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IRARI ITASIEIT WS & STH@IH BT Udh 95 AId & Ud dddl B of a2l 4 ATIdH
JATARIe AR & |1 3+ g1 AT # A% © | A/i¥, S+, §Y, WK Ud T b
—[h R TBTEI &3 # U Hed Ul UcH ¢ | A BV refeyaven § @rads I &3
¥ T8l weret 3R S Wl fhwrach 781 8, 9gd INTeH <l € Td Bic 3R IAid
Tt o e S1fe! & 93 IguTd @1 sonfadsT # Agwaqul it i € | 20
Gl I SO B ATAR, < H el WS AT 74.26 AT (el UE AT BT
13.8 Ufrerd) B, T fs T ST A 14.1 Ufcrerd 1fds 2 | 9 BT gl A SaTed
(8.1 fAfer ed) &1 T 8 ufcrera (678.0 fAferas favum) & w11 <91 # T 6
faferaa ART B AR Ue= BR § IRTe 2 | Y 5 ¥ Tel= I19y v, 37T
ST, PATcd, ISR Ud AHeTg & | 98 4 Gl 1 Scd1ad H fUwel a¥ &1 e 4
25 Flerd &1 FR1EE g8 | ORI & a8 ofFq 3R IR, T, Hcd T
ORI < $ 2 5 I & TN U & G ST SedTe 3 75.8 TR BT INTETH H 2 |

el AT 3T HRBI S W BT 3ed| H gacid, Ied Y 2th, TSBRYT, HISH Ieh MER & U d&d] WrRey
AT, Gt aIARIT & BRI 7 B ART H ghg g5 Ud 59 &3 DI 3777, JoNTR R A<= 957 3 # IR1e™ &1 A ura
BT | 9RT H A SaTe fIeret JMardl ¥ 77 & WR A $IB] HH © | ST STeTdl, 2050 Tdb SHIE BT SIell & b IR o
SRERAT H 34 WA 1 gl 8RN Ud AR SMYfdee e uRye (ICMR) gRT 1.7 3Rd ART & 3f7aTal & ol ugE
IATR] & AR B AT WRI DT GRT R b o1 Uiy av 186.2 fAfera e gu, 18.7 FAferas e #1 iR 306 fafera afs &1
IcTE BT AMRY | A R Uil & T AT SR W 3 fIRTeT U @ MR AT Bl T BT Yo d8T AN B |
ST, ULI3T &I HAT 9T & Tolld, e GEIR HRIHHA & AT 3 ATARIDBII GER BRAT U WIS & oTg Taedias 7iiT Bl
IR B & forg Yo J8cR XTI 81 Hebell 2 |

IR BT Bl S SaTa ay 2018—19 B 1Y 40.4 FAfeTa= ot o1 Ue fave § goR 9 R & | 9IRd H & ol Seara+ Usel 10
TuT I AT ReR 8 | 2017—18 H HUST IENT 71 79.95 eI fhUT 571 (Waell ST BT I 1) BT AT [T B |
SAY U] Iod 7 [ HUST ST B H Bl AMTLIHAT BT GRT B H IR MMATTHR T2l 3 |

TR HfY Icqre Yorelt # ¥ gah fI9 v R & vd g siefarawen & fog #gaqel € | 99 & Wi & ITed @
SATEHAT U4 GETT 9T, 4$ A9 e &l Afeaelf 98 &1 Vs Aecayol SRS © | TSI &%, 74 Bl gfg Td A1l dl Jorait
BT ISP & M TR TS G8T 9474 BIT 2 | M1 2 & 57 AT AeToll 7 STl T—3TeliT UIyoT Ud UTer Hefiall & Areas 9 GaR
T S Faar & | gee SR Ui gRT W fBy S | arel wwifad uRade gatereia aRkRerfadl, faemes fawdiof
R & pTfad B € | 399 fawdia, #9 & 719 & Scared # INTET < dTel defoll &l JATafie guR ), S,
AT T v fepTss B |

< W AN BT AR I R PR B oY G I U F I AIC S S STANT Pl I8dR 91 & 7Y, e vl g @1fdap
o IR SR § Y81 & Ud SR 4l & AP 3R TR R %S & IgIoidl 96T & o FecB S &1 Aheldgdd Fgshvl
R YT & | AU & 31 &3] &1 Wied H QI A1 & I W A F991 Bl W 2 @RI TS T, I8 A7 3Mg W
Ied IRR IR, 3MMER SUIRYT GeTdT G HI I, J8aR ¥a$ TR Jdeg AR I Tdold ST, et iR 157 Haer,
FUIfsTe, Sifdd @Te, SxfIed, IS onfe 3 Aic $9 & fafdy ST W & 81 <81 2 | o) &) # SuHiadll & forg Jgar
eI & fafder ey yarelf 1 Suererdn @ |1ef fhwri &1 3 e & oY A Ud g8 & o |G b1 9l BT {1 Sff 38T




2| WS UTA H U A Bl 9 =g AR I I W R & ufierr, yeeie vd drerdt e @ faR aR @1 R
=1 JroTratl S ST STy aRATSTT, g ST SY ATST1, fH=are UM, 3RT Wifd #RT IRE, |ivIe 37ae) U ATSi1
gTfe g1 fohare amifad 81 <2 € | Su, Sufial vd faami & f2a & forg, Mg u. & Fean & W # gi—few
ST WeX (ABIC) wenifia favar T € |

9 9Y WRI UCT PHIATI §RT ERAH B &1 YT U by 1Y | 99 & SR $.4.$.37 . B AJAL IROTH Bl 45 2T
oI, 39 AAARI Td FMiftea # IRgfaavvr, 4 ddm-a! gaifes / Ui 39a1d, 71 YRad AR / Taheid! a1 Aldb g o g U
10 BiceR H HelRad fham 1T |

# Sf. Prefres qerar=n, |fed, HiY srgwem ik Rier a9 gd weifeers, da.sra, <. 41 . Bord, Sy #eifeee (1
f=TT) W1.8.319.1., BT ST AT DI AT 3 T e, 9 (Al o THRamsil &l Sire & fofg e H sifiwg
e 3R HawE & 99 & forg, €. 9. &, Fa-1, 9ed Jeleed (93] STad U4 Uoi) gd Sf. fawia w=i, werd
ISP, W1.9.37.9., 75 fAeeh gRT AU T avd W&ANT 9 GA-ad & fory faRiy w0 & e & |

H WG I—BHHILH. & HHATRA BT I9d SAFGR FITAT & folq LTS T & Td 37T BT § b 37 dTel auf # &g I
HrENfIfRdT 9 Ud 719 IATeT ST GGG T fHaml @l a1 iR ofifads # gurR &l | § f 9l Wofar, of o=
HAR Td S TSI {8 AT DI ISP HOR URST AT 9 ATYD UTIE Bl FHI TR UBIRIT B & [Ty Y 9818 Sl § |
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Indian subcontinent is a rich source of sheep germplasm and only very
few countries have such a large number of breeds with wide genetic
diversity. Sheep with its five-star utility for meat, wool, milk, manure and
skins, form an important component of rural economy particularly in the
arid, semi-arid and mountainous areas of the country. They contribute
greatly to the agrarian economy, especially in areas where crop and
dairy farming are not economical, and play an important role in the
livelihood of a large proportion of small and marginal farmers and
landless labourers. As per 20" Livestock Census, the total sheep
population in the country is 74.26 million (13.8% to the total livestock
population), which increased by 14.1% over previous census and
contributing nearly 8% (678.0 million kg) of total meat production (8.1
million ton) and employment to nearly 6 million people in the country. Top 5 sheep rearing states are
Telangana, Andhra Pradesh, Karnataka, Rajasthan and Tamil Nadu. The total wool production in the
country is declined by 2.5% as compared to previous year. Rajasthan followed by Jammu & Kashmir,
Telangana, Karnataka and Guijrat are the top 5 states of the country contributing 75.8% of country's total
wool production.

On account of favourable socio economic factors such as changing eating habits, higher purchasing power,
urbanization, increasing health consciousness towards protein rich diet, preferred meat due to religious
preferences, there has been increase in demand for meat and the sector has gained importance in terms of
contribution to income, employment and foreign exchange earnings. Meat production in India is far below
the level of demand from the huge population. Moreover, by 2050, it is expected that the population in India
would increase by 34% and to fulfill the dietary recommended levels of the livestock products by Indian
Council for Medical Research (ICMR) for a population of 1.7 billion people, the livestock sector should
produce 186.2 million tons of milk, 18.7 million tons of meat and 306 billion eggs per annum. Fulfilling the
feed demand of this huge livestock from same resource base of land and water is going to be a huge
challenge. Therefore, rather than increasing the number of animals, improving the genetics through breed
improvement programme might be a better strategy to address the required demand for animal protein.

The total wool production of India was 40.4 million kg for the year 2018-19 and standing at 2™ position in the
world. The wool production in India is almost stagnant for the last 10 years. Textile industry has imported
79.95 million kg of wool in 2017-18 (around 2 times of indigenous production). This shows that India is not
self-relientin meeting the wool requirement of textile industry.

Sheep occupy a special niche in the Indian agricultural production system and are important for the rural
economy. Increase productivity and efficiency of lamb meat production is a key factor to augment the
competitiveness of the meat sheep industry. Reproduction rate, lamb growth and carcass quality have a
major influence on producer's returns. All of these traits of economical interest can be improved through



different nutritional and husbandry practices. The potential changes that could be obtained by
management and nutrition are affected by environmental conditions, particularly under extensive
conditions. By contrast, genetic improvement of the traits contributing to lamb meat production is
permanent, cumulative, cost-effective and sustainable.

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 accelerated lambing system to harvest three lambs in two years instead of two lambs in two
years, higher body weights at slaughter age, more feed conversion efficiency and meat yield, better flock
health management and improved neonatal survival, adaptation and shelter management, diversified use
of coarse wool in composites, organic manure, handicrafts, quilts etc. The value addition of meatand milk is
also explored to increase income of farmers along with availability of diversified food items of better quality
for consumers in urban areas. Institute is extending training, demonstration and skill development of
farmers in large scale to upgrade their knowledge in sheep farming. Farmers are being benefited from the
various scheme like Tribal sub plan, Schedule caste sub plan, Farmer FIRST, Mera Gaon Mera Gorav,
Sansad Adharsh Gramin Yogna etc. For benefits of industries, entrepreneurs and farmers, Agri-business
Incubator Centre (ABIC) has been established in the institute with the support of ICAR.

This year two patents were granted by Indian Patent Office to the institute. CSWRI's research outputs have
been documented in 45 peer reviewed articles, 39 presentations in seminars and symposia, 4 technical
bulletin/training manuals, 71 book chapters/technical or popular articles and 10 folder during the year.

| am sincerely thankful to Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR and Dr. B.N. Tripathi,
DDG (Animal Science) ICAR for their keen interest in the institute's activities, innovative ideas in research
for addresing the problems of sheep farmers, and support for resources. Special thanks are due to Dr.V.K.
Saxena, ADG (AP&B) and Dr Vineet Bhasin, Principal Scientist, ICAR, New Delhi for their overwhelming
supportand coordination.

| congratulate the staff members of ICAR - CSWRI for their sincere efforts and hope that in the coming years
several new technologies would further increase the wool and mutton production and improve income and
livelihood of farmers. | also congratulate Dr. C.P. Swarnkar, Dr. Davendra Kumar and Dr. Ajit Singh Mahla
for their hard work and timely publishing this Annual Report.

Mﬁ
(Arun Kumar)
Director
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ALHIAFU— DRI WS Td H AFAU HLI, 3TABR
YRTI P LT URYE (W1.5.379.9.) DT Teb YT AT
2 S g1 U W WS UR AT U9 IR TfafaferR 7§ der
2| SHD! TITUAT a¥ 1962 # TORATT & ATAYRT H g8 oY |
g H I8 IRER AHTR & 99 F AH0I 2| I8
IRAR AT S T ¥ 320 HIeX Bl SHars T2l 26° 12°
522" N (26.2145° N) 3191 Ud 75° 45' 24.84" E (75.7569°
E) <3<k W Rerd 2| 98 URWR < & 1510.0 BaCIR TH
3Tef Y[ &5 W hiell g 2 |

& faRre qa-iidl ®I BRI B &g A= STaary el
# g9 I & orHu™ a2 SN AT &
IR s (TTEIRYN) bl RO a9 1963 H feHTerel
TRY & AT &5 (Goc)) & T H @) g off | gféroh
&R JTJHUN $vw (TAUHRIRYT) &1 ITOAT 99 1965 #
AT & U FHNADT & F=aR § @I T8 off | 7%
&R IR (TRTRT) @1 RITIAT 99 1974 ¥ ISR & I&h
& SR # @1 T8 o | ISE IRIBT BT AL HRA 8¢ UG
TS dhIDI Bl fABRIT RSP T TAT WA B SATShl

e B U e 3R 99® &g Bg HH SIS & |
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A, fABTTIR—304 501, ITSTEAT
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BT-R— 334 006, ST

IR AT S ST B,
TS (GHee))— 175 141, feAmae uasr
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AATaR, BISTSHTc— 624 103, AHETg
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~ IS IeUTEH, IUTE FHAWPRYT UG WRATI Urer H FeIR
& T Hea eI UrIRTe e
~ g IATEHAT ghg T Tae Bl Tdhilhi BT TR |

G

~ g UG WY G & AT BTl IR Held Ud
RIS SITHETT BHRAT

~ A QT dv] ddbddl b1 fdemN, sedd ud
THTOTEHROT HRAT |

~ TS Td WA IATEH Ud SUATRIAT U= ufRreror <=

~ WS IR DI I dbdi B farl, JrHor

SIBRI U4 fAhRT BRIGAsi BT RIATART Bl

~ g I Ud IUTE ddb-Idh I Fad RS 4
IRt ATl ST BRI

T o T IS B SUAS O PIefld S SATGT b folw
ffaep1fer, FEF HF Icare & folg wRa ARAT vd vl e
31 B IgdoTar ¥ gig & forg aifdere famina fay
g | el e TR & Tew # guR & forg It urer,
ST, TIY0T, JocdTa, TRed Ve Yaer uerail &1 faer
fpar T | fefaa o 78 go Teayel aanel § 719 &
foTQ #o= 1 o SeaTe, BH1 b TRy Raer & forg wwget
IER dfsdl, A= YR &7 IRMNE SAIEd HoTTedl,
ARBIRIT — H& FHBI P oIy wWaell FTAF T,
PEH THEE, YOI YRV by, &3 faftre @fer
fArstor, 7T @ forg g ufoRenTss (FA-TmTeD), |ETfod Wi gd
AITIEE YT$ TR Detey, &7 fafre Fenfia o yeed
BRIHH,  HEARID Gal & [ddHyol STIRT & forg Aferd
FIAHS SUAR, H & Hod AT Icarg ik A3 Sl
HUIfSTe, TEIH l 9T Td 719, ¥ AR R & I

3T ST & He |ald s Ied1ad v [darl & AR —YaT
DI UTATed HRAT T AARITSI BT ST HAT |
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Hafefa ITE 2 | 590 AR, P H IR S & ISTINT
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STINT $HR & fory ifavare GO fHar 17 | M dR R 39 99 G UIRIRIR—MEIRA Tl §RT IRiahd
IR, SAD &A1Y Dl Ud qg URATTHT TR Sedd BRI FUST SATGT A BRI (9N B & Ygd Ud
AT ged W$ It aRATST &I FAad gHrsdl gRT ufd a9 faRen fem & fog s & gRfard f=or & forg &9 orrd
3500 ¥ 3P IqH S, THRI IR WRIY fHA= P19 /B @l g1 & fory &1 uce e fhu € |

IECIRGACR ARG

wgm, HESNTH,
g

g FER W eaeh URETSHT o gehrgat

m AT WAl & Srgae iR e # 2nfier 81 ¢ |

A H, | F I ASST & ARfeRE # wrE B
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I & fory Wigd 99ic td <09 (3ud ar@l o)
RISEL o Y SHART gfoera

/Hq 2018—19 2019—20 2020—21 2018—19 2019—20 2020—21 2018—19 2019—20 2020—21

A AILPIALI— DI HS Ud & JJE G

gl 22554 140.00 77.00 224.46 91.60 43.56 99.52 65.43 56.57
RSEE] 1677.98 1644.00 1655.06 1677.64 1597.23 1609.15 99.98 97.16 97.23
qas 2931.20 3000.00 2779.65 2931.00 2939.32 2693.72 99.99 97.98 96.92
A 483472  4784.00  4511.71 4833.09 4628.15  4346.44 99.97 96.74 96.74
4. U3 faprg R deas uRater

gl 22.10 32.00 14.27 21.70 23.21 8.50 98.19 72.53 59.57
oG 207.44 154.00 230.57 207.09 153.37 21339 99.83 99.59 92.55
qa- 51.95 55.84 5517 51.95 55.84 5517 100.00 100.00 100.00
HA 281.49 241.84 300.01 280.74 232.42 277.06 99.73 96.10 92.35
q. 7T v fiwr uRarsEr

goft 12.39 10.00 8.27 11.35 9.99 4.00 91.60 99.90 48.37
oG 150.34 192.00 181.65 144.43 190.78 161.12 96.06 99.36 88.70
E| 162.73 202.00 189.92 155.78 200.77 165.12 95.72 99.39 86.94
A AT 527894  5227.84  5001.64  5269.71 5061.34  4788.62 98.47 96.82 95.74
(Br+9+4)

RIoTE gord (30l dr@l )

Y 2018—19 2019—20 2020—21
CAERCESICACIREE] 2555 16.81 20.02
EARCASRICECIREE] 12.06 8.01 6.20
RNCENCIREE] 9145 123.33 130.65
EEANEIRCAREED) 1.02 0.15 0.00
fIeeruA® Ud dIEvT Yo 0.81 0.81 0.67
EINGEI 6.69 1.63 0.10
ArenfiaT ®1 fJwr 2.01 0.68 1.60
fafaer 55.08 69.23 44.62
I 134.08 143.77 35.04
Ex| 328.95 364.42 238.90

£

HH=RAT @1 Reafa (31.12.2020)

fofy Hpa W g Raa Raa (aferera)
IRERED 1 1 0 00.00
EEIRED 71 46 25 35.21
SERIE 106 72 34 32.08
ERIRIEEY 73 33 40 54.79
BHIAA ABID 76 19 57 75.00
el 327 171 156 47.71

o
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fear & sTa &) famt / faaror
34 TS G
2016—17 2017—18  2018—19 2019 2020
T ArerET
WIHITT — BHASHATH 491 562 547 396 535 2531
e e W Fead uRISHT 594 608 592 637 697 3128
T A o aRArsET 189 344 264 346 531 1674
I Ud %l
BHSATH, AMABTR
HTSYRT 55 75 82 75 203 490
ATl 00 50 29 1 09 99
qreare! 02 00 00 00 50 52
S ICHIE AT IS 49 171 98 76 80 474
g 6 2 00 14 00 22
AeY, IR
RT 44 35 1) 159 162 490
ARATS! 185 91 128 224 142 770
ATl 127 37 128 98 117 507
Seler®, T
Rrafes ws 109 95 113 64 9% 477
TEATD, AR
HRT AR 191 134 124 % 11 656
rfdamTel 07 73 55 37 72 244
BISIERINGIG ICEG]
ERSEZEUN 74 204 104 46 150 578
T dT, TERY
SFHA 72 74 67 96 86 395
TR (THAENY), TR
TR 109 79 161 38 26 413
AISIeSIRATEYTH (EUTgdIues), Heudad
AT NS 110 125 42 74 131 482
TANRIEHT (HeTIUhysa), A
At 50 94 74 75 126 419
TATHARTE (STUTHaues), et
A 59 137 35 134 131 496
USIAIRUA (STROIYAINGH), SEIYR
KIBISH 25 38 73 62 71 269
A A 1274 1514 1403 1379 1763 7333
qH PHSHITH, fABHTR
RRTE 203 161 142 218 132 856
U USRI, ABTR - 155 506 550 521 1732
SHfiers, Tewr - 4 — 6 24 34
TERID, ATIR - 158 983 1314 1386 3841
E RGN - 317 983 1870 1931 5607

e T - B
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IRT ¢4 ol IU1eA

faazor o 2016—17 2017—18 2018—19 2019 2020

@1 Ry (f) AfABITR 3177.20 2750.20 2186.20 3696.88 2209.40
EIGIRN 313.78 389.06 708.15 850.00 681.45
TS 301.50 151.00 195.00 177.50 216.40

1 AR () ANfABITR 7032.82 9048.82 8513.31 10551.46 8292.14
EICIRR 1626.67 1354.50 1431.97 1400.00 848.05
Tl 330.35 204.24 214.92 283.18 343.80

% 9ot (faa) RIGEAEEN 207.18 131.58 47.91 76.57 160.80
EICIRR 0.35 0.19 55.17 61.20 -
T _ _ _ _ _

g9 o1 (faa) RIGEAEEN 14.00 31.25 30.85 19.59 33.66
EICIRR - - - - -
Tl 0.14 022 0.16 0.16 0.085

ALH.IATU—D A HIALH. D YDA DI QU

2016—17 2017—18 2018—19
Jemfret @ dwen 54 55 60 51 46 266 53.2
Niclee i e 42 40 48 51 45 226 452
T g B =T/ 0.78 0.72 0.80 1.00 0.98 0.86 0.86
i o u
T 26 (61.9) 21 (52.5) 22 (45.8) 25 (49.0) 25 (55.6) 119 (52.7) 238
RIS 16 (38.1) 19 (47.5) 26 (54.2) 26 (51.0) 20 (44.4) 107 (47.3) 214
g T
4.00 TP 2 (48) 2 (5.0) 3 (6.3) 0 (0.0) 0 (0.0) 11 (4.9) 2.2
4.01 ¥ 6.00 19 (45.2) 13 (32.5) 16 (33.3) 17 (33.3) 17 (37.8) 82 (36.3) 16.4
6.01 3 8.00 16 (38.1) 21 (52.5) 25 (52.1) 30 (58.8) 20 (44.4) 112 (49.6) 224
8.00 I 3AfH 4 (95) 4 (10.0) 1 (2.1) 3 (5.9) 8 (17.8) 20 (8.8) 4.0
EIN| 1 (24) 0 (0.0) 3 (6.3) 1 (2.0) 0 (0.0) 8 (35) 16
AT T uF 21 10 16 19 12 78 15.6
RIS 108 69 55 45 27 304 60.8
EASED 4 1 1 2 0 8 16
Qb T 8 45 126 55 3 237 474
Hgeret / geifed 9 5 11 13 4 42 8.4
S d goftavor 7 27 21 71 1 127 254
(Pred # TR T 3 yfeerd H ©)

HYRATF Ud 99 ©-<l § URRerer srimpal &1 I+

2016—17 40 943 84 - 1027
2017—18 27 545 73 — 618
2018—19 31 704 98 — 802
2019 34 766 106 — 872
2020 32 793 32 57 882
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yggi{g gqor

2016—17 44 495 166 884 122 1667
2017—18 63 750 239 1130 104 2223
2018—19 51 1257 124 943 56 2380
2019 80 2223 231 2005 248 4707
2020 27 215 533 168 916

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

qs yeeifl @1 dw=r AN[AD DI H&=AT
2015—16 11 11000
2016—17 7 12250
201718 14 20850
2018—19 18 15416
2019 17 5741

A9 gareq faera

2016—17 12 9 11 12
2017—18 6 7 8 -
2018—19 16 6 5 -
2019 14 6 6 21
2020 12 14 1 —

IJfapr R A Aad A9l ffdps (T9ad I fa=R, 2020)

aquf (Apft)  auf feew  oifwa a1 sitwa g
BT QI CARIESII
(fo+hy /=en)  ("er/fe)

agEHE (W)
Afrdan g AdH

714739 851

22.41
27.95
31.58
39.08
42.56
39.92
37.31
32.55
35.61
35.22
28.75
25.96

7.63
11.42
17.29
23.08
26.70
27.49
27.36
25.89
24.91
18.41
11.94

9.47

0.6
0.0
13.0
9.4
39.2
42.8
49.7
267.7
61.0
7.0
3.0
0.0

=N

© 0 © » 00 O

22

215
2.29
3.49
5.21
4.31
3.94
3.83
2.04
1.33
1.22
1.37
1.88

6.89
8.79
7.72
9.00
9.46
8.40
6.75
4.38
7.06
7.89
7.52
7.81

86.55
83.97
79.37
75.74
70.35
81.42
83.40
89.60
86.00
79.53
83.73
83.50

71.52
66.24
67.33
64.20
54.10
68.27
70.90
77.27
71.63
68.60
69.93
66.54

207
3.21
5.12
7.92
9.85
7.77
6.49
3.60
4.26
4.64
2.81
2.60
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e 31 A= dieFmen & dsd farEl &1 9y, IET—aRI1, <41 §d 3= Al faaror

fafer=r aro=ment & ded A e feam aRaRt &
3], SF—ARI, €41 UG 3 Al fYed Sude
HRATHR FETAAT G DI T3 | AT BT g &9 (i)

g™ BT, (i) e aRaRT & Shae TR &1 $UR SSTHT
(ili) &9 Ta # Ui &1 IUTed g ud (iv) e
[T aTel TRl DI = [T arell Wi gd qhrdl |

