line

Ribosomal Ribonucleic Acid
Rabbit Unit

Subcutaneous

State Aricultural Universities
Sheep Breeding

Soviet Chinchilla

Schedule Caste Sub Plan

Selenium

SFC
SIAM
S-line
SNF
SOD
SRRC
SSCP
SVUs
Svuu
TANUVAS

TDN
TEC
TMR
TMTC
TOT
TSP
VLDL
VTCC
WG
Ww
Zn

Standing Finance Committee

State Institute of Agriculture Management
Susceptible-line

Solid Not Fat

Superoxide dismutase

Southern Regional Research Centre
Single Strand Conformation Polymorphism
State Veterinary Universities

Sri Venkateswara Veterinary University

Tamil Nadu University of Veterinary and Animal
Sciences

Total Digestible Nutrients

Total Erythrocyte Count

Total Mixed Ration

Textile Manufacturing and Textile Chemistry
Transfer of Technology

Tribal Sub-Plan

Very Low Density Lipoprotein
Veterinary Type Culture Collection
White Giant

Waste Wool

Zinc
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SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF
(AS ON 31.12.2021)

Dr Arun Kumar, Director

Animal Genetics and Breeding Division

DrR.C. Sharma Principal Scientist & I/C
DrS.S. Misra Principal Scientist
DrP.K. Mallick Principal Scientist

Dr Rajiv Kumar Sr. Scientist
DrA.S.Meena Scientist

DrR.S. Godara Scientist

MrY.R. Meena Technical Officer
MrR.K. Meena Technical Officer
MrRam Rai Meena Technical Officer

Animal Nutrition Division

Dr R.S. Bhatt Principal Scientist & I/C
Dr S.C. Sharma Principal Scientist

Dr Srobana Sarkar Scientist

Mr M.C. Meena ACTO

Mr M.R. Meena ACTO

Physiology and Biochemistry Division

Dr Raghvendar Singh Principal Scientist & Head
Dr Vijay Kumar Principal Scientist

Dr S.S. Dangi Scientist

DrA.S. Mahla Scientist

Mr B.S. Sahu CTO

Mr Ranjit Singh ACTO

Animal Health Division

Dr S.R. Sharma Principal Scientist & I/C
Dr F.A. Khan Principal Scientist

Dr G.G. Sonawane Principal Scientist

Dr C.P. Swarnkar Scientist (SG)

Dr D.K. Sharma Scientist

Mr Ved Prakash Singh CTO

Mr S.C.Dayama Technical Officer

Textile Manufacturing & Textile Chemistry Division

Transfer of Technology & Social Science Division

Dr L.R. Gurjar Scientist & I/C
Dr Rang Lal Meena Scientist

Mr Ratan Lal Bairwa ACTO

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

Dr Arun Kumar Director & I/C

Dr S.S. Misra Principal Scientist

Farm Section

Dr S.C.Sharma Principal Scientist & I/C
Mr S.R. Meena ACTO

Mr R.P. Chaturvedi Senior Technical Officer
Mr J.P. Bairwa Senior Technical Officer
Mr Tarun Kumar Jain Technical Officer

Human Resource Development Section

Dr Ajay Kumar Principal Scientist & I/C

Dr. V.V. Kadam Scientist Dr R.S. Bhatt Principal Scientist & I/C

Mr. Seiko Jose Scientist (On study leave) Mr S.L. Ahari Technical Officer

Er Shekhar Das Scientist i .