YTHIOT SATD] H SRISRTR N1/ ATl Bl TRIGHR

gRATST

s AP Teas RIS &

TE ANTRT YeTs 18 (STgad))

s AT Seas uRATSHT &

T ARATS! $dTs (Seadl)

TRRATGdT AT — g aReR

AT Qo — Seferd, T

HR—efN faernfid e 2 |

THATAUT ST — AERT $hTS, HeTT SIhR

TR QST — ARATS] SHIS, 8T IR
TAHTHYT Aot —AINP on NM

TEATTAdT Ao — AINP on GIP

faafRa |l ariear @) s Wi/ assdie / Rrer
RRIE hv— 13 13 RIS (TATITg), STTeled
ferg fsor— 27 faaca 18 (SeIR)
TSI T4, U+l & 9, 50
Re® Td— 50 D
RRIE ghv— 23 23 IS1a, ST (STTR)
RRTET ga=1— 10 10
fag s 18 fdaca 12
TS S! T4, Ul & diae, 80
Re® Td— 80 UAdH
Hd— 30, Ws— 60, 7T @I AR 30 I, AR, JYROTYRT,
Td e & WH- 04 TP re—TaR, TOTTGRT, HgR
Ryerrs 73 vd Riers fre— 25 HATYRT, TG, BT
01 IA®
e, I BT gidel Ud BId— 197 TR, AR, RO,
285, ST 45, TRTeroT fhe— IS—ITaR, TOTYRT, YR,
102, 1ot fAsToT— 94 b, HISTYRT, BalferdT, <del,
Th— 6, fefth Ifa— 6, ST Yarfera, SR, Refer,
RgeT™ & Th— 282, qTecI— TrsTe ST, Elell, TadR, Sa),
194, HIcSI— 194, IRT HERIT SIET, IS, BT, TH,
- 34, fSHE T 50, ge1 <ad, R (€f), B,
|4l dIo— 92, FTer drel gcTdT, SSAYRAT, ANTR,
(@Y, SfRT, AI)— 36, =T TE—TR, TETYRT, WSl
o— 17, T fi5i— 25 (SAYR), IST7TE (=), dIHTR,

SR, SRATETE

fheei—20, Be—20, TXTH—20 79 1o, GRAT
SireT, aRidi—20,
Tf=TST FAsToT— 236 T
HRT WS— 15 15 Pl (dIHR)
IRATS! He— 14 14 FUHAER (§IHTR)
Fguyofi AT — 500 fam 20 HIcel, TRARI (diHTR)
3f - HTATIS — 10880 56 PITS], TRERY, e, ST,
EIBTDHROT (A HIAT — 6346, 67 HTITeTS, 31T, WTaER
WSl — 10233, YIYIRTR — 5200) (IPTR), AT (3STR)
GfIst o1 — 50 fam 25
IO 8107 — 500 fbaT 34
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g
T 91 ot GRS & T8d ATTIRT 3B1S

TSI o FET—Y1d & H By b
FrT JATSTI T GReM e fhrl bl afmfefep
HFAHROT B ASHTAT TR b

g RIS

BRT i ART ARG — INETD, T

TSI b ST SIS &1 § 9 Uq
DRI SUTEH gIRT AR & S
TR H guR (Sroed)

faafRa ar i

HT—6

ST RIe™ & €% — 32
HreR S, uri &Y dide,

e, qaRTT (6x4 fhe)—21 TS

" —6

AT H B TR — 300
A1t (1%, <, g8 )
TS H SBTHRIT — 1200
Y1 — 700

ot fAs1or — 84 fhuT

TRATL— 242, WA B
fisR—85, ST Raar™ &
THAT— 20, TR
JMER — 45 fdacd,

Hg— 35, THAT / TH—35 TP,

<ifcre meR— 30 faaca
qP— 34, THT / Th— 34
T, g AMER— 25 fFace
Tg] wreed RIfaR (17)— 5464
T PIPATLID TaT— 6925
ug] Fafeedr fde— 450

st fAso— 100 T

o1 (fpom) SIR— 110,

HIPT— 60, I$a— 40, IR— 50,

AERIT— 30, frel— 8, ISl 8
3R Wl Y- 5527 UG gy fel
YIe— 33611

g s / ety are— 113
SR ga=i— 50
TS S! &ld— 425

T BT dldel— 253

TS 97— 140

BIT— 150

fefh=1 gfaa— 294

HE — 30, 9IS — 60,

TS BT T 31X fe & amex

6
16
21

45

587
616
450

1718

113

425
253
140
150
294

30

arifeiay®) Sear g / dedia / Rier

AOYRT

ATAAT, IR(T, SATAT T

SO (FFTeT), a9, T894
(@)

ISeilSaRd, fheryRT,
RTTYRT, PHHIAT, TSGR,
TETIYTS, ATGRT, A TRAT
eI, I (STRYR),
TSHTAT, Beas!, hald,
G 3R WRART (STTR)

FROTGRT—S T, Fre—TTR,
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Jeye eye
SICIR S CAT (RESIET
gd gerufd, & decver Uy Rfbear favafderea HPAFA. — BASHIIH,
Tole FaR 202, UF H. 3-6-492 HFAPTIR — 304 501 ISR
fq famor e, AR NEAY)
2EIIETE 500 029 — TSHTAT IS ABIR® (UY) ScUIeA HR Uol-+)
AHAF Y, BN 9a= 75 feell — 110 001
NS srferssTaT
ST, AREy. el 3] fafbear vd uy wrer weTEmer,
AERIE HElMQud (T3] I 3R oT) AT, dIBTR — 334 001 TSI
AP.AF U, BT 9= g faeell — 110 001 s
U] TerT T
@ﬁ_ RIGI q;m'n RISTRATT WRPR, STIYR — 302 006 RTSTRATT
RT3, MR WRBR (FaTg<) Aeadh St oft. 7% wmf
TEINRYd (U] Yared) W g Y. (Jarfrg) fesramezer (o i) o
302, TERATPT QR SR @S — 1 SRV AL Y. — AR U] FIfhear srgaem dwerm

FOOTaTR — 243 122 SR 29T
TITATETE — 201 014 IR U

<i. Y2l R
o ; EEISEEIRED
ST. 3R.TN. HI.P 31, T~ D1 TG IR R,
feere, favar R (arfgw) G — 250 001 TR U
3itTe <9 uy] ffbedr vd oy fasm fawafderaa
fard TR, UTdElet e G — 141 002 TSI St g, Higdt
ERISERIIREY
< S el APH.IAF Y. — ISR SR AT R,
XorSfid FRATA — 132 001 BRATOT
IR Ud faurimeder (Terdivs) . :
qg] Ffber s Bierst, s HiY fazafqerer Sf. oo Rie

YT IS
ALH.IU. — Do W JTHTT AL,
IR — 125 001 BRATOM

QIR TAEIEN — 781 022 3H

Sl. 3qar s

yeed e
T S () Fetfeas e vd o e B Rifies,
olc R UeT /ST SIUH 312, Wggs! RS Haex 45 TS — 560 024 Pilcd
FRT ST & AR BRATA 132 001 BRATOM oy 3. Rrardt
[ESREESICIBEDN
IRERIED P30, BN 9a+ 7 fIeeh — 110 001
APHALU. — DHHATH, oY sprer wt
HIDHITR — 304 501 R[S HTETYRT — 304 502 TSR
Y 2B Tl BTST
"R |fua SFRIRT — 304 024 TORAT
Si. U@, R
: & 9fua
e A v g Ao g e g s
AHAFI — DAFHIIH, PG — BASHITH,
JAIBTR — 304 501 ITSIRRATH SIABTTR — 304 501 TR
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A9 Yas H, 99 2020 B IR HS ScUTGHAT C&TdT
(EPE) 91 Td 3 HEIM &1 S8 WX A9 4.22 Ud 22.90
fopam of | SrfaerT Wi # ggyoIdr 791 B HAT 1.69 B
AT 66.34 UG ol | ¥IRE g & Y9d QR Wl A
3T < gY @1 I 784 w4 o | el <= ot 9,
U1 gU AHAT H 100 W B 1 S BT JUHard &
ot AT ST, B BT W S T g € |
NI BT Uerd Shigal H, AR Wi & 31 gqadl
B 58 HAAI BT ST, HAAI DI G&AT 1.87 H AT 71
IfereTe agySl g3l |

TR 1 1 SfF & U 8 &3 & Yfderiiciss
JAHA HIASIY™ W, IA—dEH (FecB™) #H
<fFeAICSS U &1 a8 (FecB™) Wsi # <Jfdadcss
ST @ TRy UfoReITue 211 Uaffd faar |

Uers Wl Bl ol H HRA | ATl Py 7Y ATAYRT
Hel W UaT 819 arell |aTi ¥ 3 HEIM (14.20 99 13.46
o), 6 WE (19.84 I 18.49 THuT) Td 9 HEM (26.
19 99T 25.31 TohUT) R 1feF gor <ol fhar |

greHarSl WS ¥, 1, 2 U4 3 W & fory oiiad <fvre gy
BT I T 0.887, 0.862 UG 0.752 fhur off | Xas #,
JIId <1 G @1 I 26.37, 13.19, 18.68 U4 41.76
gforerd Wi # B an Ut 1.577 fHUT & ATT HHI:
>1.0, 0.8—1.0, 0.5—0.8 g <0.5 fhIIT &of &I 7S |

TS 9§ ¥ Y H 99T, TAUUS Ud Gl o’ uaredf
DI ATGT HHL: 4.42, 11.38 Td 15.78 TfcTerd o |

AMRT &9 @ 0 Al (BRa—Ard, s vd
JICER—TdIR) H TP UG Ahdl v H fafderar =
TS | T (@H) THBI S aTell FRT Wl BT Forr
FHBIAT S aTell Ts) § gIRspe IfARE 7 dfed
S @ ii—fafrafid sifierfs < | fay wu 9 &
% Boell U4 difcha eF H ifyagad fdhy e anfe~T
BT $H DI IAG H IR o7 H {9y 78 & | K33
faftal & wrag e g@Hl & oy Tajima's (D) dewerT

>

o
2

Teror ST HRar g fb dexer SaRads uReeun
TADICA S aTell ANRT Wl # K33 & Jfderiicrss

IEHYAT B RAT B A & |

HAAT H M- G907 R fHe 70 srewrg=i = gwifa fh
8 Ud 16 VR a9 & WY HEHT @A dldl gY
yfaRemye & RIS I P 6.7 TG 3.2 Uferd s1fdra
3T < gfg (ADG) Bl & | 791 3 RsTept 914 vd
AR & 9T dTel Aol AT MR & AT dRe g
BT (LMF) &1 Raerrs & <fiF 718 & IRR MR # 25.7
Td 12.5 Hfrerd 1fdre ADG @ w1 IR BIT 2 |

fpfrer Fw=t ¥, Feql SmeR e (iuwd) R
;MR 31 afrdt (30 wfrera) e € & aRvmRawsy
e B UK U9 eI goh AIUHdl BT Jerm d
AT H Mf® ITRR R (299 ) Td dER WIS
HUIARY UG (6.4) BIAT &1 I8 AR <l Feh
AUwdl H Afdd Yh &d AT, dBR AL o
Ao Td o fhvad H fde mifvate uiys
IATEH P 3R IGATd TAT HH HIH IAGH 89 B
BHIROT T |

fheer TR fawdss (FPD) wfafafd w, <= fadss
‘i[?fﬂﬁ RSAA22, RSAA24, RSAA25, RSAA28,
RSAA29, RSAA32, RSAA34, RSAA35 Td RSAA43
= fawa™ig FPD TR (3.2—154 pmol Te@ist / €el)
SRR | 39 YISDI GRT WS & U<l B 549 [Agl b &
Ura T 37.0—420 WfRA W& € S SifddaH
RSAA43 (Streptococcus bovis) @ gRT o |

R A9l H, HIg9 IaoiA dfd fhall gea wd
JITUEYT RTHT O & 12T 26.6, AINRIT URTAT & 1T
28.9 U4 CTSANIORT U1 & W1 44.3 UM o | AR
@1 ferdl arel TMR &7 39 H d8a% 0 4 fdhvas gar
T4 iferes ot arrefiet a¥i el g U @ | 3
We, <fFe NI e AR ufral, weqa ufat
Td RISARIYE =T geh AIUHAl & A1 HHL: 12.3,
16.9 Td 19.6 UTH g3 |
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R IR | 02 vk FEifdafEa A
(CMC) ! Repall o Hecaqol Y1) Al § R
DR B, BT T8 IRA—ARIEIT FgT I @l Tfer <=
B THRIHAD BT A FATAT BT © | 5 Uferera Feraria
FI IURAFT # 025 Ufderd CMC & URvIFRAGwY
e gzeTa YEhTo] DIl BT Al BT AT HRall &
B CMC =1 ReRRId & A1l Aelshadd D A 7 &
YEHTY] WR R ITa UTd &1 weei fhar |

YERTY] BT THIRIT diaT =< Fa=r § MMP &1 AT
BT ATHAT BT IR TP AT -1 YY) BT TR
frar RH< Haer § MMP—11 &7 BIg THT &1 81 T
el fear |

342bp fHaufes Uwergs Si9 &1 vaftha fear ar g
S & Ths Bl P A1 Sie b oy ATT— WIEHR
RO & qTe U qd—feoirg affaardl difiaR
g eI faenRTd foarm T |

s H 3red] avE W W Wieihld o o—a e
1 w51 Td equine chorionic gonadotrophin (eCG)
% SYANT & WM W, AGHHSIA U9 IS Iod &
forT U dwfeuds Wieiadid fAsRIa & & forg, Tot=
A @ SR HIORCR Wol a0l & 91§ ard dl
YBIMT UG 3 & MR s 0+ fHy | I8 R
PR 2 b HTOIRCRIT AN TS 37ebel HE Bl YB3 Pl
FHBIAT PR H B ©, Bl A Bl T AP
TRiIN o7 ST i€ SIuiE & 3dd 9g & forg

RTER 8T SIT AT % |

<fFe R=TaT UR 31ea 7 |l H Gag 06.00 o H 14,
00 951 I PIfCATA Ud byl wR | gig &1 uae
far v gema faan 6 =~1E # ofrsT ==y I &
|l & | TR H, gRomat 1 Srerarg uRRefer # #g
& UrgA—DIfCael 36T & Adrer Bl Favd (T |

R diercd H REM Rigs () &1 tab Sia
RIS UG U9 UHCISIMSITR §RT ARIBROT BRI §Y
A—TRICTS WXF BT STANT IsAge B T H BRD
SI—rdr A1 B gfAfhameil B SSRT HA & forg <=
T | Y SiE @1 et R dferdd & aav®
Pl H ANE TI L, H FEH FHH 3T H FW
faafia o | 59 voR, 7' gfic @& T & RdE
HICYT BT SI—Aal AR WRoidl § RS Iaared &
U Alhd Ufhar & Td RS RIS Uormgd &

X/

25

X/
°e

JFfeIfth TRl & Sitad g & fafi=1 =@Rvll § HIed
Il & T U8 U § ORIl DI YeH drraRer Ye
RIS R BT TTval B 3HY &Il B |

Tg H "7 figd WdE (OMP) SE & Haed & forg
YISTR BT W—fSormg fhar ar vd o9 &1 feenets
FANT BT SYANT BRD ABhAdYdd PETI03 Harsd
# yafefa iR g far 1 |

T # n-3 IR I e Jad TG A8ell & el
DI BRI Rl BifeTa o H GIR Bl & d
A1 B JFEIqoIT &) Bl gordl & Sl fd worfa d
TEISICT H HERI® BNl & |

R HF & RN A Pennisetum pedicellatum
BT IUST AR ORI H 91 PIg FHSIT fhT SRS B
HTAT 25 HfCreTd T ¥ 1 Fehcll & | SRS Bl AT DT 100
LIS Bl SJRIRTT AT (RDN)  Hdet 13.95 Hicrerd
IO &S UG 4.35 U1 &4 WIS & 7T 50 fcerd dd
Y b1 ST FebelT & | 3T 3TeTdT, IR Tl & T 75
AT 3MREITH, 100 URId MRS A 98aR IRl 1
oI IRUTH™ERAY 9.30 UiAerd J1feid &1 ART Ul Ug
TR 1.53 Tfererd 31 sraRemd Wi o |

TS (Avena sativa) fd@Td & U&= # JMURIE 3T &7
TR f5AT ¥ sl & {91 IR A7 & 25 ufrerd
TH HH B AHAT 2 | 100 Ufrerd RDN R Ul a1 SHarg
H DI 4.54 UFTTT D HH B AT IARD DY AT B
50 Hfoerd db A {har ST AhdT & | 39 37T,
JURIE HF & 12T 75 Ufcrerd RDN, 100 Hifcrerd RDN
¥ 98X IR T, e aRvRawy 5 Y @l
TS 6.18 Ufcrerd 31fdre <& |

IS WIe & gl # Afd@re & JIIANT A Siferan
e diot @ SusT, DFY & Sifdds Su H Heayul Gur
TIAT| WS D WIS & PN (@ 10 thha) @1 Jorem #
TR (@ 5 tha) & JTTFRIRT TR R ¥H & IRT Ua
ST H ST 3R 9 1 AT AT ST T80T ARfd 0 A
3ffee o | Slaggeraxvl |kl #, Cu @ 5 kg/ha + Zn
@10 kg/ha & SFFRINT =, URlF &1 Sars, DMA/ T,
gfrif / Ut 60 3= o= LA W@y /diem  Ud WRAR 39
1 UTaR H 31feiehad TR Heeaqol G g |

T P WIS @ 125 ST /B8dCIX & TP AR |
SIIIRINT WR & a9l H 10 Hels H AHTH BX IR DI
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IO ol B! | T BT T H & A1l H RIS H
@ 500 fHUT / BAIR, NfAETE @ 6.25 ST/ BISIR UG
s WTg @125 T /BdcAR +H AN TR HH: 14.
47, 29.82 U9 37.08 UIIRI 318/ Siasd 3T | Zn 10
fPUT/TdIR & SIIRINT W ERfdS AR &l
JANfIHTH B AN BT U (S7 81 # 9 Perg H 128
29 / BICAR) T Bl T8, S foh a9 33.39 wfererq,
Cu—3g5RIT 5 3T / gaaR | 3.80 Wfcrerd d Cu 5
T /BaAR + Zn10 5 &I /TFRIR & TN A
37.5 Tfcrerd 31fere off |

BIEHIES IR R-BIfHEE AR a9 & Haq |
fafer=1 b St IS AEEl & WRi H BIg gRade
TR ST T, BTeAifh, HRA &R BB BT WK Zn
BIEHIES fUER O FHE H 35.8 T2 31fdie of |

- A H STA HHATHRT Pl AR HHATHROT
PP T BT ST AhaT & ST fhsari Bl oifaaT,
TY] T iR ReRar & oy ues rer Hio 3R IR &

UG B & TR Y&TH HR Ahell & |

e HH IRAfAd STl MMALIHAT Td IeadH ol
SATEHAT IIoRT (JTST IIoRT —1) & forg off | I8 <&
AT o AT AR (2.7 THUT ITSRT @ ART + 3.3
T goet TR qE©T AR S IATEHAT B [old FIH
& STl SUTGH ¢ |

379 YIETOT IR 3ffddbrei= #¢ H wfewe fig JerTerT &1
g AT @ $Hdd ARSI TRIeTT IR Yfe ol 718 |

Th WX AT ¥ UAGfCd A1dh & IR & foIg A1
PIRMHT S W AR DIRMGRI & THT D=d
YA, UplOd A1S Ud FHRIA! NPl & A1
PBIRMBIAT Bl YRAR BT T =T | I8 STFATT TITAT
AT o &b THATET ™Al 1P AT H DA BIRTahra
DI AAT B Fhell & il ENA JHITId STFeRi & a1
% forg IR—31aRT A<® Tomell & w9 # B AR
A |

SSCP—3muRa fageiyer ud S9a fRHAieA dered
AR YT & W1 |Ifad wfa & forg e fafie
USRI T SYATT HRb ovine IL33 SIH & <1 &3 &l
gafefa forar |

B Ud s gl H SIexid UReidl & yaee & forg
H W T} AR P QR UMD HT-HAARISD
GATHRUT BT BTG FHTAT U7 77T |

o
*

*

X/
£ X4

o

RS AFRETRAT TR Sird, ARG THR]
Tq Regsiar SremRe S gees Uil @ drer
ga ¥ fRAiew dercd emardl #  dRifremie
eTeiierdl & UcaTdad & Had <dl 8 |

feRiesT wered @ Ufd, Acacia concinna (Ri&TaTs)
P Bell & YIS, 3IHTT Ud BTggl—3Tehlgd 31dh o
HHET: JferdHa YUTeTd, S ARG Yd odl ARG
Tfafaferat <wifg | Balanites aegyptiaca (f&@7rer) &1
IR & STl TG g2-Tol 3T Iifhdd 3f€ IRP Td
arat IRe  wfafaffri w1 wefRfa @=d g1 B.
aegyptiaca MIRUTT Tl D WA 31D B AT I
P YOS Td 3f€ AR Tfifafern < 78, Sdfd
THICH Ud BT SI—3Tehled 31d o dhdd ardl ARD
Tfafafer fears | B. aegyptiaca uRuad wall & STeild
Td THIe & 37h gRT Swddq offdl ARG Tffafe &
T Tie™ &1 71 S YIS U9 3fe AR
Tfrfafer fearg |

i€ W99 WE W, B. aegyptica & IrARIF Hal I
AT 3AHfTd 31 BT 10.00 7T / fAett Afear &f
qorT # gHtfer® 31 & Ricar A+ Huil (AgNPs) @t
2.50 fiar / fivel Afear & A1 S &1 Yor fadry e
>95 TfIeId &l | ofdl ARG IR R, B. aegyptica &
IRUFT Tl A BISSI— ANehIBfeTd 3Tdh & Rca” A4
FHN § g HH Aigar (0.01 BT/ fel) w A
IS SI— JADIBIod AP DI 0.15 TAUT / THell BT Foram H
IP ATl ARG IR (>99 Hferer) <xd) TE |

TN g &% B e &% 0.30 HAAT/ T (WC
<300 Kcal/m’/h) & 049 #9+1/fas1 (WCI <400.1
Kcal/m’/h) T off |

ST W A ST Yeerdhi o d1d, Staphylococcus
SIRINTSfde, SicMsRia Ud AR & Ui
AP Tl Ug Y | E. coli PoUb SIS,
FANTDADIA Td ARSIRRCRT & U AAAD
el 9 | Enterobacter USTA qe2idh QHIAIA,
FAIRTS fdpta, Stedfrargfoad, o emrgfaq,
ARFATRART U Sosdeld & Ufd 100 Hfoerd
NECERIC ISR

FHRAT A gId {6y Y E. coli TFAIRAe & TfT 100
gfrerd wfoRIEN e Serarsfded, TRIYATaaRT vd
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AueIfsTeSTgd @ ufir 50 uforerd ufeiedt o | € 4 E. coli
q egrangfae™ & forg 100 uforerd wferte, vl &
fav e6.6 ufgerg ufaster sfiv vefifye|,
URITATRITRIT Td TSR + AehIASwrISie &
forv 333 ufoerd uftRer fe@mn| S, aureus @
AR wfeRer ffEor 9 Uit & forg 60.0
gfererd UfoRI Ud URIvATGaTRIE, Sgramgfade qe
SttearRRafery @ forg 20 wferera ufoRwer fewamar |

JRICR G-I H W& & Ui, AT g gd
TIEARIYE 91 $I eI 3 AR B uRkEl & |1l
BIB! NS TRING IO g1 fhT 7Y | Ay AT H
YIIUBY, 3HIT—6, -3 9T 3l Td Tols!
AU & aie-a 9T 3, U @ ufrat W arel
ERA H ARE w9 3T WK 6 & |

ATTYRT / ARRT AT 7 3107 o ¥ 81T ¥ faum o
dHIh BT SYANT HRb Al & Jdferd HuIie
famRid fpy 7T | Bug B T B AT Sad dAt b
dra S H GUR T WEied fBar | difsie 7 >30
MPa @ Iif3a emar &l e |

SA-HurE A daad § HUN & gura | 9fg B
RISy el B # AfdE S I g8 | S
HATS VTNl BT SUANT BRBb &l hadl Bl JINT H
AH T 29 S @ A1 30 AR d& U Bl
fAf3ra forar S aear g |

T FUS & Raged IR &1 JecRk 999 & foY w
THTT Ud TRATERYT & el old dgetd SUdR [aaiRad
B T | 1 ST Sgerel W 9, 0.5 A Al W)
g T Bl JUAIRT HUS & AT 11 IR &
AT H BH A PH &F AGa (3.58 HIId) U< B
& foTg Aa=T YT UTT 10T | 31, WeTE U4 SRa! IS B
SYINT R oI T8I SIARVT Sl HUS & WD Ud
T 7 B foTQ Qs A77q gfeahror 7 |

FACH a1l (0.771) Td ATAYRT (0.749) RT3 ArRA
DI JAT H HERT Sab1l S pultole AR o I
IR H FHHI T (0.874) faw@mT | HAfed Ta@m- (374
T/ ¥) U ATAYRT (364 UT/H) BT AT H HERTS
TFB | IR—gAT H Ied &F = (415 UT/H)
M o |

o
*

*

7
A X4

X/
L X4

>

HIAYRT HHAI & ATER ¥ AR, AB T ICTIAHI
% HYUT JAMER AfHT Bl ATHA HIAT A1 A1 T
2 AT Ud a1 AT QT B | TR HeRT & SR,
T & IIFRABIIT B HH PR & ol JgaR qerd]
AR Td eEad @ U Raers T89S 9 IR 79
T ¥ 4 TS |

gd T A H A Fdeor vd R ufderd smER
LT § AT 21 BT B |

UTCATS] WS @ §F H I9T I AT 3.73 HiRrd (Fq=ar
% Ugel AE) ¥ 9gdh] 8.67 WA (¥a9u= & 13 d

WTE) TS TS |

3946 fHATHl BT AT (14), SSIB ISDT (7), Tirerort
(10), ug=HIl (16), AIETSA IMETRT Aells (6), AN
A (5), SRS I (6) Td AT i+ (5)
@ HEgH | AT BT | $HD ITeITal, 6 Yoifidl & AT
SIR—HRITTT 19 U4 4 T3 Hrenfifeal & forg gfaen
& A W 372 farl o arrfad faar T |

TRAT BT T8, HYI—HT BT aTg &3 2019 (30 fobri) #
15 TFCIR A TR 2020 (150 BT 7 93 TICIR Tl U
TRAT B AT H QTERT AT TS fehT 107 |

12 ISPI, 14 Th-Nd! ARDHIRAT Td 1 IM=A~ID
HHART =T UFeToT HRIHH! | 9T foraT |
¥ TF WA Ul § 3ifreRay, o, afgen
SEIBRI TAT BIAT &b B fdbrg & foru 32 ufderor
PripH (882 Hferamf) mrafrd fabw 71w |

TR # fafir=t 5g & SRR gd fron favafdemrer
3 25 fqemdf 7 96 FdaIaR Ud Gvae! rgashH
& AT STTHT Br BT |

TR & AT §RT AT BT VIS H MarId GoR
TG K 1763 WS, 132 THRYT TAT 1931 TR 1 Y |

B 45 TE TF (25 TSI TG 20 RIS ™) Fh1RId
oy U ToIT 62.2 URILTT @R >6.00 AT X e STeel
(17.8 wfdord >8.00 9T XS WY WHel Afed) |
IR fhy T |

TR P ITdfed goic BT 95.74 U SUANT fhaT |
wrenfirel, Sarel & 9, e, ufderor sanfe 9
238.90 oIRGB BT NToRd 37foTd febar 13T |
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arftfes ufdasst 2020

989 Sfae s &1 gaRie
Jodid- Yd IR

HeAr gRATSHET: Tofidl /01 /01 /21—25

IR, M, oM FAR, 3 HAR, UL.&. Afectd, UL Hiet
(30.11.2020 TH), TUH. HIUTT (29.08.2020 ) UG SI.a. T (10.09.
2020 )

BH T Yers & aRRfl # ifaene 9 &1 Scredhdar &1
ARTBA HI, 1000 AfAAN WSl & ISP Na€ BT A1
PR U qY SUTEH & BT AT B & Iqagdl 3
e foa T | BTH H 3NfARI &1 5T, 3, 6 UG 12 HIE &
IR IR AT 3T RIS AR HHL: 2.49, 15.91, 23.95 U4
31.78 fHUT o7 | 99 2020 & SR WS IcUTE &1 (S.UNE)
ST Td <9 T8 OR B 4.22 UG 22.90 fhuT <& | arf¥d
FHITH Td FARTH & SR UR ST &% AT 97.21 UG 96.65
gfcrerd off | ay 2020 & QR A== HSi H IS 66.34
TFISTd & WATeT ST & T gl Bl AReT 1.69 TS TS | MM
|HRTH U4 e U4 UR 31 ST 513 U4 665 {3 32 |

AR BT YUH B: HIST Ud gI%h dli¥e AT H SATE
(SNUWATS) HHIT: 518 UG 894 UTH &T | WSl H 2020 & a9

Ud & GIRTH 3T Q1 G IcdTa 784 UTH T | Siifdaar
TR 0—3, 3—12 HIE Ud IITH IARAT R HAYT: 88.29, 97.93 UG
97.96 Ufrerd &7 |

L1 2345 678910 11213 14 1516 17 1819

bp
1000

500

250

150 140 bp

100 110 bp
50

Do i & MRAR SUTg &1 RS fagayor
(@9 Tar: 50 I vy fagd, o9 1, 3, 4, 5, 7, 11, 13, 15,
18: IH®Y dIed—FecB®™; A9 2, 6, 8, 9, 10, 12, 14, 16, 17,

19: {499 9IS —FecB™)

Bp—dl S Bl STAICISiUT g a¥ 2020 & IR UaT §Y
JAfI Td SHQHUH W91 & & AT W Gl 421 SIUAY
f®Tel Y| S SIAICRY W S A H 100 gforerd
HH—dl SIF & dT8d Bl ddidl § ha—dl SiF BT Uh
T ST & U H YR B4 G © |

TAIRIR 14T S TaiA 8 &5 & Y[dardicigs T
pHem A fe@mn & iR—are®d  (FecB™) el #

FecB non-carrier

CAG;Q

AAATATATCAGACGGT GTT G

FecB carrier

AAATATATCGG ACGGTGTTG

freadismx 16 Sie veai= 8 &9 ¥ FecB AR—drss Ud
FecB ars® Afdem #s) # Yfyeaicrss uRada gwrfa
Sfaradierss IgHa ST

#11.%.375]. U. -Boad 15 TS 51 SIFHENeT A2 17



arftfes ufdasst 2020

fFAICSE U Bl a18d (FecB™) Wi H fJeraicrss ol &
11 deof foar orer B | s URUTAREGwy AT ST |
gRac S FecB TR—dTgd Wi H Te[e1ii (Q) 37! 37t
Bl FecB aTg® W$ H IR (R) T 3FFeT & 1T 9
feam T, BT g |

e TRIETOT 2 TOTelTH, HERTS, BRI Ud IR 49 Il &
BTl T G 80 AT (47 TR 9 33 HIGT, heb—dl SII ATEh)
U] I Y | IERIT UKIETOT BTHH b qed AT Al BT AR
SHISAT IR U< Ud o H b1 & Yag wR i &
TS | AT & AT &3 ¥, 71 Ucrerd Igueial Ud 5= & T
T I AT 1.87 & AT AT el ¥ 31 I=9d H Gl 58 FA+
= | HT H O G 3 HIE T Mg TR ST TRIRE R A
263 Ud 12,57 far 3aT |

BR U9 yeA 4 HIY SUIGd Bq ATAYRT
dsl &1 AgalRie guar

A7 A I IR

1.3, Aford, TH.UH. 357, 30T HAR, ISTHAR (13.08.2020 TH),
TS, UfSAT, Sroiid s #eelr ud arg 4o

BT H HTAYRT HHI BT 5T, 3, 6 U4 12 HIE BT Y W T
IRING AT MR HHL: 3.17, 16.38, 26.38 TG 31.73 fHur
RET | FHY < 3T R gl 0—3 Td 3—6 HIE & R
AT 141.83 T4 78.39 UTH &I | YH Ud IR ©: ATSl Ud
TG YD 3T & ST HHIT: 560, 427 Td 939 UTH
BT | FHRTH U4 FHRTH & TR OR ST &% A9 91.71 Ud
90.03 Ufcrerd &1 | arf¥fes SHfaadr <% 0-3, 3—6, 612 AR @
TIR 3[IRAT TR HHT: 86.73, 96.48, 97.53 TAT 96.30 Tererad
el | faMl BT | 203 (93 7R T 110 H1&I) Y 9 /
faaRa fw T |

RIS §hTs & ded M el & 23 a1 A Gl 66 Thami ol
[fRaforT fasam 1T | et 3815 T (2788 TS A e
wfed) |ffdferd by Y | 71 &1 ST, 3 U4 6 HIE @l 31y
TR SRIR® WR ShHeT: 3.34, 13.83 Td 19.16 THUT T&T | TR
< ST HRIT Y G B JoielT H Ve & FHel I I
AT BT 3 ATE (14.20 9919 1346 U, 6 18 (19.84 94
18.49 TohUT) TAT 9 HIE (26.19 TAM 25.31 fd3M) TR 2w
eRIRS IR ol fhar 127 | et 2789 SUTT Wi H 6246
TSI b 12T 1742 TRd &of U 71T |

faft=1 gyonfo=t ¢d %l &1 gaois ugea

sitad IRIR® wR (fe)
ST 2.49 3.57 3.17
3HE 15.91 19.62 16.38
6 ATE 23.95 32.34 26.38
12 W8 31.78 38.17 31.73
UNEL
FATTH wfrerd 97.21 94.94 91.71
ST R wfererd 96.65 75.74 90.03
(SUCTEIT 3R W)
ST & 9 ol 1.69 - -
P T
S &1 YHR (ufaera)
Tdha 33.66 97.66 91.43
I 56.44 2.34 8.57
EE 9.90 - -
A Scures aar ($N0%) (et /ws)
ST & T 4.22 3.61 3.37
3 AR W 22.90 17.20 15.01
Iirad & Sared (fau)
U B: ATel 0.518 0.747 0.560
TP AT D 0.894 1.158 0.939
arftfe sifaaar (ufrema)
0—3 AT 88.29 80.70 86.73
3—12 AlE 97.93 97.58 95.55
TID 97.96 97.71 96.30

IeAdrS! & SA A8 & U H ATaRie
guR U4 faera

eI uRATSHT : Tofidl / 01 /02 /2025

Y&, Aferd, IR wf, iffar #eramn, srfde A va sy
Pl (30.11.2020 Th)

S, 3, 6 Ud 12 1§ Bl AP W FHY TRING AT AR
UL 3.57, 19.62, 32.34 UG 38.17 fHUT X&T| W7 FH
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AT YR gfg 0—3 Ud 3—6 HIE & QIRI HHAST: 177.37 T
126.88 UTH &I | a1 FHNTH Ud FATTH & IR TR ST
SR ST 94.94 U4 75.74 U & | SIfIAdr &% 0—3, 3—12
HIE T qIR 37aARLAT TR HHT: 87.70, 97.58 AT 97.71 Ufarerd

2T | YA ©: "8l Ud IR a1 3T 3 Scaras HHel:
0.747 Td 1.158 fHUT RET| 9Y & TR Rl 50 (44 R I 6
BIEHENEEEI

RISSCISIKS
T & Y STe 1, 2 T4 3 eI & oI ST 0.887,
0.862 UG 0.752 3T oI | I UdR, 1, 2 T 3 AL & forg
FeT IR qY SaTe ST 26,61, 51.71 Ud 67.35 fawarm
ofT | NG ¥ 26.37, 13.19, 18.68 Ud 41.76 UfIerd We] H i
e g ITTE AR >1.0, 0.8—1.0, 0.5-0.8 UG <0.5 fhuT
3ifdha fobar T | Seaad 1,577 fuT gy Scred o1 3ifdhd
fepam T |

FIETGRAT & SR dTears! &1 iad g6 Saura (fm)

PRD s C|
1918 298 39€ 19§ 24§ 34UE
SEZSH 0887 0862  0.752 2661 5171 6735
ESER) U0 U8 UAUd RSES S NG NN
e 0878 0819 0673 2634 4913  60.62
fedm 0802 0824 0730 2405 4944  67.70
GRIE] 0944 0924 0850 2838 5535 7656
>agef 0924 0882 0747 2771 5290 67.23
#q o > " o " "
AT 0616 0549  0.500 1849 3295 4501
IR 1158 1474  1.000 3473 7047  90.06

AR D g IcTeA =0T 7 1028 UT (A AWIE) | 1283
T (aged 9«E) a% @ HiEe Ifg <E@! g, e 9
TR & 13 J ACIE H S HH TG (441 M) &
ATRT T 800 UT (10 § — 11 & AwE) qb RIRTaC o7 |

1400 -
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Average milk yield (g)

0 T T T T T T T T T T T T

12 3 4 5 6 7 8 9 10 M 122 13
Week

qredrel A€ & v wa-ar= 9%

3iTAa <19 gU SeuTed TR & 7 9, 10 § U9 13 d AwE
H a1 aRfr & Arer \efd (W1<0.001) HE—H& o | a9
% = ol 9 ofd gy Saes R fafi= drpiifgs
&I BT YTa =il T 7T &

qremaeIl 31 faf=1 sEensl wR ureqarsEl wel # siwa
(¢S.E.) = #ru (@) vd e o s (fe)
ol&oT

TIHTERT & AT

1 4 7 10 13

T IAET  0.985 1.291 1.184 0.810 0.501
+0.037 #0047  +0.040 +0.036 £0.270

WA URR™  40.31 39.71 38.66 36.20 31.97
+0.56 £0.50 +0.41 £0.41 4044

WATERTS  16.37 15.69 14.95 13,59 1276
+0.23 £0.20 +0.31 £0.19 £0.29

WAAEE  16.16 15.24 15.00 13.82 12.39
+0.20 +0.34 +0.14 £0.18 +0.28

WHAMET 548 469 4.30 3.30 3.26
PIAEE  +0.19 £0.16 +0.17 £017 £0.15

WARMRT 659 5.90 5.71 5.54 471
o1 aiRfer +0.19 +0.23 +0.24 £0.12 £0.18
WARMRT  14.49 14.04 14.07 13.23 11.95
Fdagh 016 +0.25 +0.26 +0.17 +0.22

AR & 30—60 Al & d= 50 UreaTS! Wi A §U B
T A fBY MY Ud R @ oy frweryor febar
qTeATdTSl H$ W Y § 991, THUAYH Ud qol o uaredf &

TG SHHTT: 4.42, 11.38 TG 15.78 Ufarerd o |

S RIS RIF0, Wl SIfcAd Wk d IRR & gor
R SIed] G G & UG & eI 1 Habd e fob 519 &
60 d fa TR g8 goM 4 a1 w9y f8d & |Hsiiar fby 49+
T GSM & TG P AMHAT FI8R U4 ARIRS VI &
HETH | BT H AeTH I 8 |

e T - B



greargl 98 9 g¥ & 6¥adr MR wifas fagrvand

HIYqUs HIEIEHT. A,

IS AT (Fferera)

4T 4424054
TAYATH 11.3820.27
daers 6.26+0.14
DB 0.94+0.02
PISiE] 417+0.10
EICIRER] 15.79+0.32
NINIRCALNERIY
pH 6.65+0.02
419 fég (°C) 0.60%0.05
T (AT /FHY) 1.0420.00
farega areraar (et d) 5.03+0.13

T URATSHT : T3/ 02 /01 /2025

Iy =S, Ta.&. Twa, (el I, Fa T, 3Rld HAR,
fqweT WERIA T HHATIR R

Bl 9l & ST 3, 6 Td 12 ATE DI H WR A ARIRD
R A 2.69, 15.68, 22.51 T4 28.32 fHuT W&T| Tl D
T 9R g 0—3, 3—6 Ud 6—12 HIE Bl MY R HA: 144,
98, 70.16 Td 30.45 UTH &I | #¥A1 § WA 9 fgdfg woud |
NI S ST HHATT: 910.31 UG 600.76 UTH Y& | TR H
i, S99, IRS T TSl B Hax H HAY: 1886.89, 691.42,
525.99 Ud 642.98 TH 3IRIT S S<aTa BTl | TIq, AT, T
TS UG HSele &l del AT ShASl: 30.39 AIShIA, 6.84

JHY TAT 19.23 T R8T | THRTH TR Ud FANTH & IR TR
TR AT 89.80 Ud 89.72 UfIerd Ve |

b W H gl Slifdaar 96.72 Uferd &l | BT H
BT BRI (40 HfRIE) Geoldl |, dUwanq & (16
gferera), =gaim (11 wfde), @@ (1o wfded) w@
SETA / JAfary (9 Wi Ud) X2 | |t 117 U (84 TR @
33 1<) fhart &1 99 / faaRa fag T |

Qﬂzﬁ T, 3RINY d9sT, EI'a'_‘l HhI3I, 3A3Mh Cg‘-IN, fEHm HaX[Al,
HE STel Ud HHCATHR R

ST, 3, 6 9 12 HIE B! AT W Tha A ARING AR
AT 2.98, 15.82, 30.18 Ud 34.22 fhuT 38T | <f e oftwd
AR gfg 0—3, 3—6 Ud 6—12 HI8 UX HHAN: 138.19, 91.39 Ud
40.98 ITH &I | HAAT H UM HRA H A H7 IUTEH
656.16 UTH Y&T | 9% T d1¥d, I TG IRG Hoad |
AT HF IUTE HHIT: 1195.46, 698.26 Ud 443.13 UTH
BT | A= BT A AT, T 18 U AQeI e HHI: 25.
26 ATSHIA, 6.49 JH AT 4561 yfawd B | arff®
FHRTH T TAT FATTH & SR TR Yoi9 G HHeT: 97.18
Tq 84.15 URIed &I | ARATS] WS H G Sifdaal 96.80
gferd &1 | B 142 WS (123 AR 9 19 HIGI) ARBRI
TR /R RGN Gl / fhar &1 93 / faaRkd
by |




S arefl ASY P A BT JATHD YR

HuSs ATHal ARATST WRT Ifqerem  ARAAATT  deelRadas
g TRIR® W (faa)
Skl 269 2.98 3.30 3.36 4.04 368
3978 15.68 15.82 16.58 18.63 19.76 15.30
6 A8 2251 30.18 23.26 27.43 2752 22.39
12 A1 28.32 3422 29.77 37.22 35.17 27.87
PNEE
TN yforerd 89.80 97.18 92.33 98.82 97.74 96.26
=1 &% TR (AR & IR W) 89.72 84.15 84.27 89.29 92.31 87.22
e fRreere gaa 9 Saared (fpa)
Yo B: A8l 0.910 0.656 0.741 0.950 0.860 1.000
TRD D 1.887 1.195 1.681 1.540 1.930 1.150
SERIECN]
g orwTe (FE) 6.84 6.49 715 6.87 7.97 379
T ™ (ATShie) 30.39 25.26 34.46 34.34 20.12 19.60
Fgere (wfiem) 19.23 4561 36.24 12.92 0.12 0.60

CEE IR NI SO RS GCINC RS CIRRE] AR @ STUR TR Yl &) S 92.33 Td 84.27 Hferd
REI | ANRT 4] H Gl SHfIT 96.13 Ui I8 | Bl 203
e (130 TR 9 73 #17) bl &1 99 / faaRka fay |

YT ShIS: hIcs, Mol Ud RN hral TR 59 TRATSTH]
® IRII Bl 69 WS UTTD] DI 7119 WS (4294 TSI AT
el |feq) |ftaferd far 11 | AFRT 391 | 519, 3, 6 U4
B IS AVRT H7H1 § O 3, 6 Ud 12 A8 BT MY W 12 718 o) 31 R ARING 3T WR B 2.94, 14.97, 22.72
IRING HR HA: 3.30, 16.58, 23.26 Ud 20.77 HUT R&TI 1d 28.07 5T 3T | 31T TTPH 1 SIS 580.84 ITH <& |
e Sfad TNIRG R 9fE 0-3, 3-6 Ud 612 A8 TR ot aTfiep Yofeiet &R 78.01 HIwrel <& |

LT 147.15, 72.95 U4 37.91 ITH BT | H91 # Yo U4 fgaa g 3 9 B 7 7862 HSRR, 12086 S AL, 3000

B PRI GX I IATG hH: 741.46 U4 472.39 UTH e & B , POEPOININ
. . AR 10385 37 GRS dT g
ET | TP AP, T, IRE TAT AT D B H AT & v ¢ _ !
F[ 19 Yo He TNIG Y AT WA B 4§ 47

TS hHIT: 1681.29, 517.31, 477.02 T4 612.66 UTH &7 | . N
USHE A IMHd WS UTadl Bl URAST & I &

T BT A\ A, I s Qd HSoled HH: 34.46 AN
HAISHI, 7.15 AHI T 36.24 URId @T| ol FARH U4 T !

A faarg = Acds gRAiHT

3TN NIST, TP, T, e S, o7 31efl, de Ubrer, g+
oITet Ud HHATHY IR

TR IRANSTHT : GIEIRTH /03 /01 /20—25

3fegel B U4 31174, agaal

AT 2020 &b QR YT §Y HHA1 H ST, 3 U4 6 HIE $I 39
TR Gl ARIRG IR HA: 368, 15.30 Td 22.39 fa3T &7 |
T 2019 &b RTT UGT §Y HHAI BT 12 HI8 BT SH W Fol
WRIRS WR 27.87 U1 &7 | d1ftes AHANTH &R Ud FHITH &

e T - B



IR TR ST+ X HH9T: 96.26 Ud 87.22 Uferd J&T | HHAT |
U B: ATS! Ud 9I%h H a1 S STe AT 1.00 Ud 1.