Mr Nehru Lal Meena ACTO Agriculture Knowledge Management Unit

Mr B.L. Ujiniya Technical Officer Dr S.R. Sharma Principal Scientist & 1/C
194 \ICAR-CSWRI, Avikanagar
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Library

Mr Naveen Kumar Yadav

AD (OL) & I/C

Institute Technology Management Unit

Dr Arvind

Hindi Cell

Mr Naveen Kumar Yadav

Right to Information Cell

Mr Naveen Kumar Yadav

Vigilance Cell

Dr R.S. Bhat

Tribal Sub-plan Cell

Dr G.G. Sonawane

Public Relation Cell

Dr R.C. Sharma
Mr Naveen Kumar Yadav

Guest house (Jaipur)

Mr Ved Prakash Singh
Mr Ranjit Singh

Guest house (Avikanagar)

Dr Arvind

Administration

Mr Suresh Kumar
Mr Sanjay Sharma
Mr Shivji Ram Jat
Mr D.L. Verma

Mr. M.K. Sharma
Mrs. Ritesh Kumari
Mr. Surendra Singh

Audit and Account

Dr S.S. Dangi

Estate Section

Mr Harkesh Meena
Er S.C. Gupta

Mr M.S. Ghintala
Mr Bheem Singh

Scientist & I/C

AD (OL)

AD (OL) & PIO

Principal Scientist & I/C

Principal Scientist & I/C

Principal Scientist & I/C
AD (OL)

CTO
ACTO

Scientist & I/C

Chief Administrative Officer

Scientist & I/C

CTO & l/IC
ACTO

Technical Officer
Technical Officer

Instrument & Electrical Unit

Mr M.C. Meena
Er K.K. Prasad

Workshop and Vehicle Section

Mr R.D. Prasad
Mr K.L. Meena
Mr Babul Lal Meena

Security Section

DrA.S. Mahla

Human Dispensary

Dr S.R. Sharma

Arid Region Campus, Bikaner

Dr H.K. Narula

Dr (Mrs.) Nirmala Saini
Dr Ashish Chopra

Dr Chandan Prakash
Dr Ashok Kumar

Mr Ghous Ali

Mr Madan Lal

Mr K.S. Gurao

Mr Abhay Kumar

Mr Lala Ram Meena
Mr Shashank Jain

ACTO
Senior Technical Officer

Technical Officer
Technical Officer
Technical Officer

Scientist & I/C

Principal Scientist & I/C

Principal Scientist & I/C
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist (On study leave)
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
Mr Manish Badola

Principal Scientist &I/C
Scientist

Scientist

ACTO

AAO

Southern Regional Research Centre, Mannavanur

Dr A.S. Rajendiran
Dr P. Thirumurugan
Dr G. Nagarajan

Dr S.J. Pandian

Dr S.M.K. Thirumaran
Dr Pachaiyappan K.
Dr S. Rajapandi

Mr G. Murali

Principal Scientist & I/C
Principal Scientist
Principal Scientist

Sr. Scientist

Scientist

Scientist

ACTO

Senior Technical Officer

ICAR-CSWRI, Avikanagar /
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Joined

Ms. Hema Meena, Technical Assistant on 02.09.2021

Sh. Ansul Sharma, Technical Assistant on 03.09.2021

Sh. Harkesh Meena, CTO on 04.09.2021

Dr. Rajni Chaudhary, Scientist (AG&B) on 06.09.2021

Dr. Ranjeet Singh Godara, Scientist (LPM)on 28.10.2021

o > w0 DN =

Superannuation

Sh. M.A. Khan,AAOon 31.07.2021

Sh. Kali Shankar Sharma, Skilled Supporting Staffon 31.08.2021
Sh. Vimal Mehrotra, CTO on 31.10.2021

Sh. Virendra Kumar Verma, PAon 03.10.2021 (VRS)