15 T BT | UM ©: 718! & Hodd | dq TS, dg T
Td WG HH: 3.79 WHI, 19.60 HISHI T2IT 0.60 Ufarerd
RET | H91 H 0—3, 3—6 Td 6—12 A8 P MY &b SR g %
ZHHYI: 3.82, 1.32 Td 5.38 U Y& | G, 9% i H 4G
TR 596 WRIE JET| &3 & Vas] # IMgaRid guR TG
=Tl gd U] e T, f2eraer uer & gt 96 WS (56
R G 40 ATET) I T |

IR RIS : THIRIAR /04 /01 /20—25

G, PReGHIE, TUH. JMoiw, Sil. ARG, TH.UH.®. AR,
. TATIH, ST, JRell Gd UH. JTSTITS! (16.03.2020 H)

<ol e JIgHU B, AR R ARG AT el H
T 3,6 T4 12 AT &1 MY TR 3 TRING HIR HHI: 4.04,

19.76, 27.52 T4 35.17 fHUT R8T | 3iad e 4R gfg 0-3,
3—6 Ud 6—12 HIE &I MY UR HHAI: 174.66, 86.22 Td 42.50
I & | A FERTH &% 97.74 URIeIA W& | AR &
MR TR 994 & 92.31 Uferd & | 3iad 9ah a1fiies &
JTE 7R # 2.22 5T U4 A1GT # 1.64 {359 78T | 3T g
©: A8l S IAIGA 0.91 Ud 0.81 fHUT HH: R TG AT
A1 H RET | A dg S, WeelR Ud g oS e
19.19 HTShI, 0.20 Tferd TAT 3.79 JH BFIC H YT 20.12
AT, 0.12 TRTLT TAT 7.97 I TG H &7 | 0-3 HTE,
3—6 ATE 6—12 ATE G G SIITAT SHHE: 9952, 100.00, 100.
00 Td 99.50 TTIRIC &1 | TRl GEIR 8 PIcd Ua AT,
& fHari &l gt 111 W< (57 7R T 54 ATT) T TS |

AT TRATSTHT: THIARIJARYT /04 /02 / 20—25

TH.GHS. ORARA, QOH. RToisd, W1, g, Sil. arRTe,
. TN g Sil. Rl

HIIBTCAT ¥ ST, 3, 6 Td 12 HIE Bl Y UR AT ARIND
R S 3.36, 18.73, 27.43 Td 37.22 YT &7 | 3iRAd <fv1dh
9R gfg 0—3, 3—6 Ud 6—12 HIE DI MY IR A 210.96, 78.
08 Td 40.40 UTH &I | a1 FHNT &R 98.82 AR <& |
g Seq H FHNTH & JATER TR ST &% 89.29 Ufcrerd & |

AT TP AP & ScaTe R H 1.83 fHuT vF AQT H 1.
24 THUT 3BT | F941 # ST Yo B AIET %9 ST 0.97 U4
0.93 YT HHT: 7R UG AIGT H V&7 | 3 g AT, Hgele
Td T oIS AL 34.34 AT, 12.92 AR (hetero) ¥
38.55 Uferd (hairy) @I 6.87 W X8 | 0—3 ATE, 3—6 HIE

THIRIRYT AR WX 9Rd W81 JeT

THIARIIRYT AR R 3Afdarel= AT

AT T



arftfes ufdasst 2020

6—12 AT 9 IIH Sdadl hHET: 100.00, 98.44, 100.00 VT
99.32 YR R8T | 9 GUR =g Bl BT Fel 72 WS (34
X 9 38 HIET) I TS |

ARRT Wl H FHDIl & dTdd [T &

fore Saxerht angaf¥e 9 R—angdfe
HR®BI B UgA
eI RIS Tolidl / 01,/02 /17—20

ST BAR, T, {1, 31T HAR, AT A0ST Ud 6™ Fell

TR 60 A BT SUIRT TRSD WS DI S B IRTS THqD
B & ol AIeTdpia &1 =oiers, foidrer, TRa ARET,
AT T, AIRT, ATAYRT B U4 AIGRR 93 ol fafi= i

2000

1500
1000

500

150

100

50

12000

10000
8000
6000

4000
2000

K31
K32 Kka3a K33B K34 K35

K39

I N BT SUIANT BRG HI=I fHAT AT | ARRT & BT A
HAA (FRIN—AT, S[ells Ud Jdcai—daR) H IAH IR
Fhel w0 H fafderdr T 78 |

ST siferfts # AR aeerdl BT S @ forg, 7@ 60 et
ERT TSR 3R IR—HBheR H IS & 91 AFRT Fei F S
& I BT AGBH ST H UHH fhdl TAT| Fo ARYAY BT
RBTel T Ud WEITAY dIR fdar 17 | 9 a1 UahR |
(K31, K32, K33A, K33B, K34, K35, K36, K38, K39 7d K40)
Uq anifed UaR 1 (K81, K82, K83, K84, K85, K86 Td K87) #
gfcrerg fawal & forg S ifwafs fmor & o fafdre urgeRi
BT SYART PRI Y fAeeIyor fobar T | wfcrerd sifeafes = fa=r
(@¥) THHER AERT Wi & T H TABER Wl H BRI Sild
1 sra—fafafa sifrafes fewrs |

B Non lustrous

February clip

M Lustrous

July clip

October clip

K40  ksq

K82

K83

K84 K85

K86 K87

I3 FEHT H tHlya &1 Ul § A= dufes s (Y—31a) @& am=Aiga ania sifrafe (X—aie)

$11.%.375] U -Bente 915 TS 35e1 AL HITA 23



arftfes ufdasst 2020

T AT | I A I S Febell & fob DbRIfe
WEN B ST AT 1 Bl THdb etoT Bl R we #
HEcayul fHdT 7T Wil © | dx1TeH U1 ot K40, K82 vd
K84 1 Beell # 95 ¥ @b Py WIT &1 I PR
SHT—IRICH HH TR WS 81 & | I B & IR &
T IeidT 8 b gHdhaR AFRT ¥l § BRIfeH SiF & 99T S
fafth THHER B & AT S B B | 1 & Beell
AR Hifcha & ¥ fa¥y U | &b By 77 BIfe=a & 37
TP D ST H IRTETH HeeT H Ry Aga B |

S SIHl H el Yfdeiicss Igoudmsl (TATY) &l Ul
fageryor far Tar| Tajima's (S) AR WET | K33
vferal @& I TgHi @ folg ST A1 —0.212492 FEiRa fbar
ST <2IaT © b dever SaRad™ uR&eT Bl aHdaR ANRT
IS H K33 & Ifdeaicss agmudl dl RS IR Fohdll 2 |
ARRT K33 AT § A58 TTeAd 3l faeTamd <&t 178, 571 9 12
fafgeraTd ugel &1 9arg 7S o |

MEN BRBIRATHRT Fegad] e Aad iR dri &
Fad fafrada # ve Agayel Raerst 8 | ArRT K33 Wide
Sl # SN Ul T Had e R ke (@),

fopam a7 9T vd ORFs # A1 SNPs &1 faeidr off, 5= 9
e UgTgarEl § U9 IR IR—ugigdre ¢ |

RRIE I&RAT &1 419 ¢ g9 STe
g IaR® YuR

THI IR W ARael TR wafraa srgaeam aRare=n

wa.ud. s, Vo, Aferd, 30 FAR, TAS. Uifsa g aRa
ANDR

FE@! (2019—20 & SRTH ST) BT 9T, 3, 6 UG 12 I B Y
TR INIR® AT R HHYT: 3.07, 11.18, 18.71 Y4 30.40 fHuT
RET| 0—3 Yd 3—12 |8 & SR Qi-ich I AR gl THAT:
89.65 Ud 69.65 UTH Y&l | 9 2019—20 & SR YT g
# 90 &1, 150 a1, FHot eI IUTEH Ud g7 e T A
HHI: 76.11, 109.04, 11651 e Td 17353 fad |
TR ¥ BT 3 FeT0N IR A1l YT T |

T¥ep TANTH X Td THNTH B AR TR STH & HHIT: 94.40
Td 104.35 GFISId & A1 S0 & AHI o0 Bl AT 1.22
a1 TS | 9IS Feg R 0-3, 3-6 YT 612 HIE PV 1Y Td

PR (1) IR SRR (a1€) # 1 BRBTRATHR
AT 2 | a9 feereg ®U ¥ AFRT K33 o9 # <% Y
ST ) AT AHST dTel SR 59 TRHT TR 7 3T
2| $D 3TATdT, AVRT 4 | BRI 82 MRNA &1 ) Thdg

D BT H HA: 2.86, 2.54, 0.00 T 2.03 UfTrd & |
Hl 132 IHRAT (95 TR U 37 A1) fhAMI, TRHN Td iR
RPN FRATAT BT I IHRAT 3§ AN T g7 I H
GO B a7 T |

24 $11.%.375] U -Bente 915 TS 35e1 AL HITA



arftfes ufdasst 2020

YluUT B YsTotel GRI AST Bl Icaachdl ol

A d4clld Ud ormaerd® 3MerR ffor
& ATFH 9 W9 IAIGA U4 39 oA

Haelq &l 9T

¥ gRATSAT: TS / 01,/ 01 /2025

JIRTH. MCe, U AIE, TN THR, TH.&. AR (10.09.2020
Td) Td 3RfI= A=

CCRISIERCRIE L]

TI g @ Yd &l & <R fal=1 iid= gia &
w1 g yfoeemue fUa g A9Al § Sdresdr
UGe : G G Bl Yd Td=eAT dTel HAAI # BT ST
R AP & TS & e B3 & oY IRIRATT
A AId BT SUANT - 78 UfaRemid dar foar 1 |
TS g B S8 & A9 (40) B 90 AT & forw 2x2
DhaciRTd fSoig # 4 TRl # Foeeaar | <an a7 | 791
P AFHT Db (MC+) Ud 4T AT dvd (MC-) & 1T 9T &
S WRI (8 Td 16 HfRK) & A1l g UlRemad Raetr
AT | 9 AR T TR & HAAI DI STOTGAR e
Ars1or Ud ereqa @1 ufrr & R | & 9 9id & v H
HEPT Db & AT 8 Td 16 TRTRRT I dTel g7 UfReI®
WM dTel HEAl § PSP G F<UEY H HE: 11.4 TG 6.2
TfCreTd T GETR 21T | HaPT Db & AT 8 U 16 T a1
qrel g UlcReITued Raer™ WR id < ghg (I / 1a)
HHLT: 6.7 Ud 3.2 UfTerd S1ferap o |

U U BR{d U9 ATl 9dhd fif¥a smer
Radrg ¢ 4341 B G A WRUREIA ®Y 9 Ul 8¢
A9l & g9 g $I yd aeat d gl 15 3T @
I B 64 HAIGTYRT FHAT DI T WY A IR A9e! (8 R U4 8
Are) # favifora favar | Feavr w9 (Slo) # AT @ Wda
TH-UF & AT IRURS RIATS JoTell U= UTell T3, Siafdh
QRIE0T el (SN, <2 wEd3) H #AAl Bl ufifed Aed
AIerdid & AJAR TRel g8 BT (LMF) U= fam 1= |
IR Fehel AT 3R (TMR) HHA: 25 UfTrd ATl 831

Afer, MR & Uxy, FeTS A (stylosanthes) BT @ik
RSt B1_1 BT AT 941¢ Y | FrI307 3 75 gfrerd & wR
TR HIHI—26 ferd, Sii—29 fierd, Jithell da—12 ufaerd,
R4l Hh—2 Ui, f[Oa de—3 ufierd, @ier s &k
THG—1 Uferd el e TR | e el H, msd—
ASSINTE TMR S5 & oY HThell & 3iR g AR &
U H HFE FARIGH fBU Y| $HS Helw@dd T H
HHel Db DI 11 ARTR TP A BT 731 T 1 frerd g,
AR Aerr T | &3 H FAhel B BT 9 Ui dd HH
e v 3 ufdrerd 1 AR fiemn ) s H 318
geomg Tei fBar a7 | LMF Rt 9 9 789 & IRIRS
o1 W GUR §AT Td 13 TA1 E1 998 H fid < gig o
TN SHHeT: 25.7 UfTeTd U 12.5 fTerd 37/ 83 |

200 -

160 - =

120 4

ADG (g/day)
[<:]
o

oY
o
1

NV s N s, S s S o
T0 T1 T2 T3
Group

TE G Bl Yd AT § 37T WIS did & |l
" yfieud ey ¢ el & gerere sid e gig

fpfreR AwAY &1 Uiy

fafyr= awT gl & arer 9o fAf¥a R Raae .
fofer A9 § dive q@l &1 A, ShardE
TG HEwvT, gfg u<eld, @1l @Evr yd EREHn
S AIAGRT R FHAT (90 & Y o1y) BT 9 |El H
farfora fopar Tm 3R 75 &A1 @@ (9 3rerT—3rer T TMR
Rgemar 1| TMR # 75 91T fad 8101 vg 25 0T
JTET—3TET @RI |idl &1 21 o1 | IR |Wid TMR—1 |
AR @ gfkrd, TMR—2 # Wgakie™ 3R TMR—3 #

#11.%.375]. U. -Boad 15 TS 51 SIFHENeT A2 25



arftfes ufdasst 2020

RstepT o | afde fAstor 7 wam—34, Si—26, ARATEE doi—13,
GfreT 810715 IR TAH—0.5 fum ufdy fadea fiyemy g |
$TBTIAR RIclTs AIcidla & 1T IMER &I <1 T3 AT Ud
BIS Y AT BT e Afera= fbar war | AR o= b
REeI™ & A1 SHATIERT TS Aol § GoR g7l ford
TMR—1 |q8 & #9401 ¥ 3ifcd TRIR® ao (165 &) H
JUR G| A HH ol Wigellderd (TMR—2) =1
Raet aret W9 ¥ <1 foar a7 | /i o<ii & Raa |
T $HF Hedd TR S Bl USTaR Afdd a5 HI TS | AT
FeT0I = BIg AEdyUl R el T |

HIRAT, 2T Rl U ISR 91 & ARl [90 38R
afgdr Raa wR fFeR A1 3 gie v va drer T
AR ufeal (CFB—1, wgqa uRmal (CFB—2) ud
TSANIYRT 8714 (CFB—3) & 30 UfIerd Ud & Ar—Ter
<1fad fHsroT (65 Ufrera) wd TS (5 wfcrerd) fsor & 34 gaR
@ gfgdTy a91g AT 3R Ud AqE H 10 R AR =i
P STOTAR RIS TAT| ER BT IMSH—ARE T4
T @ o ue g | fremar T faa {817 ofrer
T R@T| CFB—1 # ifad fsror § Aaa—39, i35,
AREE—13, 0 $d—8, WA dP—1, Fhell Dh—2,
fR1—5, @it fAsv—1.5 vd THa— 0.5 wfrera wwrfed o
378 CFB—2 3iR CFB—3 # Ad&1—37, Sil—34, AHATEIA—13,
e b—8, WAl BDH—4, TIHell Hd—4, AR5, TSl
fAs101—1.5 UG TH®—0.5 Ufcerd & wu H \fera favar T |
3 afe BN BT RaaT™ & 3a <1 Al B g § CFB—1
@ qret HEAT # 31f® IRING aor (20.9 M) vd d8av
TR [/UTIRYT AJUTT (6.4) B3N | W& U<l Bl Jorl 4
HIRATT URTAT BT =T aTel #9A1 H 3T &9 gig vd 3MeR
RRUICRUT STJUTd H AT 44.2 UG 9.9 UG GoIR §AT | T8
3T AR & oI ¥ AfAF Yok 5 =TT, TR AFoT
el Td T fdhuad # a1t Wit el Saared aiiR

HH Y WIT IUTGT B HIRVT T | TeT A&7 A B |

IguS e Hsl A wyrl IuRA
q% & forg uivfore sifeds

eI uRATSHT: Tl /01,/01 /17—20

TH.&. IR (10.09.2020 ), U. W18, JIR.TH. ¥ee, Uad. BT
(31.10.2020 T), IR, IMT UG Rl B (29.09.2020 )

THIGRRIT UG GIETARAT & QIR UINUT & J(el—3Tel T
R BT AfAem< 9l ¢d I WAl & yed W

gHTa: ek & R P d1e, 9 Yo gRl drell 22
rfarer= w2t @1 <1 gl # ffra farar mar vd v v
BT THiaReNT @& 3ffeH e @ <R 500 (G-1) 3R 600 UTH
(G-11) ey fsror wfcfe fe=m | 1 9l &1 4 He =_Tg
Ud SESTIHR Wby =1 (a1 17 | G- 4! gar H G-Il
H YRR BT ao Hferep oAT| b Yeb wd AU G-|
939.2 U™ Td G-I H 1029.2 UTH oTT |

uerfafecdia anfer daea—<iwer
NENICIEEICIL

Jeas aRATSHT
U. {18, WG IHR T4 R.UH. 4T

S @1 fAEsa A ardl Sarvail &1 yead el g
FRF fazor : S w9 omeR Raars arel 98 & wA9 ¥
are g Y S fardss ot arel 9eiRar & A1 geraai
B T DR AghAd fhar dem GER Rdifored,
THAECTTR e (FafierT oM<l INTavy 57 |
IRUATY 63 IR oM dF R THS227617 |
THEe227623) BT STHT BT AT | Yerads 3ff+ard rargsirdl
Td Aol tannase fHATHRY &1 | geraai &1 9g= Bacillus,
Enterococcus T4 Virgibacillus Si=d & %9 # g% |

<A faEsT guadl @1 9 fagl g 9 fagsqa
&HT: fheer YR fawied (FPD) TTfafafdl R, ugel & graami
RSAA22, RSAA24, RSAA25, RSAA28, RSAA29,
RSAA32, RSAA34, RSAA35 U4 RSAA43 = fawaasira
FPD vTfafafer 3.2 — 15.4 pmol eIt / EieT ST |

=18 -

§16- B 48h E172h

3 14 -

=]

S 12 -

TEMo-

32 81

£ 67

© 41

©

a 27

o

w 0 I
N < [fe) o (] N < 0 (32]

(9V] N N ™ ™ ™ <t
2 3 2 2 2 3 2 3
(2] (%] (7] (2] (2] )] (2] (7] )]
4 x v 4 x [h'4 4 v v
Isolates
SHATU] gerarenl ohi 91T fa@ e &THar

S JUFD] §IRT WO & U1 $I 49 fAgT &b & UTa &
37.0—420 WA T & T S 3ifU@aH RSAA43
(Streptococcus bovis) @ gRT & |

26 $11.%.375] U -Bente 915 TS 35e1 AL HITA



arftfes ufdasst 2020

RSAA43

|41.95
RSAA35 | | 39.5
RSAA34 | | 38.67
RSAA32 ] | 37.84
RSAA29 | |38.93
RSAA2S | 39.23
RsAA2s | ]36.99
RSAA24 | l40.17
RSAA22 | | 37.91
34 36 38 40 42 44
ITeh 58 UTe grear (Wi )

fafr=1 wRo—aivor @1 aRReafaal &

29 IS &1 I v AT
faftral &1 faera

ALEH I Y. DI AT URATSAT
JRUY. e Ud THG,

faf=1 a=T wral & 9 e i3 smer Raag
A9l A 9 ol ¢d Sav[dy T3ed ey
;T & UKl WA Td RYabT 99 Ud b 25
fcrerd | a9 Wehel M3 MR Raemd Y fBHRR w1 #
AT IS d AT TS HLeAToT BT Feda foha
AT | W SIS U fhell e g srievr Rerer a4
@ AT 26.6, AIRAT TR & 1T 28.9 U4 TEARILT 9T
@ AT 44.3 T o7 | AT & HAEIH A UTD Sl BT JHA
TIEARIYE 919 (19.4 HfRIa) &1 goia1 § Rt 919 (1.8
yferera) vd AR @) gkt (14.1 gfoera) o Raas w® &4
o7 | MR @1 gfkRl arel TMR &7 99 # d8aRk ©U o
fhuea gt Ud fdeh el arweiel g 31l Algdl U
BT | ICRARIENT (6.7 IT¥) Td Rofer w41 (5.7 7mH) Raetrs
BT g1 H SIATdd Fao Agelyor ufd fhur gee =9
BT Y 37ferep o |

ATy ffrer A9t & s & wft v Shavd
TS HTANYT R AIRAT, WS Ud gl & ART
& e 9ol AER afgsr Raar &1 gara: Bier
HAAT (30) BT T T H dIeT AT UG 30 AR AR
ufer@t (CFB—1), ¥reqa Uil (CFB—2) Ud Yergarierd
g (CFB—3) & w1er wifad fAsior (65 wfcrera) dem ok (5
wfererd) & = wof mER afgdr Raenms g | afe Mo

T & |1 AT 12.3, 169 Td 19.6 FAT | HIRAT ufral #
SEd Uil Ud WRAId 99 Raerrs &1 et 9 A1
IO & AH | Sl (Arad Holl) BT JHA 3.70 3R
6.03 TfCIeId B4 g3l | I8 ¥A fbvad & a1fdie Hifadfe
3 IUTET B TR I&ATd B RN AT Gd = Tl Dl

T H 1S SATUER T3S HeeryoT fiyef |
20-

= 184

(1]

S 16

3

c 14'

o

c 124

8

2 10-

§ 8

g 6

2

g
2-
0 :

Moringa-CFB Mulbery-CFB ~ Sylosanthes-CFB
fafir= = witat o¥ 2o g SR W Sest

93l A 9o &Hal 96l g vl
7 YRR fharcis Sur

P

JiRae ARAR A= IrgEeT aRATSHT

TH.&. Wik (10.09.2020 ), THTE, 6119 HAR U4 T.UH. HS A

HIGYRT IR AH1] A ATdeAT UG A1G-IRAT & d1€ & a1
P orgar R A (@ @ udl) @ Raa @1
gH1E: 2R ATTYRT R HH41 (16) BT &I FH! H fawTiord
T T | T HHAT BT AT IWT T T 300 I
R HETOT (F991T STTER) Ua Aeehd 431 T (PRI |qs
1) TAT A + IT AT + WISl & Ul (350 TTH) (8 2)
DI YRS BT TS | FFA1 DI 7 Fo BI SH H S A1f fafdr
SR 4R & fory ufiferd febam | garawer (649 3 o4
50 Hfererd TfriieT YEHIIaH & AT W) IT #9110 HET
@ Y qH YA Y B, AT W) UBA B, Tb AR AARTA
R A1 Ahel BT HATH {1 717 | A 1 BT 37der 998 2
IRR & g9, IR & A9 AR g AUCS] H Heeayui gieg
ST TS | WU 9 & AR R G 98 2 (1.37) B
YT AT 1 (0.35) H FolTcHD wU I B o | eI 3rafey
@ SR I8 <@ 1T fH T8 1 9 62.5 TR @ o H
THE 2 § dadl 37.5 RIIA #9411 Aaw 9T o | STafds,
AT 317y o7 UR HH+T pT Ar U1 GAT THE 1 (257.4 fa=7)

IS (I) AR aRkr, weqd Rl Ud Ieraried

BT oI H YT 2 (232,66 &) H IR—wTeip ¥U H HH ol |

#11.%.375]. U. -Boad 15 TS 51 SIFHENeT A2 27



arftfes ufdasst 2020

AT U] PR P dT1& AR 3 TGl H 41 T[0T O
HIAT, ST B IR Td ehTo] Al W8 1 & qA1
D1 VLT THE 2 B HAAI H B8R U |

AT A9 @ 99 W YeldiAligs 3R ufelimAied
(@R 3R Treq@ dde) Radr@ &1 9914 : B: 718 39 &
AfIe ArQT I (32) BN AR WE W HERfRd T ¥
faTiora v T1am | g 1 Raers dieiaid § =RTs 471109
fAstr (200 UM,/ A @1 &® W) + AR Yee (100
T /&1 B SR A) AT | T eI H ¥ TRE S UIeIdbiel Bl
T AT Ry AIRATT & 2T Uele & |1 9qE 2 4,
HIRAT + Sreqa Uoie (50:50) & A1 WYE 3 H wfcRenfua
forar r Safd T8 4 AAAT (FRIA) BT | 3MER
ReaeTrar 71 | 3177 el B T d TS 2 3R qYe 3 AAAI
H Afere gor U AT | WY 2 WA 307 faAT H, deuwEnd
|8 3 (315 &) vd |qs 1 (330 fo), gamawer (Ugell ) #
Q| FYE 3 WAl ° AIGT H A/ P Seaad AU (50
yfcrerd) vd SWa d1e g 1 (25 wferd) A Ram | s
A & SR YT 4 I DI |l SR A1d 3 el HeT |

Hs # IER ANRAd & w4 4 YD

Sdary, &1 agfa Sre1 feal @
e vd uforear faframie awarn

e Ao ey / 02 /02 / 20—23
et AN, =fe wTer U4 Sl HAR

wis ufsfesd & wu # feararT sif$wiferar (Rretr) = vd
TrIfeTeT SN (3Tael) el & JMER AT B wY
# urafores v wfcrer faframe we@ & Jeaia o forg, ofia
TRIHRYT Thih §IRT STel—qfcdl T ol IR fhar 1 |
ARRT 791 (28) BT 4 IUAR TET H T w0 4 fawifora
foar rar | 791 @1 90 famil & forw wfafes 300 I
R 8707 & AT el ART SeeTgAR Raetrar 137 U4 8
He oA fQaT| s ardmEn, -1 Ud 2 |Gl & WAl bl
RIfcra Fs7or H e URIferT SNhATe™ Ua feArRdRT
BIFSHIferT (@ 1.5 T/ fHuT TRR aor) & wrer faar |
E—3 Fgel (FEFvn) & 591 B 96 dforer A (6
T BT STATRLTAE @ 0.6 AT / f6uT IR o911 v v
AR DI rariare @ 0.8 T / faur TR aor) fe=m T |
STAR & 3 Al & 918, STATHATAT SUATRT 6 HAAT P,
URA% 3 B AE W CANURT BISWHIfGT Td QHIferd!
Mfthfera Raermar 1 | uRfYS IR ao+ =T, -1,

&—2 Td -3 g H HHLT: 1643, 17.21, 18.14 YT 17.00
Ut o7 | TN & 45 &A1 & 918, IR &7 gord =,
E—1, A—2 Ud <13 B W FHH: 19.30, 19.81, 20.31 TG 19,
49 fuT o |

o U4 feusfdia der 4 &) uo= <% 9
IR & forg aif¥a gxasy

et ufRarsr=m: fig=arg /01 /01 /20—25

3R, Uldl, Sdv= HAR,U.TE. Heell, TN Ifev (09.12.2020 Tdh)
1q e g

IR faware § sEifeafiersa dgdis (CMC) a1
YREGAT BT He & dRf & dvel WREUT g THIE &R UR
YHIG: 373 TIH ATAYRT Hel 4 waferd 41 &1 yafad fowan
Td0, 0.1, 0.2, 0.3, 0.4 TT 0.5 Hfererd (w/v) CMC &1 qRadl &
1T S B SE—ARLe—Tgdiat (EYCG) & | fawaiRa
(800x10"[ehTY] / et v U 3—5 &Y Afeda™T uR 96 ©C
qp AL (b 11| Bl AATDHR, QAT YepTo] Tfcreietar
IR FTRT CMC—IUaTRT U FRIF0T gl & 414 galid
o | BTAIfep, YepTv] Tferfierar va Tfcrst feryarei & ydsd
TR WSRUT B QA BT HAE@YU F9Td IST | Y1 Sfla
T, Jed f3leel] Pleivgidl Ud I<d AIScldi~sdd f3reell
ETHAT dTel TfTerd geh1o] 1130 3k CMC—Su=iRe 91 &
dra gaa A | AIRT YR SUEThd HH ¥, Sdid
IR—ART Yeh1o] FHFT BT Tl § CMC—IuaTRT T AT
H A1efd B W AfE o7 | IFl BRITHS f3reel RISl 3R
THRITA IGEdT 0.2 Hfererd CMC—IuaiRa T # Szadd
of), gTeifdh, =T & A1 SfaR iR—<Anede o | o @
JoT H 02 ¥R CMC—SuaiRd T9H # §o
JNFATHRORIT &\ar sfuenpa e off wafds forfts
RIFRTISTT &4 o7 | 48 B¢ IRA—RfAT 41 & A1 IoT
QRIETOT Ul =ell b 9 # 0.2 ufrera CMC &1 sufRerfa
T SR BT THRIHAD ©T F FAIFIT B 2 | 37 H, 9
faR # 0.2 wfterd CMC & a1 B Feayqe! T
BT H IR A B, BTeilfh I8 aRa—axferd Hel dr &
THIET TR BT THRIHD HU H T BT § |

HeT df & fewRevr R seffaafieonsa aqdais &
UHIG BT YA SH: S TID ATYRT Wl H I@fofd driep]
U T Ud 5 31 6 Tfaerd ReraRicl 91 0, 0.25, 0.5, 0.75
dum 1.0 ufaerd (w/v) CMC &1 GR&bdl @ ATl
Sa-fea—gac—ais @ wdl (TFEY) & @ fawaRa
(800x10° 3eh1] / firel) R 0.25 fiell wa el %5 # U

28 $11.%.375] U -Bente 915 TS 35e1 AL HITA



arftfes ufdasst 2020

frar | wi B S dfdAe & sfer IR 5 M
Jfeaad a@ g1 far T 3iR fR fhorer (2—5 &l
Afewam) @ ofex 22 ©¢ @ forg wqfera faar war | gt &1
—25 f$Ift Afaaa / fde 3 —125 Il Sfcaas T wom
AN A WBIGR BT SUIRT HRS SR AR 3T H a_A
ATggiod W gdrr AT | FREC B g | 0.75 wfaerd
CMC—Su=nRd g ¥ fUaes ueara werfesiier i aifdre
o | o e, Sl ga—wiol 3R fge e 1o
st faRmmany CMC— Su=iRa wd =T wwgl & 4=
qor-irg o1 | fUge™ ggend YeplY) Sila- &wdl, UshIae
ISl IR Swd fRreell dleRgled (MCHO) & AT S@d
Ascrpi~gdd fereetl emar ((MMP) drel wifcrerd a1
TERI B o1 H 0.25 Tferd CMC—SU=mRd AT # 31ferdh
1 | GFT hMMP 3R IR—HeTRd AT YhT0] ST 37
J Tafep BrIAD fSeell rdsdl, 6 ufawrd Raaria o
dorT H 5 uferd ReRRia &1 IuRefd # srvennga sifitis
ofT | 3T #H, 5 ufoera Ferariar & SuRerfd # 0.25 wfoRrd
CMC @& gRvmRawy frere geard Y] wri 31fdre g
21 39 YBR, CMC 7 ffeRiic & A1 Hefhardd aid o
HS & YY) W HIRAMIC I H4Td BT Haei= |

Tl H 48 He ava—axféra 9 & arer o+ wdeor:
48 T TRA—TRIET IR B THEE SR BT MBed B B
forg <= go=e 9Rietor fhw U | Hg @ 9 @1 ar a1 EYCG
fOIR® H I1 Uh 19 fBieel] IeaegoR—3MeRd favdRe #
48 TC & forg 3—5 S Aot W) Ra—RfEa far |
AHRT U A A WS BT HORAH—ST (Avikesil-s™)
OIerhiel §RT A AHGTe fhar 72 | w1€i @t A ufafshar @t
UgA T fhT Y 3G gRT 4 7T | We YT R arelt el
T GaE Ud WM SFI T 08 cervix TR 0.25 el dRe—wRiET
R @ ey A o | TR &R Wi & 1722 oSt
q1E 7 IR—aTRA TR DY TUET PR (iR @ 7T | Teror |, |1
Td Il # THEE SR EYCG Ud AR fRreell WdagoR—
IMRT favdR® # HHT: 25 Ufderd (4/16) 9 0 e
(0/16), 125 wfcrErd (2,/16) S 0 wfder (0/16) UG 18
wfrere (2,/11) S 33 U9 (4 /12) &N |

AGT cauda epididymal T | frefiiedi— axies
dR® (9I) @1 e gla: 7T cauda epididymal
T (A1) & g1y aTfcrelerar e MM () @ 38
T T RIT B BT N fhar | AeT AEW B
BISSIRIUCISE STd ARG SIS & e fhar T |
qrefRram Bivbe 9% (W9 7.0) 0.1, 0.25 T 0.5 TH & 7T

dafefd ofer fR | DEAE-agarose 3+ UaRIdol
DIHCRITHT & A 6T Y | Ired 3f2i o1 wifed, Srferfas
wd Percoll-washed cauda Y19 WR eI +iha
e @ fou qeaied fear 1| DEAE-agarose
HIHCTH! & 9715 0.1 Ud 0.5 M K-PB (pH 7.5) 31 # 0.25
MHT afe1 @1 geh1o]— ffspa fafafd o1 ger faar T | ofu
% TESITH—US fageryor 9 60 kDa U1 &1 udl 9a | 0.5
K-PB 3727 & 2 SI—Us fawelyor | uar =ieT b 60 kDa HicH
FI3TTE 4 | GRS 6 B 41 B ASASATISD IR |

AM—AATTT &1 FTANT Td dEer v Fafm
A ded B 7S @ UfhdT gRT Geelfd fohar 13 |
Hera H, 10 el 56.7 mM GRpIfded o ®1 §e—aR AIfsaH
Aorge faera (o0 el g o1t # 30 fum) gaar
W & ar A | aRe 2 el wweifde st
faere @ qre gfafesar fsror 5 10 el Tween 20 fAamar
AT | ST T BT T AT 8 & folY IGerdl & Al 39 20
firte @ foTg 10000 rpm TR UBfad fwam a1 | Pellet &1
gl & AEIROIR | T 1 Ud 8 B U6 aR R
SIERTAT AT | WA gH SHThol Bl MR Ud zeta &THIT &

forg fafa favar T |

ILHIV] BT THITR HTaT Haude § MMP &1 {fiar
BT THl=1: 7S dTell W1 I TR UaT R~ Y= fobam 1T
Td I TR ALTREIRH EIRT AT T | =g BT G- Aol
MMP—11 W& (20 pug IS / 0.1 pg &) & W1J 37°C TR
15 ¥¢ & oy Su=iRa fhar 7| SWER & 918, RHad!
SRrepT Aferlt # s faam a1 vd 15 fAve & forg gepmoy Siret
T T 1T | 31T H YhIY] BT TR YT R Tl H
MMP—11 T bTg T¥Td T&1 ST 7T |

Tl B yoe gHar ¥ guR & fog

eer= gfRarer=m: fig=arg /01 /02 / 20—25

TIE HAR, b, FIHAT, UUH. Fga, THAL af2v (09.12.2020
), TH.09. ST Td rerd— Rig

NG Kp (Kisspeptin) TS SN &7 JaelF Ud darf=i:
HAMET Kp UCTSS S ATHA BT U Bl d SHT B
AT GRARIR Waeiq Ud Felf«iT S B 9T 91 & fory
e a1 | TaI—feomga fey Y WgwRi &1 ITANT HRD
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342bp SNF @I yafdd fkar a1 Ud U @E-feomg
ffereardl dRASIR, SfedIv FI—UTSHR RO & a8 S|
T THS B T AT S & forg faaRad fomam i |

HTeufd S & AT ENEa Kisspeptin @Y ifiaafs
T4 YfEHT : WS 6 HeIRe 19 & UF <fiel (XKps4) TR
U HIddh SHT DI A R B fold SiIF BT T dic
feoTea fovar T | P & GId fHar a1 va pET302
Wdred # FAN fBar T | Hared @ E. coli @ BL-21 plys
T H yRafci T | gfdte SIRY X@ 8 DA URISIR §RT
Td 7T 81 RE double 9reF IRT YRl Bl aaifeid farar T |
A—<fiell Ter g #HeilRes 317 (XKp10) & U& 3R BIC

TRPRYT DI UTGHART TR FeT SHAI BT SUIRT PR Td #IT

TR el & oIt T ahval g UiRfleTR wafdfa faa |
E. coli & pLysS (BL21) ¥ # Hargd dhue &I gRafdd
PR B 918 G AP A Feh (Y Q| G HATSTh
PIRNBY 37°C TR THIRTA (100pg/ml) Td FdRAB DA
(25pg/ml) g RA—aTET (Tedl) Hifsar # Hafdia &1 1
dr 1mM @ 3iftm digar & faw isopropy-B  D-
thiogalactosidase (IPTG) & URdT off | HaeH &I 4°CWR
el 9918 U9 Iaufy am WidH & g & folw SifRie
lysates @7 8 fefl Guanidinium Lysis S & GIR fHa |
MEN BT fadmd WIS & ®U ¥ g a1 71, 399 918 g
M & Refa #§ A Sl &1 ST ke S9@)
Aol ApifesT B TTE |

[ N
First PCR Product (megaprimer) A\
Add second
flanking primer
5% 3
3 5'
Megaprimer
XKp54 gap!
(360bp) -
XKp10 Second PCR
(225bpbp)
/\
X=192bp A
T QIETR WA Rl SUTIT shieh Wael™ 2T < Herem
pET303/cCT-His
XKp54 5369 bp
(360bp) XKp10
(225bpbp)
Comments for pET303 CT-Hls
5369 nucleotides
RE digest release of the inserts confirming the cloning of the genes
PET303 HaTgeh | St oAt At
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Uo[g HGH & <R Ao 9 W @ 9rer
AGHABTAT @ 91 d1d & AL H ¥ 3 avg o
T Welhid MoReoF—Ras AT ST Td equine
chorionic gonadotrophin (€CG) @& SUANT & WM W,
ACHHGIE U4 3¢ Io & foly Udh ddbfodd Weidblial
famRIT BRT b forg, ToT= ARTH & SR TIORSRI ol ar=il
& I AT DI YB3 Td 37 & MR NS I HY | T
A T UORCRH T (@IfABRIcT—1d) &1 3—5 AT Bl S5
DI 70 TDHIT S H STAT 7T UG 12 &7 & T i sity<=ar 12 |
o1 dTIe™ @ 91€, Wl & A1 H 379 6T 6 TS & 3fRTel W
Ty 99 §Q He I R 1 TS | He wfifhar @ <) 94.28
Tfcrerd off | WS MepTe I A4S &1 YA UG H PT FHIIT
IIRIT JTARTST HHI: 22.3+1.26 UG 71.642.33 ©S 2T | IRId A
STTRTT 49.31+1.88 T o7 | 18—36 TS & IR 75 I ¥ 31
TS HE H 31, STafdh dhadt 50 WIS ¥l § 54—72 & & fdsr
A IS BT |

80 -
] .
$ 60
(]
-
o
g 40 A
©
k=
[
o
5 20 -
) = g =
0 :
0-<18 18 - <36 36 - <48 48-60
Time after sponge removal (h)
AT § 98 9 PwIT
50 -
3 40 -
3
)
S 30 -
(]
8 ,
-g 20 - r
o
E 10 -
=»
0 T T T T
36-<54  54-<72  72-<90 90-<108 108-126

Time after sponge removal (h)
el #H A &1 G

7g 3T HRar 2 f UoReId A9 WSl el A @
YA B FHABIAT B H B 7, BTAlfh A BT A
31fdres TRIBIFRT o O 3fe IS & 3RIdd 7T & oy
RTRIER SERMAT ST Wl 7 | A & T=hy we H 3
IS Pl AMF TS T W FHBIAT BRI B oIy
IORCRIE A ST & A1 g Al BT SYATT BB
BT U2 BT famRId &1 # 788 dT |

e uRATSHT.vaars /01 /02 / 17—20

ARIAT, TH.YH.D. ThdT (31.07.2020 Th) Td rerd= RiE

RIS dTadl Al A wIreHr sifdard, feefef vd wm
IRAT 7 e Fr=1ar: =R1E & 919 S AT STedaryg
=TT & Hael H oTdg MA=TaT ®f F9e & forg, TTfHar sk
afdal & SR 3l 787 yde gomrent (R # =R18) @ d'd
JIRD ATAYRT Hel (8) H e read foham 72 | Hel &l gag
7:00 g7 ¥ M9 5:00 o1 db TRMAT AT | TATSHT BIfSHre,
forufef e vd b gRan &f a1a @1 favges wrer T3 | |t #
JIT 06.00 ol H 14.00 Iof T PIfCANA 3IR fpufef wr
# gfg gs, wEifd, IRAT 7 IS Ayl uRad+ &l
fazamar | <t #, 14.00 97 PIfEATA (33.1628.37nM/1), 10.00

35 1
3@ Winter
30 1
= B Summer
E 25 -
2 201
£
o]
(&) 15
©
£
& 10
o
5.
0 - T T

06:00 h 10:00h | 14:00 h 18:00 h
TXIS @ ded ATyl Agl ¥ &1 Srer—arer HiwAr o
roT wiféare aRearer § f e fr=ar

@ =i & = Feo el IR Tefd ®WR @ p<0.05 R S99 Rl ©
g iR &1 ufafafte axa §)

1.1 1

Plasma Creatinine (mg%)

06:00 h 10:00 h 14:00 h 18:00 h

IRIE $ ded ATAYT del § QT AAT—3e T JraAr d
wrer feefef@ uRearor § e Rrrar
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ol (22.64+1.90nM/l) Td 18.00 §oi (19.78x3.08nM/l) TR
Hafda TR @ o # wRie vu | it or| wal #
PICATA TR DI JT H, T H 14.00 ToT (14.84+3.08nM/)
Aqefd BU A BH <xd TAT| e fhufefte ud gRan
INIRS W1 & fioR fT ik—arele vu 3 gRafdd 32 |

ARt = fa9y wu & T & HE H, TR & SR Sietarg
aRReIfeRl # A4Sl & UsA—dIfEhd 31el & AqqRer Bl
gea faar | greifes, |afddl & SRM, =R1E | el JauEy
T1d B FahdT & o BIROT SifcAra § A1id 9fg g8 | I8
[T & A9 & SR Sea fpufef (erenifes IR—areis)
& AT AT 3T T |

oA A sifdsdrela, Afdem g draq=r def &
et fpufefa ga sifdara 9 fr=ar: 59 & a1
T & AA ¥ 3ifdeE, sifddrel wd AregR #el @
SNIRSG Uffshansii # circadian fA=TaT &1 3@ & &
fov feores fear mar, aife IHaRI &1 STIRT S9d
STeraryg & ot T STdeT-TRiTeldl T Udl &R # b
ST A | STFART BT Y&e= &1 T YoTlell & d8d b &l IS
¥ 3T T o | il W G DAY HIAYRT A BT ATSHT
PIFCATA (21.20£3.26 nM/I), gag H 31fIemT & Hefrd W
(13.86+1.20 nM/I) U TTTHAT ¥ Fa§ & FHI 370 FafOd WR
(8.14£1.40 NM/I) & HTHT AfYH oI | THRTAT H JMUER & T4
PIfEATA &1 wR Afaerd # (17.20£2.31nM/l), QgeR #
ATl & G HIICATA (9.9143.35 nM/I) BT et #
HTHI 3T o | AR HSl & A # ST AT H ‘I8
@ ©ch (g8 & G Bl ol 1) H B Bl JAd W
IR—4Tid U | 98 T | BTih, JAfAdIierd #el & AMel §

1 06:00h 114:00 h

= 3

~ 2.25 < <
N
':g, 200

175 <>
° <> >
2 150 <>
£ 1254
1]
3 100,
O 075/
£ 050
& 025;
o 000

Winter Summer
Malpura Avikalin
Tl JeT—3rel T JHEdl d 9 ds Tl A oA
foufefm & war & fafagar
@ W™ & I e el IR Wefd TR @ p<0.05 W [ WRI B
9 iR &1 ufafifea axa 2)

Winter Summer Winter Summer

Avishaan

H06:00h [114:00 h

25. < >
C——
- <>
£ 20]
=
E
5 157
2
5
o 104
©
G
3 59
o
0 -

Winter  Summer Winter  Summer
Malpura Avikalin

Tl 331 #igHl § 9 A "%l A wreHr

diféaasd R ¥ fafqear

@ W & " FeoI aTel IR 9efE 'R @ p<0.05 RS9 WRI &
g iR o1 ufafEe axa §)

Td HOYRT gl H Afddt & H @ SR QT T8 o T |

AT fehufe e R arie U o =T F8l 8T vd A A

@ IR 1 38T | U8 AT 2 fh SIFaRt & 3FT & R W

D TG BT FHd el 3T Ud T & AR H T 3R

TSN B TR H gfeg TH 9R BT HH R & g g off | g9 T_E

@ 3T I AR AT & WITR DR T & IRIRG w1t ol

TG X B forg oRTIeIe 3R faham 81 AT & |

Winter  Summer
Avishaan

et afRarer=m: fi.u=ars /01 /03 / 20—25

ARPR T rad= 8

&3 H ¥ Uil gRT SYANT fhU S arel faff= R &
W ST FUMTerdl Bl Seh Jelh @ [o1g T Sl
e 7 | W e Taeid gd gar #ee1 $l 8= | 3@+ & folg
IR wY A Sl AHiR & A f[Afia 8 & 9 @1
STRINT &R & dlfds Se Afedl & AF—ATT Tl & SR
e STedry I1d | 99T ST 9 | A WS AT 7 e
$ U9 8—16 He e, 2 HT AT TIART 3R IR BT Bl
el B | J B AdbS! b I B A1 ABS! D AT B IR
FHT TR IIX I B | 59 Bodbl I Bl 6-8 39 &I AlClS
@ A1 68 HIT oid ATIATHR AT IR IET ST & | 37 A
B3 TR 39 I B ol TR & US (TR &I ddel) B I
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SRT T SYANT PR © | $ TIRE Bl ©d Bl 2 W dlers e
@ A1 BRI ST &, ded I & Debs B el e Srdr
2 Ol 92 Iafdd T &R S W U # weg aRam ¢
AT & IR 39 TRE S US S IR G ded BT ATIHH
12—14 f&f1 e & MU 9T AT STafd gRaRiy
Y ded ATaHr 5—7 fSUT Afeaas o |

Hs & U @I old Afhd &Har &1
HcAihl Yd qATIT

a1 uRArSr: fgaarg /01 /04 / 20-25
Rreds g, AT JETITAT 1S, FaRiT Ud faord HaR

Jafifea sia afhd 9s & g @ gcdl & YATH -
A H e —E FEEd UUell & dgd I TS R
YA WA BRI arell Wl 4 fadspiid o 4 g9 &
T U fby 7Y | ebod XTI R BT foerior faar
T Qd Y & IAd T & 50 AT BT 7000 IRUITH TR T
UG 918 12000 ARUITHA W 4°C R 30 fiFe & forw
JUBST §RT TAT Gad a1 7 T §Y & T & AT
BT g3l YR aliquots @1 IFT USTgH, Herdiesed U4
QS dcdl & fagelyor & foTy 20°CUR 3@ 7347 |

Slaafed qu Uwerssd &1 SR 3R e - |0
T S T UHd (5 T, a9 Jad {5 T d @t geH
B feriRer far ar | I=i= iR feftaw domgHl (dormgH:

M 1 2 3 4 5

75 Kd

37 Kd

20 Kd

10 Kd

3 fagl togifesd el 9edd @ 91 9s @ g™
MEN b1 SDS-PAGE fagaiwor
(@9 T-UIEH fag®d, ofF 1-Uftad LEe Sad 9% fofta 2 '
goRCY, oF 2-Uftdd 1% TC I9a 91g fftaT 1 € Srsored,
o 3T 1 B S aTe (i 1 He SgoRed, oF 4—UtaE
¥, TC SIgORCY, o 5—Rars qw)

HIRLT, 1: 100) BT SUIIT MY €S & foTQ Uit & A1y el
T UICH & UICRITesied elsgiieid & fofy fdar T,
g9d 918 SUYh UIgd, IYHE Td USIeH & A1 AMS
Tryptic 9rar= {21 37 | g8 WIS hydrolysates @1 Ugam
YIUIdT  THSITH—UST BT SUANT HRDp  HI T T4
SMFRAFHRORIET w1 & forg fageryor fosar |

75 Kd

37 Kd

25 Kd
20 Kd

10 Kd

31 fagl dogifes ool W @& 915 s @ gu
WS &1 SDS-PAGE fawetyor
(eI TH-HIEH fored, oF 1—39 o 2—Rers gy, o 3— Uit %
e SISORE, oF 4T 4 B S a8 f2ftas 1 He
TFORCY, o 5-Ufed 1% O¢ 3@ 918 fftaT 1 € Trgored,
o 6—UftaT 1% B S q1g ot 2 9 Sgorey)

s ¥ AdeI~{ a8y & #reaq |
THIAdT BT GIOT

AT IRATSHT: TR /01 /03 / 20—23

37T FAR, Tad Racll, (e 1, =a Tbrer vd gagd Sl

T WSl (35) = UST & AN (SRR—FATwR, 2020) & 37
H 7g & fod Wl dad &1 veeiE F21 fhar S9a Aarelf
(@ 18 T /9g) @ U& SR HIHT &I IUANT HRD
T D IR & fo1g =1 7am | 5 Wl # ufafe gas vd
oM & F9I H A BT Udl o & foIg, T 3¢ &1 STATT
e T | Ag H IS WSl BT WY AT & STTAR Iolfid
T T | 'S Td Sig NG e & forg 4 fa=t
@ SRTeT TR X7h b T T fbq TV | 11 =Tl & He RO
JITRTS & AT HE URVT €% 65.71 TfIerd (23 /35) oY |

G AHBIAA - HF IRR 1 R (<2.5) aTell ARATST Wl
(39) 1 T SUAR ARl O™ SH—1 (P13 fcrd fAsror 72),

e T - B



Sti—2 (21 &A1 & forg wifaa fsror @ 300 1/ fa1 /W) wd
-3 (21 fadi @ forw <faa fAasor @ 200 o1 /e / W+
150 UT 9 U dcd 38101 / &1 /o) # errafed fobam wam |
T SITHART 7 HIORCRIA WIeThld © A1l <3 A WSl &1
STIRT d’é #G AT [T 17| A< ufafhar shi—1 #
61.53 HICIerd &1 g1 H Sii—2 Ud Sfi—3 H 84.61 Hfererd o |
HE B YA Wl B & 915 24, 48 Td 72 € & IR
HH: Sii—1 H 37.50, 81.81 UG 54.54 Ufarerd: Sfi—2 # 50.00,
9.09 TG 45.45 HfTeTd TAT SH—3 H 12.50, 9.09 Td 0.00 Hferere
oY | g9 eI & ST—1 |8 @ il § Si—2 U4 -3 §
Nf® TSI ¥ A & UeheT HAbdl Bl Ugel TSI fbam | 3=
qioAuas & 91 <l A WS &1 ST dRE 85.71
TRILTd A8 UROT &R & W1 7S FHETe [T |

fei~pd di<idd @ Ya: gaivid
e Rig mida o fag afefss

faieh @) == wd a&or fesror

fasm va srenfre) faurr aRarsen
J&T Hfcl ST Ue e HaaT

E. coli ¥ =rare divadl uRess o3 & uygdm:
querdt faeifid 91, &1 v Sfas afey ©u 2 | figad w
el oAl 7 9 #E AEcayel qa1 e Td IRE ) ©
TqAT 39 ISR, 3ff¥eafs wR S faldre sirenfie dga
Tq qIfeTiasd Hed © | Yigerd! @l fafi=t w3 (o mM (W@
). 0.01 mM (&g 1), 0.025 mM (F9g lI), 0.05 mM (98
IV) Td@ 0.10 mM (A998 V) & A1 Udd daferd el |
goeiid g=: |ArsTd A &l g fHar 11 | 998 | 31