Sh. Shyam Singh, CTO (Farm Supdt) on 30.06.2021
Sh.Rukmesh Jakhar, Security Officer on 02.07.2021 (VRS)

o gk 0N~

Transfer

1. Dr.N. Shanmugam, Principal Scientist (TMTC) to ICAR-CIRCOT, Mumbaion 01.10.2021

2. Dr.Arpita Mohapatra, Scientist (AP&B) to ICAR-DWR, Bhubaneswar on 01.10.2021

3. Sh.K.B.Bairwa,AAO to ICAR-NRCSS, Ajmeron 16.11.2021

4. Sh.Ram Pal Verma, AAO to ICAR-DMPAR, Anand on 22.11.2021

5. Sh.C.L.Meena, AFAO to ICAR-NRCC, Bikaneron01.12.2021

6. Dr.A.Sahoo, Head (Acting), Animal Nutrition Divison to ICAR-NRCC, Bikaneron 15.01.2021

7. Dr.Vijay Kumar Saxena, Scientist (AP&B) to ICAR-IVRI, Regional Station, Bangaluru on 31.03.2021
8. Dr. Shilpi Kerketta, Scientist (LPM) to ICAR-IARI, Ranchion 31.03.2021
9. Dr.Rajni Kumar Paul, Scientist (AP&B) to ICAR-NDRI, Karnal on 07.04.2021
10. Sh. NeerajTawar, AO to ICARHQ on 20.07.2021

Obiturary

1. Dr. Davendra Kumar, Principal Scientist (AP&B)on 10.09.2021
2. Sh.Kailash Chand Meena, Skilled Supporting Staff on 02.02.2021
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VISITORS

There has been tremendous improvement in the institute w.r.t. the infrastructure and quality of science
since | left the Institute. Extension work carried out by the scientists is praise worthy and could serve as a model for
other animal science institutes to emulate. Some of the quality science conducted by the scientists should be
highlighted. | congratulate the Director and his team for the significant achievements.

Dated :07/01/2021

Dr. B.N.Tripathi
D.D.G.(Animal Science)
ICAR,New Delhi

TS TSI H WA 1 S TS Il ST N WEAT ShT FHUT {SHAT | HFUT SATERT T AR ohi oh o1G
I fereT H Ferem 31T 372 SIeal H S eI ST STErTe W T @ | Rt ot JRera o Tt garer ohl TXig=a ohTdl § | SF. TR HAR
ATE STt ShT WERTTH ekl UTel o Uil ST S TTel ST 31X sHereen H S-ehl TR SE-1 € | 370 Tea 1l Tt o Ui sHeei ol
TRUTTH & S G 210 o182 o Uit § S1a @ | 311en it 9 oht Aehetar TrHior qer o foru rerva werdes fag 2rt |
B BTfdeh JIUTERTHATT | SHHEIT hl o SATUSHT TTfel & IS € |
STERI HT

HidE 4T (TTEer )
(Ud S W TRE TR )

It's my great pleasure to visit this renowned organisation. | am thankful to Dr Tomar, the Director for inviting

faiem : 23/02/2021

me at the eve of closing and prize distribution function of “HINDI PAKHWARA”.I am highly impressed to see the
different activities related to sheep, rabbit and goats rearing and also processing of wool. Institution is having
machineries and handlooms to prepare the blankets and other items with coarse wool. How to make useful items
from the coarse wool is to be learnt from this institutions and the officers. All the Scientists, Doctors and Staff are
fully devoted to their assigned work. Very neat and clean campus and fully caring for Swatcha Bharat Campaign. |

must thanks to Dr.Tomar ji, who is good administrator, doing his best for the development of this Institute.
My best wishes are with all.

Thanks

C.R. Choudhary, I.A.S (Retd.)
Former Minister,Gol
Former Chairman RPSC
Honorary Chairman, Veer Teja Mahila Shikshan
& Shoudh Sansthan, Hunswa, Nagour

Dated:28/09/2021

It is a fantastic visit and experience with Director Dr. Arun Ji. The work on sheep new breed done by this institute
during last 18 years is remarkable. Also rural India expects same approach by other institutes of Government of

India.
11/11/2021 .
Sunil Kedar
Minister, Animal Husbandry & Dairy Development
Maharashtra Government, Mumbai
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ICAR-Central Sheep & Wool Research Institute
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ICAR Avikanagar-304 501 Distt: Tonk, Rajasthan
Telephone:01437 - 220162, FAX.: 01437-220163
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