70kDa
55kDa

40kDa
35kDa

25kDa

PLP @ faftr=1 wigar &1 suferfa & aRa mid= wd
= ARa WdA & weg g (@9 10 9 oRa FEfa
ATEE, OF 2—6: El W V d& HURT UIcH, T fIsd)

g H AR, 11, 1V Ta V H g IIEH B 1T H A
4.2, 7.2, 105 Ud 18.0 ufrerd &1 gfg ot | @9E | (drgerdt
Jfed gg wieH) & gorr H AgE L L IV e Vv oH
foerh T afieita ool &1 Yo Ae@yol e[ oI | 948
| |V T & Hael= A g DI TS WIS ol TAfAfe § e
R gfg 83 |

TFHIRE MasH § RdE dedvor & d—Arar
7t &1 U@ ufey verell Xbal iR Xhol &1 SUdRT
PR gU pET303 I Haesd # HAIvHeid & bl
feemere AT @ 1% | Aew WIS |3 S 9t #
gfafharsil o7 A—vRiersd TN Isage BT STANT PP
SAIRT fhan R SFl Sl9 INfee IR @& ATe—3arer
FTIR §RT % |1 2357 nm™' # RIS U907 TR FoR
g g A fhar war| Si—rar Anf g’ R Rigs
Tl & IRl & FHey ad | WY <@ T4, S fF S
& forg e @1 gftc axell & |

40

2 304

-]

[/]

(5]

=]

3 20+

g @ rHC-CS
[=

7] 10 - Protein Negative Control
2

(8}

==
0 5 10 15 20 25
Time (Minutes)
rHC-CSERT FIEdT ScIes &1 AT HURATVH =g
Wagihleifesd w=a

A SF @ ffvefth 2. dicied & aawd Hial
eI Ud L, § 99 HHST A R faqafag oft | g9
THR, I8 gftc 31 1 6 RS Heeiwor &1 Si—=rar arf

3.5 1
3.0
2.5
2.0
1.5 1

1.0

0.5

0.0 ==
Adult Larvae 1 Larvae 3

2. ef<ida o faf=1 faerarars srawenmsil w qPCR gRT
R Rigor (figq) siia &Y amieg a=n &1 aRkaeE

RQ
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RO § RSN S &1 U afshy ufshar € vd R

=ZRON # HUTEH BIA B qAT IE UNS H WG B GeH

RiST gormgd @ Afefs wolldt @ Sfias a6 & faf=r  arcTaRvr vd eriRe s1iRaed @ STexdl @ Iy 81l € |

1.4 (a) PC
13 A1
; 1.2 A2
g 1.1 A3
é 1.0
IE 0-9 A4
s 08
= A5

0.7

0.6

4000 3500 3000 2500 2000 1500 1000

1.29 — (p) PC
T 1.28 - A1
5-"’ -

o 1.27 4 A2
g .
& 126 - A3
E 125 A4
[ -
Fo124 2357 A5
1.23 : , : . T T T T T T
2500 2400 2300 2200 2100 2000

Wavenumber (cm-1)
md= e (PC) &1 ufafhar Sare vdA1—0 fise, A2—5 fiFe, As—10 fasie, A4—15 e, As—20 fiFe @
felg rHC-CS §RT 4000—800 cm™ ¥ 31f¥@ & foag WrM=AIgd FTIR WagT (31); 25002000 cm 'O S|TY MY A
AT &1 GA=A$a FTIR SWagT (9)

aRass @ folv IUY® dweiss ol
HegeIdl dTed OSN aféra A-—faaxer

YUTTell @1 Ugda

i uRATSH: .ya.ars /01 /04 / 19-21
41 HFAT, YUH AT, Tdg AR U4 reds g

Asl A OSN +I¥@HRN & o fiizds & wu § =TT
foizd M (OMP) &Y Fetf=iT vd afdreafe: ororiad)
<R (OSNs) faRy SIS 8l & Sl Il IRIfd
IIATIROT H eI IYOL3H DI U IR SRaalT &1 uall oI &
oy HRATS B &Har B 98 AH ©, S ARITH D T
I BT A Hold € | 379 yorfarat § uRuad OSNs @& forg
OMP &I 9% &U A 3MIfAE foigd & w9 H ST ST 2 |
T H OMP SiH & Haeid & foru UigwR &1 a—feairsH e
T UG SE B RITe FElfST @1 START RS
Aherdgded PET303 Wared H Fafeld aiiR aali fbar 1 |
IS BT ITed URT B & fory sifiaafs d¥ie 0-5mM

IPTG &1 Swan f&ar mar, vd IMAC (Rer arq wae
DIHCRITH) BT STANT R g (AT T |

Wi w2 M E1 E2

24 kDa
Expressed
Protein

ReR a1q FEEpRCHITS! ST ST 3 g f6ar 11 9id=
(W1- 20 nM Imidazole, W2- 30 mM Imidazole TA—figd®, E1- 100
mM Imidazole elute E2- 250 mM Imidazole elute)

e T - B
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Hs 4 AR n—3 Ig3gW adi™
Il & AEIH 9 9g9¥dadl e @ fog

wifgaoRia &1 Genes

fasm= va gienfire) faumr aRatsHr
U Hgell

Fe 50 TILRT ADIT 2—4 parity el TS BT 2 FHIF AHE!
A fTiora fopar wam ga |1 &A1 o1 3fafer & AJaqma &
gre A1 A1 n-3 PUFA (89w a1 31%d) Aq§ A0ell &
da (FO) a1 @€ @& dd @l Ydb |d A1 (PO 06
el / forat 2R oo uR) & 12T 60 o1 &1 3rafer ®
g e foar a1 | g siesSid ®Ier (POF) & e
TG T TIT 98 9% & 9 d fad IR dRUA gfead (CL)
T Ud AIUel W& & Fa¥ H IO T &% & oAb
B foIU ST BT Sree AU RS TR A & fod R
fomam Trar |

7d 3feIuid IRl (POF) el R SYR Ud fid &
AT D] IWRARS b1 BT A1efds uHrg a1 | POF &1
3T AT Rl & 4 Fe9sh & U] PO Raemy g
fRRI3oT Wl BT et # n-3FO &1 YRebdT aTell 4l ¥ 77.78
gfcrerd 31fdrd (1.9240.14 9919 1.08+0.05) o | AT & faA
I ISR W Hg POF BIF dTell Wl &7 3fgurd FO g
# 2 E QRebdT (YREaT & Y4 Yd UTErd AE H HAT: 8 T 68
IeI) @ dTe 60 WTIId e R gl | BTatifd, PO Raairg

g WSl ¥ DI AT H By IR TEl <=7 1T |
4—
A PO °© FO
?_3— o o
éz— A O N @ N a» A a» A
z
o
0 I I I I T
0 1 2 3 4

Estrous cycle
gd IfsScduid I (POF) €&AT WX n-3 PUFA 99€
78l & dd (FO) 3T AN YRabdl &I Y9G

POF MhR TR SUIR, W9I T ST STbI IREOARSE
fepar &1 g¥Ta U AT | FO YR dTell WSl H A B
& g uiEror & ofd ¥ |§ad 98 POF &1 &9, PO
Rl dTell WSl B JoAT (6.67+0.11 IH 5.93%0.10

fipl) & |refe U 9 $H o1 PO Rabal 4 &R—€R
FHI— R T I POF & 3R H YoIR fhar gd POF
AR Jd REBAHE (A I 0) P JoIT H§ 7€ ah 2 4
T ATef® U A AfSS o | fBR W, POF &1 6K,
YRGBT b Y4 Ud UTdrd 7€ H FO 8 H a1y oI |

POF S&dT & S, AS I @ 99 far 1% CL AT & da
H SSOEY R SUAR, AT UG 9D Id! TRERB
e @1 ATl TTa U AT | ARES Tshi @ forg Adfea
JMMER BT BT & 3id ¥, FO Tapal drell Wi +F 370+ =0T
HEET WSl DI oI H (1.7240.15 T 1.08+0.05) 59.25 AfT=IT
31 SieIcHoi e | [Repar 9 gd ud PO el (% # 8
qfcrerd) @1 e § FO TRavaT dTell 48l & dof 56 HfTerd H 2
HEM & R & 3 H D eSO o |

[ [ =To) B rfo

Size of largest POF (mm)
H
|

0 1 2 3 4
Estrous cycle

qd 3iescqui $Ie (POF) &1 WR n-3 PUFA 9%
78l & dd (FO) D TSR YRbdT &T YHTT

Number of CL

mAmn

SIS X WR n-3 PUFA 99« 99l & dd (FO) &l
ATENRTA YR&BAT &I Y919
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POF TR TR IUER, FHI TG I9D! I WRWRS fhar
BT JATE 91T T | FO YRaa dTell Wl H 78 & fa qrapar
Uo7 & 3T H W g5 POF &7 T4, PO YR aTel! el
DI ol (6.67£0.11 ITH 5.930.10 ) # A1feh U | F7
7| PO Rl 7 dR—ER FHI—R Td ¥ POF &
ATHR H GER a1 vd POF @19 d Reba¥s (A 9 0)
DT eI ¥ A =5h 2 ¥ AT Wil U A AP o | v o,
POF &7 TR, X1 & Y4 Td Ueard 98 § FO g #
o=y o |

14 —

12 —

10 —

Size of largest CL (mm)

0 1 2 3 4
Estrous cycle
94 98 CL & 19 WX n-3 PUFA 99§ #8ell & dd
(FO) & ATERA YR&AT HT UG

ST, IHTH 31 | I fshy frar S |ehar © fb
4$ H n-3 A9g FO B AR Rl BifeTgaror T d
IR B & TG AT B SO &% BT Il & ol fb
goTrel # ggueiar @ d9fg & oy smawae w1 ETelifs,
BIfTRAHRTT # FRE & Gid a3 B WL TR DI
STaLTHT 2 |

eI gRESET: NUT/01/02/20-25

T I, ARYS HION, TRIGHT AER, o1 HAR T 4 a1l (13.11.
2020 )

Pennisetum pedicellatum &} ITUTEHAT U Afrse
® Qa3 R DI GH1G : QAR O B FRT
STEHAT TG WIS TR AR 4 TG 309 & R &
UITd BT IMETTT B B oIV IABTR § TH A
(SIS —3TacaR, 2020) & QIR U YA fhT T | 9T
# IR 9T & arer a5l s wiie feursT # g
3o /13T (RDN) Ua 3rufdree 3+ (WW) & &H Rl &
AT AT BT LS foar T |

SdRE B IfOHaH GRIH (100 HRRIE) 59 500 [HUT
U H & |IT YA H o @1 gfg, IR & Ut gd
TR B UM A U A AP g3, Bl I§ IAD
3R 3rufdtse & @Y 75 ufererd 71T & axT6% off | s9feTg,
I8 ST AT © & oufliie 7 & Sy 9 Iud AR
OTaT H {991 Bl FHSIT Y Id=a I A3 25 HiTerd
TH HH B Al © | SIS B AT BT Dot 13.95 frera
IUST T & AT 50 I A Td 4.35 UfTTd &H WIS 100
gfed RSV TR HH a1 S Ahdr 8| g9d 3T,
JUFIE & & WTT 75 UfTLI ARSI, 100 Frere SRS
I JER U A7 s aReImREsy 9.30 Hfrerd 31fdrd &1
FRT U Ug TR H 1.53 Ufcrerd a1fdres raRehd Ui o |

AR & Y Too-1 & WX BT Pennisetum pedicellatum & fa®rd, §9MR, 9RT ScCHdr d M IR g9

qig TN AT §d d@Rifba  areft fiw BRI Kkl T Ufspd
Farg  gaee (Bar/ddr)  ders / aTeht ART Rt (wfeE) wde
([) 9Q0DAS X (@) =T SUW U U (wrfereTa)
(€1/8) (e/3) (e1/%)
IERIES] 954 520 296 88 1153 105 22 1.14 713
100% RDN 130.7 7.44 320 10.6 150.8 215 44 1.36 8.50
WW @ 5001/ 2 119.5 6.77 30.9 95 125.8 145 3.0 125 7.81
100% RDN+WW500{33T /3 140.5 7.96 335 115 165.0 242 49 1.42 8.88
75% RDN+WW500f&31T/ & 136.8 7.90 333 10.8 156.8 235 48 1.38 863
50% RDN-+WW500f&53T/ & 127.6 6.94 319 10.4 145.8 18.5 38 1.30 8.13
25% RDN-+WW500f&HaT /2 1245 6.88 312 10.2 135.0 16.5 34 1.26 7.88
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Avena sativa ® ITUTGHAT YR JIRTE H1 TG Ao
WX BT YHIG: T3 (Avena sativa) & IRT SATGHAT TR
JMURE T Ud TAFOTKIRI & T BT NeTTT B & foly
JNABTFR H 2020 & &Y AIGH & SR b FATT foham 12 |
TN ¥ IR AP & A1 Agfed e forsd |
JIRIRAT AT e (RDN) Td SaRre 9 (WW) & &5
TR B AT HAET BT fRAr AT SdRe Bl
ST AET 519 1500 fHUT JURIE & & AT ANL Bl T
a1 dell @) Sars, whl &5 Gadie vd ukrt § deiRifthet
AT A B9 AfF Bl B, BAP T8 SRS 3R
Ul &F @ 75 ufdwrd A & xR oY | s, ug
AT Hxar ® & emfdne &9 &1 v faerg & wese #
ot +ft i @ 99T SdRa AT BT 25 U T6 HH B
AHaT 21 100 Hfrerd RDN @R 91 @1 SaTs # $Had 4.54
iAo & BH & AT FAXD DI ATAT BT 50 UL qDH BH
far ST FHdr 21 SHD AcATdl, AR ST & AT 75
gfererd RDN, 100 Hfcrerd RDN 9 d8aR 9ram T, o
TRUITFRERAY STE TS B ST 6.18 2T 31fere &7 |

Avena sativa ®! qfg Ud Sual fazivamil (45 DAS)
TR IR & U4 7o TR Bl J9Td

IRRIEG] 36.8 450 37.9
100% RDN 485 6.12 434
WW @ 500f%ar/ 3 425 5.50 4.7
100% RDN+WW500f&3T /3 55.6 6.84 446
75% RDN+WWs500f3T / & 51.5 6.40 439
50% RDN+WW500faT / & 463 6.02 432
25% RDN+WW500f33T / & 442 5.96 420

A8 IAGA $l 961 @ g IR &1
SaggEIHRT & AEAH | NS dadl D

SdIe Bl IAfAbad BT

(F¥ar=1 uR&rs=r: NUT/01/03/17-20)

T T, 3TRGe HIOT, U T8, M 37efl, §Y el (13.11.2020 )
Td QAT I

sifara d9ad @1 3fg td 9R @) SRS R Sifds
el 3R g&1 e dadil & faf=1 w1 &1 gwma:
SifeTe’T daerd &1 gy Td TR BT IATEHAT TR Sifdd ETal

ST 31fIvaTe Ud WS @i & A1 d1di Ud ST & fafi= wasi
DI ARIHAT BT Jid B & Y 9= WA (2017 9
2019) 3T 3T | N9 ATl & ST & Ul =T b wg @re
@I AT H AfIw@IE & AT ¥ I $I U], DFY wd
Sifdes SusT # HEEyul GER g1 | WS I WM& 9N (@
10 t/ha) @1 T H ffdRaTe (@ 5 t/ha) & ATHART Bl avis
I It Wi, I TR BT ST Ta Sifdd IS HA: 15.79,
13.63 U9 14.03 TfTeTd 31f¥a off | 9§ &1 TR & JATHANT (@
10 t/ha) & Joir ¥ Afdare (@ 5 t/ha) & IPRINT W
ARG 9F & IRT UG dio7 § ST iR dfd @) #7137 qen
SDT TEIT WD U ¥ 3N o |

7.00 1 M Avikhad @ 5.0 t/ha
6.00 - SM @ 10.0 t/ha
5.00
4.00 4

3.00

Yield (t/ha)

2.00 A
1.00 1

0.00

Seed yield Stover yield

IRAT 99 @) SUST W Sifdd Wral &1 9919

SIaggEIaRoT |idl %, Cu @ 5 kg/ha + Zn @10 kg/ha &
JITIART =, Ul &1 SHars, DMA/ drer, ufert / drer, 60 fa=t
TR LAl Il /9T Ud YR 99 a7 ISR H 3iferhdH
3R #Ew@qel GuR g3 | FRifd, Cu @ 2.5 kg/ha, Cu @
5.0 kg/ha, Zn @ 5.0 kg/ha, Zn @ 10.0 kg/ha, Cu @ 2.5
kg/ha + Zn @ 5.0 kg/ha, Cu @ 2.5 kg/ha + Zn @ 10.0
kg/ha and Cu @ 5.0 kg/ha + Zn @ 5.0 kg/ha &1 Jer=T H
39 SUAR & URUTARI®Y HH9T: 80.3, 38.4, 29.7, 30.0, 23.1,

19.9, 11.6 U4 8.4 U 31f¥d Sigad g1 |

Biological yield

Cu+Zn (5+10)
Cu+Zn (5+5)
Cu+Zn (2.5+10)
Cu+Zn (2.5+5)
Zn@ 10
Zn@ 5.0
Cu@5.0
Cu@25
Control
000 1.00 200 3.00 400 500 6.00

Yield (t/ha)
ARA 99 & fI9 U9 IR YU RS9GBl gral

ST y9Tq

[ stover
M seed
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AR =19 @ 9fE vd IR 6 SAEHAT KR Sifdd @Rl
IR Y9 UNS ddl & A= wRl &1 yrE: W s
IREGSTIT B MR TR AR 21 737 o1 {3 HH IuoTrs; Mg )
Sfdd @Rl Td PHd UNe el (Cu Ud Zn) @& AT
HR—GGHIRT & T AR B WA R R IR BT gfg,
SeATEehdl Ud T[UTerl ¥ ER BT & | 4S dTef= Jored! 3 fafd=
S ALRMET 1 SR 3, WS Wie, JifawEre (e #
TIR) Ud Cu AT Zn WRI & A1 PU—JGEBROT S TG bl
oI BT BT I o7 | € Bl W @ 125 T /TIIR &
R AR # SIgPRINT W < aut # 10 Serg H A e an
DT IUST Gl B | FRF0T BT JoA1 7 &1 A1l H JURTE J9 @
500 fobUIT / BaIR, MA@ @ 6.25 T/ BICIR Td 9 WIS
@125 T/ TICIR & IIFRINT TR HATL: 14.47, 29.82 Ud 37.08
AR 31 SIagd g3l | Zn 10 fHT /BFCIR & SIGHRINT &R
TISfe AR & 1™ BX IR &1 U (G1 981 # G dHelg H
128 T/TARIR) GOl B TS, o b FREBT F 3339
AT, Cu—3TgoRINT 5 fhaT /BacaR | 3.80 Hfcrerd d Cu 5
T /gaIR + Zn10 5 U1 /TaeaR & IR | 375
i @ off | /@ AR @1 Cu 5 + Zn 10 fhum / gaeeR,
SR @fhTe U ¥ Cu 3R Zn @ SFIIART & SRR <2l 11 &
AT FANT R UR IR WIS, IRG AR U Helrs o
31 A eI 7T | AT H Suerer Cu 3R Zn iR &1 3
A B WA & 918 Sfdd W1E AT & SR Bl 1 o |
9 ], Cu 5 +Zn 10 BT/ 3FcaR & IgyRINT & AT |

Cu 3R Zn & JIfRHdH ST &) |

140

120 1
=
< 100+
O
2 80-
> 60-

40

Control CuS5kg/ha  Zn10kg/ha Cu 5+Zn 10 kg/ha

Biofortification source

gsfas AR & & IR @ IuS W Sld YSIHRvT Adi BT 991

140~

: l l |
T /

Control Waste wool Avikhad  Sheep manure
(@0.5tha) (@6.25t/ha) (@ 12.50 t/ha)
Organic manure source

TpY AR & g IR @1 U9 R wifds @re gial &1 94919

=Y
H O 0 O
o © © o

Yield (t/ha)

N
o

o

Zn BIf¢HIgs AR 9/ WM R Y &9 JT-T80 (DMI;
g/d) H \rie JUR 3T AT (P<0.05) Td AT OvE, &b <d
(6.7 wfcrera) wd NDF (5.6 uforerd) @ uradar bty
AIE TU A B! AE oY | Zn BIfEHSS AR a4 @=
qrel W8 H Y w9 ATYEY A gig S BRI YT Td Ge
G BT FT:T-YT AT BU I 3fSh AT ifh 3 Wivoli
@ et H IS URdc &l < AT Ry iar 3R SR
% Sl Fafda BIfwgs AR 919 # smedhd i o |
BIfdhgs 3R IR-BIfdhgs AR o9 & W= & fafa=
Th O YD JUGSl & TR H Pls TRade T8) ol
T, B, HRA AR BiRGeH B WX Zn BICHES
SRR | WiE ¥ 35.8 Hfrd 31 o |

Ufdd gurd yd dels wHI A guifdd H{Irwell /
ST 9719 37dR BHATHRIT FOTTferal &7 USe: Wd
DI IUST, YUIERT Vg SAT9vadl § GER & o7 SATeT—helIaR
IR HAATHUITE JEaR fAded &1 FahdT § | T XY aRT
BHHATHROT FOTTeAl T FERoT e & fory Farhed! (GN) 3rcR
BHAIDBRYT H Feather Pennisetum (FP) @& Uaeid &I
MBed B & fory aawE gy fhar | waRT 3
HThell Ud FP &1 gorvl U Tbel B UG 3aR B
(2GN: 1FP g 3GN: 1FP) & %4 # @I, <&l FP &I
JET—3TERT FHI TR I 60, 75, 90 TT 120 AT H wrer
T | 7R HHAATDRYT OISl DT YA FAHGed 3T UHHT
e W 15—29 TfTerd 31f¥d off 3R I8 A e W ISl
AT Ud i A BT Hhd & | 519 ST ' (DG) B
Gfthdl B HHell B § SISl 131, T M1 Baal &
UHHTE WS o AhdH IRT Siagd b Scdred [hal; I8
FH1aT o o 31U TS T B ol | et ld! Sul
HH BT TS | I IR JolIf IR & HROT e AR @)
Iusl § w1 3GN:1DG Td 2GN:1DGd fory sHer: 12,5 T
83.7 Hfcrerd off | ST 919 @1 Siedl Hels Yhell SuW
DI TR & I ST 9719 &7 YR # &4 81l €, 60
o game 918 FerE A el @ AfHTH W AR B TS
TSl Bl g, S 75 AT 93lTs 918 Bels & a]reR off | FP @
IS SAfeHTH 120 [ g3NT$ d1% Herg (TRIFT HEe) TR o
dfT GN (7= %¥el) @1 Iuol 60 & GaTg a1e dels &
I H 72.4 wfcrerd &4 &1 T8 |

AR HACITHRUT H IR A1 Td N2 H 10 Ud 8 Hfaerd
@1 g g9, o § 15 nfrerd vd aever feesle v # 5
TfcreTd @1 HH o11E, ST P GIhell & AT WY B BRI
THYT &7 T8R0T BT Hebdl T | JIThell Ud THUT & 3fa
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grg IR Sla— Slaggdiaxer gial 4 gaifad AR &1 uve wR

CcP CF EE NDF  ADF  Ash Hemi-  Cellulose
cellulose

e gid

frifaa 1013 27.81 2.50 57.20 31.1 15.2 26.7 32.29
e $9@ 500 fHar/ & 1176 3057 2.70 55.63 324 15.9 275 33.09
I @6.25e9/ 7 1162  30.22 2.74 55.61 33.0 15.6 28.2 33.22
TS WE@12.50c/ 2 1105  30.05 2.66 56.00 33.1 15.6 26.8 33.87
SEM 0.15 0.55 0.05 0.68 0.37 0.18 0.40 0.42
CD (0.05) 0-44 1-60 0-15 1-96 1-08 0-51 1-15 1-21
Sta ggdI&Her Ed

it 1055 2817 246 57.09 315 149 26.4 32.26
qaT@5.0fFur/ 2 1119 3017 273 56.44 325 155 27.3 33.08
SRAT @ 10.0 fwarm/ = 1128 3022 2.71 55.89 326 15.8 27.8 33.35
qia@ 5.0 fm/z+ Sar @ 10.0 /= 1154  30.10 2.70 55.03 32.8 16.0 27.7 33.77
SEM 0.18 0.64 0.06 079 043 0.20 0.46 048
CD (0.05) 0.51 1.85 0.17 227 1.25 0.59 1.33 1.40

HHATHRYT 7 IR—TGR Plaslgse H gy (13 Hia=m@) 3,
Rra A vd w2, T SdTed (6.5 Hfirera) SR arsaefia
JHR 37 (6 Tferd) e § ST 98aR AR IOre &
Hhd <l € | 919 IRT BT USER, O Td AMIEdT IR
fa=R far ar on, ar 3GN: 1FP 31cR BHEIHROT JUMTetl

frar o1 waar 21 TR el A e fMeren § fb
JT—[h AT H ST HHACTHRUN Pl TR HHATDRUT BRSD
ST T ST HeheT & ST fh=T=l bl STToiifaeh, Y] urerd 3R
ReRar & foTg v rer WIS 3R IR &1 IATed Bl &

IR Y&TH B AHT © |

JER ol Ud 59 Udhorigdd & fAded & wd # SRR

faft=1 wae yomell T FP @ ®ers w9a 9 y9Ifad Jwell (GN) U9 FP & & dR @I Iu9 (GFY) Td g@ daR &)

IR (DFY)
YIHell U (S7/7) Feather Pennisetum SUsl (e /)
] AR @ AR WAR W aR BI AR B q& ar &1
I IS I IS B ST U SuS U
2018—19 2019—20 2018—19 2019—20
B YOTTelY (C)
BIAGN 11.91 335 12.79 4.12 - - - -
DBAAFP - - - - 27.8 5.56 30.06 6.77
GN:FP(2:1) 6.48 1.96 7.48 2.94 15.93 3.58 18.05 3.74
GN:FP(3:1) 1059 295 11.61 3.21 10.64 213 1225 263
LSD (0.05) 3.56 0.92 3.84 0.78 6.81 212 8.36 273
Feather Pennisetum &1 &er1s a9 (&) (T)
60 11.79 3.08 12.62 4.01 13.60 292 15.23 3.51
75 11.29 295 12.04 361 17.06 3.56 19.00 423
20 873 267 9.85 3.32 19.55 3.99 21.44 4,60
120 6.84 2.29 8.02 273 2227 456 2481 5.19
LSD (0.05) 2.41 0.68 246 0.76 494 0.91 5.07 0.93
CxTLSD (0.05) 4.24 - 4.06 - 7.33 256 9.11 2.84
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IRT 9 H Ol & S AREI SIagGeIHRoT &I
ugeld : ¥Eqd Ud SR YOl ART gl #OSRAr @l
SIgGGIARYT fhar AT | s a1 Al s S fAe
PIART (=T, 25 &R 50 UT/U) ud uof SrguEnT
(fFr=ro1, 0.5 Tfcrerd @R 1.0 ufcrerd) @ Ares & o |
B B FaT JHANT & T B H ol FARIbel 44.43
W 44.17 frm /I I U9 b U Hed fEaT 4.10 I
4.85 fas / dienm @ BT 2 |

HIel, 8 d R Ul S 9=, qora
Ud e &I dgdx 9usl & Aead gRT

Yh 83 H WA U4 el gRET 91

RISKEE

RIoTeIT & URaHl sF 83 7 9RT IUTed & fag ore
JMITAHAT BT AT Ho: TRI% AN (2020) BT A= TRy

HAE DI IATGDHAT BT Hedidd RBD fESTs wers udleror
H fbar AT o= ART B! B oA H IO ({1
IORI—1) = ARG U A AT UG @ ol Gol (b |
STafes, fafi= arT wael & 99 IR ST FE BH ol gd
AT IS gael TR—1 gRT &9 (har 17| Yeb od AT
AT (PIfER) TR & forg A &4 off | Fa9 $HH aRafdd
ST JMMATIEHT Ud IeadH el ScaTadhdl TRl (ST JToi

—1) & forw oft |

qS DI Od ATATAGAT BT AThA- : ¥g & AT Azl
GAF H 6) P N3 IMER el H I@T T |

SIERT & Yedd AYE Pl BX o 20 TiIeR STl SUeTe] HRIAT
a7 | R @ oy SuanT {6y S aTel 5Tt + a9t & A1
3 STl T AT B 0T IRT B SATGH & (ol BT T8 Td
TLL3I ETRT IeT STl W+ (UIiel) &fFidh 3R TR &l fohal

AT | SHHT IRR BT IO ATCIRD MR TR GO [haT T |
T8 ST T b SUAR G, U (2.7 THIT SToIRT AT ART +

foiwer Riard @ wwfdad I~ waal &) 3y, Sus vd oTa SdrsdHar

gad anfat qTOIRT

TqR—1 (@R (RTST 9TSIRT—1)
g B SHars () 50.85 65.40 136.50 52.20 2.41 7.26 9.48
gfery @ He 55.05 81.35 9.35 55.25 1.12 3.38 6.70
T gor (5T /BaCaR)  5266.25 8950.00 10675.00 5759.38 404.97 1220.71 15.85
@ 999 (31 /8aeAqR)  2551.50 2397.75 4301.75 2580.25 198.40 598.04 20.12
STl SaredHar (feur /) 1.05 0.99 178 1.07 0.08 0.25 20.12

3.3 fhUT 4o TR @ IRT + 20 SR o) ¥ Afddad
i TR ARIRE aor T WS @1 UfT $E B forg
P H B AR STel &l 1T 1T |

Ryeex Riars @ guifag faftr= a~T vaal & forg
CIESICE S
qgod <rfear CIEE god

TqR—1 (@fER) (] qR—2
qToIRT—1)
RIS ST 0.95 1.03 0.58 0.94
(H / o)
RIS STl 951.79 1031.48 577.16 939.15
(efr / faam)

B IAFAT ST AT AT ATER (2.7 BT IToRT

IRT + 3.3 U7 §od OR G IRT) A IAKHAT & oy

H 3fd TeT ST 2 |

Jtwa wrarfed IRR &1 9o gfa () v arafas
SId AU /W (cflex /faam)

IRR BT CINGIEED
g gfg  ofd AdUBOI

g  JER deRqT

S, TR AT AR (2.7f3m)+ 038 9306.24
TR @& AR
Sft, 97O ST AT (2.7 fhun)+ 044 713292
AfeT g AR (3.3 fem)+
20 ofl 5T

St IoRT G@&T TR (2.7 fovam)+ 048 6104.51

o TIR—1 AT ART
(3.3 faram)+20 <ft 5Tt
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AP wU 4 Azcayul Hs 9 IHRAT B
SHIRAT BT 9ead AUD AT—fAsH ud

YT DI JedTd

AT URATSHT: T¢F /01 /01 /20—25

THIMR. IAl, TH.Q. @M, SISl demam, dd. @ofer, e
Gf$aT vd 1. Il

RIS BT GredfaavT: e & ¥aei # Uy 1000
73 ot R AFe a1fifes Jeaias o gegex (EADR) 0.326
(11.88 fcrerd aTfies FEx & FH®EN) & | I & THE IR
fafdre RoT R (26.2 i), Jda 2mer (17.8 ufcremd),
ACERATAT / SraRfifan (12.2 gferd), sr=ener (10.7 ufer)
Td AT (9.2 Ufrera) 32 | faRy HRol # Fard w9l &
R BT AN 4.1 GRrerd <& | a1 Jedis i Jogar
AT (0.217) UTCHATS! # TN AFA (0.275), ATSAGRT
(0.330), STIUATA (0.413) TG AfHad (0.487) Afddreia
el | IY—aR el =niar § b affe e ofid
Hgax gy UId gY HHA1 H |alltred (1.512) T g4 gy
HAAT (0.429), BFIC (0.172) TT 9I%b H I HH (0.1223)
| ATaT (0.252) @ ot # R H (0.461) A Jodidh
3T g 31 38T | ATRIe Jegar 0.12 UfRma (Fawi)
 2.42 UL (S b <& |

THRAT & Yas H Ahdl aifir Jedids IR FIaR 0.146 TR
1000 g AT TR & | AY—aR aMfies Gedich AT Fegax

0.000 (BRTC) 31 0.585 (S UNT Y a=al) Ak <&l | A1aT (0.116) &Y
o § R # (0.209) a1 Jodrich SiNTT JYeR S1fF I |
AR Fegax (T T (3FT) 9 0.68 (ST1aY) T <& |

T 2020 ¥, TR Ye§ud W Ad @ @fT Uy / 9v) e H
51.86 (4I9UT) & 110.35 (USTd)) $UY UG gHRA] & Yae H
130.75 $UY &l | FaR® @Ry Uil R, id arfie
@Y /ag] 21.78 (AI90T) ¥ 25.20 (Toildl) U U qhRAT &
YT€ H 3569 $UY ET| T TRE SUAR IUR W AT
¥ =19 /U] 30.08 (WI9OT) ¥ 85.15 (Yilel) $UU UG
THRIT P Vs T 95.09 BT &7 |

F$ # g myocardial ST Th WReT UF ST TORE A
Rgetrar T SAfddrel 7 (2.5 a9 1Y) B 3ATD Fg b aG
o G¥IEToT B | el UXIEToT R IS W SRAHIIT el awdl
TS| B BT BredR Bl F SiiaRas it =1 [T Feror =1
f=aTg | Got TU # g & W W, (era & ruerdl &7 & TR 4
SR ITh B el W S Aq & AT T UWRIFAT 19l 91 <wm
T | Ui AAURT 88 & dTed H 9T BIg vegetative gig
& 1T 31T o | $9 UBR G Bl BRI G oiig myocardial
RERTE BN Bl HIE 2a T T [@8adh eTfeasrd TRiefor
W Ud 31 & AT GSRIford ¥ 98l 18 HRMAY 99 7 Uh
AR o, RRT & 9 BT aRITer Ta it g derR
(GroHg) PIfRTeprel @ Rera <w@r 127 | g8a o AUl 3
AR TR &I afd & ARl deveR Td gReTorT
PHIISTH DIRABTS BT AT Tl |

T TR
et )

Wy

% wiY @ IR & &8
(20x)

BRI T F PRT ot v T

PMN R¥iTd Td Tse ool & @1ef  Arafbfad Gx==men & afq vd

iRy o (40X) e BIREAD HIRTHIA & ATy

g "rausft &1 o< g

TP "o W U old myocardial AERTA- & €19
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|ral 1 Wi YA BT g fam o1 Riifs 31 TR 7R PMN
DI BT Beeb! KT 79 BNl & STd G Ve RETeAT a4+ &
M BT THI BB HH BT | ARBISIA SHdd Bl Tl Tq
argerlY uRach maftf & # <<k &l Lt H HH & BIRT BN B
ST U Al Ud SfaRio Bl BH Bl § ot MR
RIIFPH—IRETT A AT TTAISE 8 W AT Bl & Ud U bl
TehTel Yo Bl & | gfery, Yelleiforeher Sird 34 el =retl € fob
T ¥ N ARATBIIST T NERTT b BRI FR TS |

Al § AT® BT SR : TH & LR T Bl A SHadi &
QAR ~&I® T (AT Bl BIET —6, D BT del Uar]
—3) JMvfde M @ i fHy | IRfS radd gag i
GRARIR, ENTV-U5-F Td GAG-R PCR, ENTV @& U3 &5 &
e & forw &1 SR @ URMSIR wfdfsharlt & @ Hemi

forg JSRV UB/LTR dIRAIBIR o | SITT /AIEIGAT BT Faei
Bacl gag oM URIRIR Td aRafds T gag S URIRIR
ERT u fdsar 17| Sca |, Pst | Ud Aat |l SR faff=1 RE
USTIgHT & <11 Tafeid gag STH & ey USTgH (3TRE) U
fITeTaoT GIRT W1 BIROT BI Gfte =1 BT FART febT 17 |

TAolfed AdAuld IR @ fau T HIR¥sE @1
ALY RIS TG0 R ATh F A WTE, IURT I
SRl A, W1 81 @I, #49 Rocias & Joar 4
TFHR AT, JATIT G BT et Fadll od fhar &
A1 b W HeT YA fhar 11| A1 WRR & 79 |
SR PIRTHIS & FAMT Hrad o=, THID A0S T
TG MG & AT BIRTBIA DI WRAR BT T Il |
8 SIFAT STTIT 1T 7 o Ihard] Riletl 1 A1d § e

nested URTRIR &1 STANT T fdhar 1| ENTV @& UIEH
MRV & env THAT SIF & Uaed & forg ENTV Env YRIRIR
o7 | JSRV @& HISIH 3MARYT & env THAT S & Uaeid & forg
JSRV Env IRAIGTR o7 | 92t JSRV @& LTR &4 & Jae &

PIRTHTRIT BT AT B Al & S {5 FNAC & 91 ENA
T STHaRT & e & fw IR—sdRya Aerf=ie Jorelt
P W H BRI R Ahd! 8§ oAb 39 db-ild & spy & foru
31fere AT H START DT URIeToT fohaT ST a9 ¢ |

ENAS w9Ifad %3 & <1fes a=mas &1 dfwal duaq vd dfaaa a1
s QUi ¥ Jfg & W =R
HIRHE (May-Grunwald Giemsa stain)

IR SR

T $I 981 arell N: € argura ¥ 3fg
Terfar SIRM@IE &1 9qE (PIRTSRIT &
T1fre § Sfad o999 g W
TSI A1)

TAofed A9d =R & fay e SIR@RI BT eadT

FIh MBI WE R, Bhs & PR < dAGDISHT d
Yfiemea & e faRy TRIR aRadH, 3Tl ave W STl ATl
Hdd HR b A fafed Wfer v ufeames Rame ars |
< U Sfadfe = STifis WU W A1 g TRE | argHea
A BT aRDINSHT H IR & AT 18T har | sfvhaet 3R
HfhaNeR IR PIRNBRIT 7 W FERTRH IR fe@ry
Td RIS &1 U SURI &1 6 ST sif~haiieR g
31Tk =1 98 oRE W AT HR B | g U4 ¢ g ARIDISHT
@ U & &3 H geciverd PIRIBRI o1 gate off | {8 o

H, Ufoadiell & 4 & I Bl foFpITSe Ud IIoHT hIf3Tahaii
D1 GRS & AR ST fhdT T | HFGfderar Hifdreprall bt

N

¥ TR @ gats URdIhae, UReifRaer vd URangeR
&ar # W off| g o, Qo A W @S
qIDISHI & AT H < Q| Al & SR G| -1 Gor
PIRIDBIST B GAUS & AT R B aRgden H Fedl g
HRASTT SUDBAT BIRIBIAT DT ST | SFR BIRBIRIT - B
AL it fawrs | forw e, I9d, g3, g, fiee wd

qRIh B Hdd BI—IRIIT H Ifed & T2 A= fears fRu |
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. _ & VaArs IR
e TR td aFIYfderk SI¥@Rn @1 gais
@ 9 aRSIfes @1 ufsaicy fawrae (HE 40X)

I T JAYOL: i 3R SRR forai & fafer= el 5
® Al TGT—Pal oxd T | §g dedld (SRIYR) & Har 7fg 3
Rerd g W Ygs H U, URYF T HHGIR H9H1 &
S R JHAl & JHA BT a1 & T | 91 TR Tl
(i) # s, g vd AT H TAIEAB o ik arsma Rure

St fagrfa — e A9 o e

L] ﬁvr'— A # i
pugdR

AR — gid—arga e 3

AP BT PR — Yo HIRSRIT o) gais & a1 d
TR arg@ar § yaRd SuGdr HIRTSEY (HE 40X)

o a1 wd AIS[ET sfidsl o a1 H BEhRY Bl B o
gfie o1 3R IUYTH SUARIHS SURI &1 Gea oz | R
IHRAT H, Th AET B BIC edl § AhHD YIITSHT BT UH
BT T WY T | TR Yiarled areli gd worfd
SifeT arTelc & AT 39 USRIA foar 137 | e & WS &
Xgel ¥, dFaR—AdeR & "M H A g FEfR
QT T |

Ysie— Al & 3d @) ARIAT &1
Xqd depel

e T - B



T BHIFT : Ge1or fHY Y 9 & 128 Al A1 4 4 32 (25
mfarerd) TRiS Wwie Siiamesl & fog \eRIeTds arg 1Y | 99 &
SR RBPT gRT g & fog fel 91 ARA & AT Bl
TRIETOT foHaT 7T UG 4 (4.3 wfoera) wSt Pl uififed arar T |
JMALIHAT MERA HS H AA W0 R IS ToTa,
TSRS e, AT Tomf vd segaRar uomf &
foTQ hHer: 87.1, 45.2, 3.2 T4 51.6 Ui HehHvT fazars fm | 40
GRATRIT A HA & AT D Sfie IR IMSHRAT TSI BT HBHT 80
T ST 7T | HHRIHS AT H, HhHT BT AT 100
91600 oocysts / UTH Hal T oY | S AATdl, FE—aR T
<TeIT 640.0 (FFE—1) W 42180.0 3MMIST (FHE—7) T Y |

50000 -
=
G 40000 o
o
o
> 30000
‘@
=
8
£ 20000 A
c
(]
()
= 10000 A
0 T T T T T T ~_‘I 1

Groups

e # mgARAT oocysts Y 3itva draar

JMSHARAT oocysts @1 fafa=1 yonfori & forw sfaa
SiaffRii sfacie FFTaR &

w9 s ARar gonfa wx Shafadia sraeted
(wreataTIS Yfe)

«aTE () RIS ELISECISIE
g WHRY 27.16+0.43 15.1140.29 1.8140.03
(20.57—32.86) (12.47—19.61) (1.57—2.36)
g ARG  24.84+0.32 14.55+0.20 1.7140.02
(21.86—29.09) (11.90—16.64) (1.48—1.96)
g ifean 21.37+0.47 14.00+0.36 1.5420.05
(18.12—24.14) (11.30—15.49) (1.17—1.88)
ERERINE 17.7240.03 15.83£1.02 1.1240.07
(17.69—17.75) (14.81—16.84) (1.05—1.19)
ERGEE] 24.1543.01 14.55+0.87 1.66+0.11
(21.14—27.15) (13.68—15.41) (1.55—1.76)
g ARmIff 28854072 18.09+1.26 1.64+0.09
(26.70—33.21) (13.72—24.52) (1.14—1.96)
3. gRRIgem 3860046 23.68+0.25 1.63£0.02
(32.76—41.53) (21.82—25.51) (1.46—1.90)

JMEARAT oocysts B ST TR H S. IRHR (32.9-67.9
vfcrerd) o1 ygEar fowrg T, $¥9d 916 8. gDl
(11.2—29.1 wfcrerd), §. MfSAT (2.3—10.1 Uf@), €. TaARST
(0.9-8.3 mfcrera), €. AT (0.0—29.2 wfema), $. ARWIFA
(0.0—13.0 Hftrer) va 3. SRRTST (0.0—12.0 Ufcrera) it |

WAL | AMSARAT oocysts B yerrferai

AT Y
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A3l H f2@iew sercy o favg
gyfoRig®dr 2q AJaRie Jeaida 4
[EESINER Y

Hear RIS TofidY /01 /03 /2025

TSI HAR, A1, TR, O, Hiof, HId). W[UeR, T4,
. H811 Td 31907 AR

giGfad aeRr # inter-se AW H ¥HMS A HHAUT DY
ofiadT : 99 2007—20 & SR inter-se FTARTH | S HAAT Bl
HIFRIT ¥ AR S STUST Bl T AGTYRT 7 40.2 (HRa))
13595 (RIT=R) 31US U I IR—aATS H Ud 1146 (1) A
2737.8 (RIcwR) 3108 Uiy UM TH—aTTg H T fAdTel e
#50.0 (FHRaR)) ¥ 2072.8 (RIAwR) 310 Ufd U IR—aTe H vd
153.4 (GJeTTE) ¥ 3678.3 (RIcwR) 310 UfY I To—alre # & |
Teh &Y o MY TTeh STR—eTTS 1 4 UaT §Y HH1 H HHHOT b <Alerel
NHR 3TaER] UR HH @ |

YT i 3aver 4 inter-se WHAI H ScTGdHdl Y2l S
LA DY inter-se Aafadl # TRIRS WR Td S STEH TRTHIT
THM I | ST 3 12 FEIHI DI 3 TP inter-se FHT H 3T
21 AR T S gl B S1fIE @I T HITYRT H 76.08
T (TI—aTEH) I 79.34 UM RIR—alleH) ddb U4 3ffddrei
T H 7342 UM (TH—TTeH) | 86.79 UTH (STR—TeH) T <&l |

AT AT BT U 98 2020 &b IR ATAYRT el H
ATRIH 3RIT FEC 23.7 (BRax)) ¥ 1093.8 (RidwR) amvs ufa
I IR—TSH H T4 63.8 (STaN1) H 2702.8 (i) e
el U1 GHE—ATS H X2 | 31 TRE AfdbTel % H I8 50.
0 (ST7eY) ¥ 1493.2 (RIcwIR) 3708 UfT UTH JIR—aTTsH # Ud
485 (faxaweR) ¥ 2302.8 (RIawR) 3rve Ul U™ TI—otTg+ #
B | TH AT B AdeTeNe Asd arell Wl B o
RAITRR A18 ¥ AR ARG TaT §RT IU=TRA T 71 &1
T H TR AT H 991 i gar g H
H H1RT® NI 3i ST B1 H=T Afd w9 A HH @] |

URMAE TRING AR BT Tl 4 a9 & 3id H ATTYRT el H
502 (TH—eEH) | 7.84 U9 (QMR—olis+) ddb  qel
JNfABTA H 5.44 (RMR—aATSH) ¥ 6.22 UG (TH—aT8H) TP
DI IR UTS TS | AT aTfeb ST SedTa+ HITYRT H 0.928
(QMR—aTEH) & 0.937 fHUT (TH—TSH) T TAT 3MfAHBTei |
1.303 (JMR—<T$H) ¥ 1.381 fHUT (TA—ATE) T VET |

Ty 2020 & fory I g TR ATAYRT %A Dl 3R TG T

TS # SHHeT: 3.94 U4 5.13 Ffarerd STafds ifdadred= =%t &I
MR UG U o1e+ H ¥ 5.10 U4 5.13 Ufaerd 321 | fafr=
ATEH! ¥ AT FTUe % (Jg & AfIRe) ATergRT H 11.81
(QMR—aTSH) ¥ 30.77 UfeId (TH—aT$H) T Td Afddbrei=
aE H 15.38 (AMR—aleH) ¥ 17.35 Ufoerd (TA—olied) d&b
REN | R—ATST B ol H TH—aIS & \as 3 U3l &
FHY 1 U &R BT ATAT AT 2 T[T AP & |

ovine IL33 SfiF &1 yaew ud SSCP fagawvor : IL33
STGRI BT # TRoid! YR & §RT Afshd 8 TR SITETeR
WS (A WU W 3P Ud IUDBAT DIRDGRI GRI)
R-uftRenm @ BIV@RIT gRT SAfed  ©RIGIU®
ATSCIBIS © | T TSI Gd 3l TfiRer T o fafFafia
T H A wU W Hord BW @ folg SIMT ST g |
SSCP—3TRT fAveiyor vd S91a fRHAies dheres Uik Iy
& I FIfdd T @ foru & fafdre TiswRi &l SUANT v
ovine IL33 SiI @ i< &1 o Fafeid fawar 10T |

1

2 3 4 L 5 6 7 8 9

257bp 285 bp

ovine IL33 59 &1 YRR washa
(@ 1—4: IL33 5UTR @ (257 dd); Tel—100 €t Svev fores
(@< # MBTO049; HIMEDIA); o9 5—9: IL33 TaRild 3 @< (285 9l
L 1 2 3

bp

2000
1000
500
300
200

266 bp

100

IL33 SfF &1 fifismx yasfa
(1 L—100 bp STV fas® (d< # MBT049; HIMEDIA); o+
1-3: IL33 Tl 6 &S (266 1Y)

oy RN § ddme forbfsarsfew
ud gieliRa & 7e fasme o

eI URATSTHT: TR /02 / 04 / 20—23

AT, S1.a. T gd d1uA. #fF

ISR el & FIMT W@l | 100 AT & AT TARAT
HHTR H ot 7 HE&AT & 10 e WA T TEfoH T
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A UHA By 77| RBPT gRT R @l SuRerfa o forg
G 188 RT THAT BT URIET0T BT 17 | Badl 6 SRI (3.19
gfererd) B RBPT # \AdhRIcd IR T fo7e sSLPS 3mmRd
JTTIET T BT SUINT BHRab T A fhaT ST 2 |

IRt RAIT Acas drdHa

J1). WUThR TG UH.T. W1

Y 2020—20 F G STy AT & FAR ISR H
fRAIh™ Berdd & TR & o srgeet Sfafer srigepra &
3ifcRT S A Ry 3ifch 9 Ud Il & 1 TS 3 T
3ifcF & RN | WEE @ Gl H WHTsd SRl dl JRiS
T SR SFETYSHIY & H 15,5 Ui ([GwwaR) ¥ 72.3 gl
(31TT) T MWMP & @11 8.1 Tfcrerd (STHa¥)) ¥ 65.6 Hferera
(S) 96 CWMP & dgd urll 718 | 6 & § I|HTsel
SR & AIRE TIfaaT ) MWMP & d8d 126 Tferd
(Ra) & 84.9 TP () T &I | Q1 &3 7 Uerd & aei
BT o 7 B XaS] H IERSE Bl bl gHTfeT <R S
< TS | B NaSl H MWMP & T8d MT.$.3J U —d 3314,
ANMIBHTR R ARIG TAIfAaT &% 27.1 Uferd (W) ¥ 97.0
gfiRId (SF) % Td 7% &A1 IRER, ek TR 35 vfaerd
(w7 3 62.3 UfCTETeT (3FRA) b &Y |

SISRING UId do s dlsisd Udardgd & aivd
HHHOT FHHI: 0.18 (FH1T UerH) W 1.16 UfRra (red—gavi
HTH) T Td 0.54 (FIF Uerd) I 12.10 UfRm (e—grsara
BT) TP BT | YT &5 & YeTH as! H TURSIRT Bl
Tt gTIIdT TR 4.61 Tfrerd (0.78 Uferd AR | HRa™)
% IR ¥ 9.70 YT I S ¥ FRA & SRM) &7 | 39
Y Uerd Xqs] H BRI Sgoifedl bl THIadT &% T

1000 A
= Semi-arid_CWMP
5 800 - == Semi-arid_MWMP
Q
L =h= Arid_MWMP
o 600 - -
w
T8
S 400 -
[F]
=
200
0 — =
Apr'May'Jun'JuI 'Aug'Sep'Oct'Nov'Dec Jan Feb Mar

y& Yds

3B | R rar $feat &1 arfifes g9Ifadr < 6.65 Ufaerd <&l
q IR (R aR—mxa™)) ¥ 1.27 URR (SA—erT) d&
=1 X1 | YaSf B T UBR B T @raRer H Affrar
TSI e H0T Bl Tfiep YT &R dadl i &3 &
Y& UG BH Nael H B 1.94 TG 0.86 Wl &
SMSHRAT YT BT a1 YT &R 19.45 UfTerd (o
HTH) | 29.50 UFII (Y1 Uers) I <& |

ST & B T H SR P IR U IR <7 ATy
(MWMP) Xasi # Hrfeal # 3l @) dwar &1 AT siad
arfd w9 A (P<0.001) 30.8 (WRaN)) A 7255 3 Ufe am
(RacreR) T oI ¥ # Ush 3 31fSd IR A, 3R Ud TawR
H ga1 ey (CWMP) Xasi # 7.7 (S9a¥1) ¥ 1372.0 3fS Ufa
I (RAcwR) T &1 | YbIg & H STs P QR b R
a1 fUa (MWMP) YTt # I8 14.2 (BRa<)) 4 661.3 (S)
3US URT UM T BT | B Nael H H.PH.AGU—b A4,
JMABTTR TR ST I AT & RIS 31T 45.8 (W) A
19982 (RITwR) 21ve Ufd U Ud UIMRH. dIhrR W 6.3
(BREXN) | 779.1 (ST 370 U UTH T T | FE—b1d
BT H 50 Ufererd W 31fSrd At # 1000 3 31ferd 3rvs ufer U9
BT 57 9 faawR # U T | gTerife U & Ydei | 15
ferera & a1feres =i # 1000 & 31 370 Ufy I B S
g iR # U AT | 59 AU gehrg &3 #1000
AP 370 U ATH Uers Nasl & 20 UfiRrd 4 ffded uggaii o
Hael 57 H @1 ! o § B aei & 15 ufrerd |
a1feres aggell § oIS ud TR H JET |

faveT Haeid WR eri—g=p1a &7 W fedied dercd &1 Aikid
I YeTa H 28.10 (ATH) | 94.09 Hfcrerd (RiawR) I gd
WM XISl H 4.50 (HRa)) F 88.25 Uferd (3FTR<) T T |
TRPRENMSAd USid &1 ARG 9T U8 4§ 563
(RrerveR) ¥ 66.00 UfTeTd (A1) T UG B X<l # 6.00 (5)

2500 -

= Semi-arid_CWMP
2000 - == Arid_MWMP
1500 -

Mean FEC (epg)
=
o
o
1

500 -

AN

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

AR & HS Iqs! A FINNsd HRT & v gaiore st @ g&n &1 aifis itaa (s gfa am)
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¥ 68.25 T (3TacaR) AP I&T | SATBIRTIHA USATiT BT
I U&3 Nasl H Sdcar H <A W (0.15 Hfererd) vd
ST H NfSdHaH Wk (15.83 Uferd) I &1 BTedifs HH
Yaet # Fg 0.75 Uferd () ¥ 55.00 Ui (7€) a6
ET | ISHII &3 9 aY WR ZHHH Heled BT AND AT
75 vfcrerd & 31fSd o7 BTctifs, BTH Yas! H Ig FAawR I Ard
@ QR 50 U2 3 BH &7 | SE—YbIY &3 Dbl Jol Tl
YD & H TRPREIMS AT YSIId BT STHNT eI
A T | 318 qRETT & |1 ST Yerd gd B gRRerfo
H R BT FHAV Dael AR & ArFH H &1 3T 17 |

397 UaIHGT ¥ 3, el 34.8 UL TS ¥ L, UIY 1 | #1Rid
fRrToT RIcReR | SFa9 O dael 9a%d GHiH dTel TareTTs 4 i
HH AT & | TARTST ToTHT T IFadh vl TR JfaCaR A AT &
AR ERUEEIcE fRHied wercd oral aRfed argurd H
M arg 7y | WSl # gIR R wercd o AT NI
T GJelTs ¥ RICHeR T I 37dfe & SR 500 URT GaReH
HfSrep Y& | VeI SorT ¥ L, &1 TRear 3niel 3 RidwR b o4
(<15) TN oFCER W 9l gg oA H f¥daH (4466
L, / CarTsT) TET | VTS # 9% U4 L, @ STUTd 1 fagereror
It © fo farar—ara (Rara 41.02 wforerd FawR #) & SR
TP PRI b SFRT DT Gl H L, B ST Bl 3T
(>50 Tfererd) <& |

==Adult
==L 4

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

UIHfdd ©U 8 GHAd 98  TaIHoH J a9 3R L,
BT 3quTd

AfABPTR 7 a9 2012 & 2021 & SR FRIS A I
AT GABIH BT A1efd w9 (P<0.001) H 15,61 (Sa) |
32.12 (AE) A Y&AT ST & fh BTH R el & Nasi & forv
AT AT T TG BT T FHHL: TR A HRaR)
AT AT} AR AP Bl & | AT H 70S] Pl HRAT D
ATRIP AT ATfd w7 H 191.54 (ST 3 3051.09 37 ufay

I (RAdweR) d@ I8T| VaHod H 9a%6 HfF & F=T Bl
ART® RTT 22.19 TfT ¥e (A1) & 1065.30 UfT He (37T=A1)
T YET | VETHOTH eToT H L, @) AT BT J1R7 31 0.14
(JTS) ¥ 488.73 UfT VaHSH (SaN) I8T| ATUMT AT
LADBID BT YEHTH H Pl BT FRT FAT AT 30ef
DI G Ied AT ATl GaAbid § AT dear & arel
Aefd B A= 381 | Terifs, vamo # L, dver & are
Qo <&y urar AT A H oSl @ e den
ARG H SR @ @ dF A dh e dl qadhid &
AT AHRIASG daer @ safd L, 9 & 9 faud
Hae weRRid fBar | el I S & SR Al &
JUEl DI A TAT L, dm # Aefd w9 W RUTHB
He—dY 3 gRON BT YRR &_aT & 6 fedidd derca
H ERUEER EIaT e |

A PHATI—DAHIATH. & ¥dsi H, Fbel A\d ED,, AF

B 0.069£0.011 pug TBZ/ml (2018) ¥ 0.086x 0.011 ug
TBZ/ml (2020) &% =1 &1 BZ Sid:HHReG & oy
AT BT BT AIGTTAT BT FoTd ST & | TE AT
aHerfie ageRer vd Rugeiar smenRa P yeed
U @ A1 BT &F H fRAfed derey el | BZ
GaeTeiiedT & JTa| & dad <ar 2 | e e auf #
ED,, qedi & wwforfier gfg vérs Yasi & Sa”t &f e
B B HROT B G & | BTefifh, WS MY TR Bl
FiFTeS IR & fo aRieror fam Sam & ofik SRy |
FARICH & AT SelTol [HAT ST &, I8 §Wd 81 Fadl & [h
Y WIS Y SIHFER BHIEH Hered & AeTdl T SIo
FH @A € S BZs & UFREN & U9 doikice gRT dHTw
el fhy Ty o |

Tl H AATPARIG Gd — WReldl g9 Hfdfhar &
THIAHIRAT ¥ § WM & o & wfad =& 2rft
BIcTifch HIRAT o U] Bl e TR H gleg & 1T FHTIDTRET
H AHRIAS gl (<1000 epg & A1 94.78 Hfcrerd FECR ¥
>5000 epg @ 37T 98.89 HfAed FECR) <l ¢ |

fRATEd FHercd & i€ Vo Td I fa=ell & rdf IR
AfRag ame smdar (55-60 W) W AUHAM @
g-fagr uvra =1 uelRia fFar f sis 9a= uRieT W, 24
g¢ & S 918, HHE dered el § Wad gAdd
(0.20 ¥frerd@) 10°C WX TUTATd SRTHI 5.00 Hfcrerd
15—20°C U4 40°C YR QT AfeHad (93.08 Hfererd) 25°C

$11.%.375] U -Bente 915 TS 35e1 AL HITA 49



arftfes ufdasst 2020

& AT ATTA | 10D BT A YHTAT AT | ST B 48
g2 91, Mffread A9 (95.35 Uferd) 25°C UR o]
ST & 72 ¥ 120 ©T 918, Afrdad Ao+ (>95 ufererd)
15 ¥ 25°C @ 19 ATYATT # SR & AT ST AT | 10 T
40°C R fase—vaelw wR, <t (L,) wiftd S & 12
oAl are % T T ofl | WA & 3 faT 9R,
30—35°C & TTUATA UR Ig T 25 Hfererd off | gTatifes,
&I & 6 a1 qrg @9 80 ufrerd orat uiftd 25 &

35°C & dTUHH WX 2l | 3391 ORE 25 9 35°C R, ST
P 9 Ud 12 fe7 913, oraf urfed >90 wfererd of |

Acacia concinna (Ri&T@Ts) @1 Well Ud Balanites
aegyptiaca (&) & uxi, saRuda vd uRudd wall &
ST, AT, 39, TS Ud BIgsi-3lehled 3dh
I, 37D DI FATGT Bered & favg o A= vd oral 9
G R g1 fIgT geaia faar 1 | A= ore @l <t 18
wfcfafer @1 A Hera 7 v fovam T &

faf=1 dief @ 3@ &1 2. Fefcw @ &is AR amal w sa-fagt ywma

qer ID EARINGY
Acaciaconcinna ST, BTl 71 &1 gt
Bl gIAM, TeH,  Heud
HESIECEEC]
B. aegyptiaca STl ST, o
afra HESIECEEC]
HeHTe, T HETH
B. aegyptiaca STelig, Tie Biakiksl
JMIRUFT T HerHTel, AT, IFE
TS SI—3Tehlgd

B. aegyptiaca STl HordTet =
IR Het T, g9, IPpE
BISSI—3chIgd

3s AR

ISP

Sy

oITaf 9R® foresf

RIS, 39HTel Ud BTSS!
TP 3D GRT HHT: ITdaH
YOI, 31 IR Qd rar
ARG Tfcfafert
BEIERCEC RIS AN
TeeIdH 3 HRE Ud Tl AR
wfafafert

Siva

AT 3T R SeadH
YUTTEID UG S HRD
Tffafer | e va
BISSI—3TehIEd 3D §RT
STaH dTdl ARG Ifafafer
THICH 37 gRT STadq
YUTTEID U9 S HRS
Trfrfafert | STefir va et

P gRT SeaaH ordl ARD
wrferfafer

B. aegyptiaca 3TIRYIT Bl & JURSHA gD 37dH
P ATT 39 faeT uRIeTor 5 Su=TRd st § HIafal # sy
D [T H U AR—w1f i1 o1 ueeie foan, greife
FRIFVT |HE & ol # 31D 4§ STATRA g H HAHAUT
B AT AT FAEITHS B9 A Srferdpax faei § &4 a7 |
|l wHEl A Ararfed  EEITdfeE, packed cell
volume U9 IRR YR & o0 & IR—<refe f=1ar <&l
TS |

Mass spectrophotometer gad #4 ST (GC-MS)
favelyor W, A. concinna @ Well & WIHfI® 3D &

PUCUM o 9% & ded &3 & AHad JJUd (78.42
gfdrerd) 1,2,3— Cyclopentanetriol &T Aca<dTd 11.46 frerd
3-Heptenoic acid, methyl ester & &1 9 WA
IRl @1 SuRAfT <wlar © | B. aegyptiaca 3aRudd weit
@ gIAIfeId 31D 1 (83.14 Hfcrerd) -O-Methylmannose &1
qegeard 9.52 W Propane, 1,1-diethoxy-2-methyl- @
g 7 Ng-xARE Afel @ suRufy e B
aegyptiaca IRUTT Hell & BTSSI—3TehIgloTd 3T = qh B
dgd &F @ offgbad oMU (93.40 Hferd) 4-O-
Methylmannose @& <11 5 Wg—IAIH ATHI B
SuRerfer fawamg |
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o1 faera feeg

- Aqueous

T T T T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00
Concentration (mg/ml)

Inhibition (%)
(=2}
<

H
o
1

N
o
1

e hd

T T T T T T T T T T T
10.005.00 2.50 1.25 0.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00
Concentration (mg/ml)

100+
80
560- s
£40 £
204

'l T T T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.020.01 0.00
Concentration (mg/ml)

-

(=3

(=]
1

—e— Methanol
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NENBELE]
-=- Acetone

A
-&- Ethanol

— Hydro alcohol

o

80- X 80,
g
60- 5 604
3
40- < 40
20-

100+ 100+
__ 804 80
X X
S 60- S 60
£ 404 £ 40
204 20
T T T T T T T T L L) . T T T T T T T T L L) T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00 10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00
Concentration (mg/ml) Concentration (mg/ml)
Acacia concinna (Ri&1a13) well 3@
100+ 100+
)
\
_80- : _80-
X \ X
s ] s
560 \ 560
3 4 3
€404 \ <404
\
\
20+ '-. 204
L‘
SO
10.00 5.00 2.50 1.25 0.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00 10.00 5.00 2.50 1.25 0.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00
Concentration (mg_lml) Concentration (mg/ml)
Balanites aegyptiaca (f&ter) u<ht ara
100 & e 100

T T T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.020.01 0.00
Concentration (mg/ml)

SE

T T T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.020.01 0.00
Concentration (mg/ml)

Balanites aegyptiaca (f&er) saRudq wa
100+ =]

Inhibition (%)
o ©
i

I
o
L

T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00
Concentration (mg/ml)

Concentration (mg/ml)

100-
AR
80., 80.,
S 60- § 604
g 3

< 40- < 40
20 20

T T T T T T T T T - UL

10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00

Balanites aegyptiaca (Fmer) uRuda wal sra

—= AgNP_Ethanol (IF)

— Ethanol (IF)

T T T T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.020.01 0.00

Concentration (mg/ml)

-= AgNP_Hydro alcohol (MF) -=- Hydro alcohol (MF)
1004 == AgNP_Ethanolic 1004 1007
(IF)
80 ~ Ethanolic (IF) 804 80
—_ g~ AgNP_Hydroalco — 3
S Holic (MF) S s
860- Hydroalcoholic 560' g 604
5 3 —— AgNP_Ethanolic 'y*, 2
2 2 [ =
£40. Z404 P £ 404
= = = Ethanolic (IF) 1] - .\
-m-AgNP_Hydroalco
20- 20+ Holic (MF) 204
=== Hydroalcoholic
(MF)
T T T T T T T T T T T T T T T T
10.00 5.00 2.50 1.25 0.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00 10.00 5.00 2.50 1.25 0.63 0.31 0.15 0.08 0.04 0.02 0.01 0.00

Concentration (mg/ml)

Balanites aegyptiaca (fEeT) well & AgNo, LRI Ud AR 31D

Concentration (mg/ml)

T T T .1 T T T T T T T
10.00 5.00 2.50 1.250.63 0.31 0.15 0.08 0.04 0.020.01 0.00

Concentration (mg/ml)

faf=1 diel @ @@ & A= Figar &1 R9ew decyd ) 99E
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TIC

400,000

2.789

A. concinna (Rr&1®a13) Well &1 AA+ifa® 3@

6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0
min
TIC

400,000

B. aegyptiaca (f&wier) suRuaa well &1 gA=ifas 3w

15.551

18.672

6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0
min
TIC

800,000

Balanites aegyptiaca (f&mer) URUFT Bl BT ESFI— AcHISAD b

———| § 731

6.0 7.0 8.0 90 100 110 120 130 140 150 160 170 180 19.0  20.0
GC-MS WX faffr=1 dief & 31 &1 HIASHITS min
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> GBI 933l H AdelTd 47

IRl TRAT Acdd drRipH

THAR, M, ALY, WOhR TG o).l |EmEs

TGS AT A G X - Y 2020—21 H TRAT b HIS
BT IR FHY AMD TG Jeg &% 3.96 Ui (5.51 e
69353199, #, 0.93 Ufcrerd TR #) off | T TRl H T
IR UfRId (ARATE); I &) 9 12,50 UfaRrd (srfawredis;
- &) db Vel gl MR, 147 faR B
AR G &R OH & UUH FWlE DI [Aefda smawem §
(2—3 fa=1 3¥) ot vd SHd 91 dhlel 3raxen (0—1 fa1 99)
H JEI | 5T & Yo AWITE Ud Yo SITE Ugeard Tdoird 9
R BT G GG H AN Hiu—Sierarg &3l & drd o
Uesi & 7T HHn 78.67 UfreId (82,61 TR —h.4.9.31,
.; 33.33 Tfcrerd —U.aMRHN) Td 21.23 Ulrerd (17.69: —5.4.3.
31.9.; 66.67 UTcIRrd —U.3MRAT) o7 |

qq9d g X b ¢ dRSG—aAR I gfaer:
J—Yh &3 H S b YoH T8 b SR d b & H
S & Y IS I 3Teie ANTETT & A1l B! & 4
TRU—IR TFaId o &R 7 U faudia ygfiy < 7 | F.
&3 W, AABR H TISITd Slidd & 59 &b Yo AR
qeaTd, TR Bl oI H ST & YIH T8 B QR ATGT HAAI
BT Ycg <X H Aere ANTET AT | ST B ao-—dR fqeivor H
%A (<3.00 f&HUT) ST ¥R dTcl AFAT & ST AN BT
USRI [T | IS 4eg &% H S & Y| AW & QiR
fIcifad 3R <X & =RoN # 1fdd IRTRTE S J91 & BRI
T T fdRT T HIGT ol U <0100 o | fel
TR, ST & 2| W8 & QR ol ¥ &R U J¥d
I A F IRR B qor & a9 U 9T deer <m |
T AHI AT DI S B AR, FaSIT SlIa B a1 Rl
@ SR TISId 9 TR H 31 ANTETT AT Al ¥ S (<2 a9 BT
3TTY) AT A TH (>6 I DY ) B WSl A YT B @l FAT
GRT o7 | AT fagetyor 5§ g & fb 5 & YoM |qwiiE &
AR Jg & H ANTET 31fdHaH d—gjels & SR (9167
gfcrerd) deaedrd 88.46 Uferd feHeR—Ard & SR Td 74.19
RII STR—aeR & QR o |

A9l A 99 Y]] R B BRI HAFIH,
PR H Tl /SISy & wRarg fdy @41, Fasng
7Y H AR Ud 3MER Readr T srfereed (18.67 Ufererd
D) T ACRIHET / SraRiHaT vd fifear (13.33

GfreTd Id), IHALNT (12.00 UTeTd) T HEHT (8.00 Ufcrera)
BT ANTST RET | ST b Yo AWTE eerd (=, sffaar
Ud IR Raadt @ fAuid 9= & g9 Iwg § 1R,
JmeR Raaar, ISR/ SradiHiaT gd aghaenel Fauid
AG TR B ARO—AR T HRT I | §H fATd], TR fAfere
v & uar e 6 o—1 T & FAl H omeR Rar,
AR / SR d AR, 2—3 39 & #m4i o
IR vd Fpawner; 4—7 T & wEi d IfNR,
AT / ST e 3meR Radar dor 8—28 & &
Fel A e, SR vd SmeR Redfdl Tasid 9 &% &
WRI PR o | YR, iR d FEIFRT g S
i (33.33 TU®) TSI g &R & ol SRR o |

qrgeia gaais (WCI) Td 9431 A Fd9ld g X &
a8 FEHIRET : $H.%.3 4., AfRSFR H feawr 2020 9
BRENI 2021 T &b IR Al fHEor aasiia faadt
(WCI>400.1 Kcal/m’/h) & 3IG9TT # 2019—20 (56.04
yfererd) vd qd aut @1 gor # ST (37.78 Tfcrera) gerar 2
BIdlifh, gd aul @I gar ¥ HH WCI (300.1—350.0
Kcal/m’/h) fa=it & orgard (32.22 ufoera) # wmeie gfe 83 |
< WCI & IR 4g &% & =FE0 9 Ul g & fé
2020—21 ¥, TGS g DI FHY U 4.17 Ffaerd (WC
<300 Kcal/m?/h) ¥ 54.17 gfarerd (WCI >400.1 Kcal/m®/h)
o7 | 1991—2021 T AT H, TSI Heg &R BT Qf+Td & 0.30
#7717 / f&F (WCI <300 Kcal/m®/h) ¥ 0.49 #9+11 / & (WCI
<400.1 Kcal/m’/h) T 2 |

SHATLST BT GABIHRYT : T TRIETT & AR Bhe), gad, IS
Td 37idi 9 U@ b T A1 (65) | Staphylococcus TS,
E. coliUd Enterobacter TSTIfcl T gefeslehroT fbar 11T |

JITTeRIeN ufaRter o - w91 9 e Staphylococcus
gSIIfa (24), E. coli (16) U4 Enterobacter WSTif (7) &
Qeorhl BT IMURT  HIGweieldl qRieor fdar |
Staphylococcus Ut = #ffafed (8333 ufoera),
yffafem—sit (7916 wftrerd), AUdeTgA (7500 HfEr),
JAfbaarsH (7083 Hfar), dellaiIfer  (66.66  Hfcrerd),
TRITAGAR (62,50 UfIerd), AHIgH (54.16 Ufcrerd) wd
TEMIERI (50.00 Tfterd) @ Ui 50 Ufrerd ¥ 31l wfoRwe
fa=gmar 11 | Staphylococci T QRGO THifdaderd,
FANTB RIS, SRS I, SICHSRA, ARIATRIRAT &
i rAftid Hageld (7095 Ufcrerd) dem TRIRel,
TS, PAERRE, YNNI Td egrigdels & Ui

T FdeTeiet (50—65 Hfcrerd) UIg 1T |
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E. coli 7 waraafiaferd /ufafafem—sh (87.50 uforerd),
uAfRiRafer / sRemrsiRe /Sfigsii= (81.25  uforem),
ReE (75 wfaerd), d9arsRiE (6250 wforerd),
THIGRIE /Aihaargd / coMgaeld (56.25 9fed) Ud
RINGATdTIRTT /  FARC SN del M / TARIGATdRATRIT /
MR / aiferfiR=—a  (50.00 dfoera) @ wfa 50
gferera 3 1y wfoRier famm a1 | E. coli SiermgRid (100
Ifrer), FARFBADIE (93.75 UfTerd) Ud AGEIRRCEA (75
gferera) © Ui Soa Ada3iiel e 7Y |

Enterobacter wwitfiar = #fafufas, Idfigd= wa
gfafafea—sit & ufa 100 ufterd uftRie  deoeard
THIRTNH / sReTsRie / a9 gRie (85.71 wfarerd) vd
THIfRARIf / FeltaaRRafer / Aaemnfias (71.42 uforera)
@ Ufy ufoRer faxaran 41 | Enterobacter It THIfdRIdT,
FANTBDIS, SIRIATS AT, SieMgRF, ARTARIRA Td
CETATS A & URT 100 TR Hilel TRl AE LIRS
/ INFAFRIR (85.71 Ufererd) vd Aftbaargq / HUCTSdol
(57.14 Tfcrere) & Ui Hde=eiier 91T 17 |

IR IGIGIE]

HaeH, SI9 RS FeI00 Ud sfger IR & SR W)
¥, AR, e @ afia JSi 9 Tl ey |
gfid d9 @ qg @A 30 SHARl gEdl o
Staphylococcus simulans (3), S. hominis (1),
Corynebacterium sp. (3), C. freneyi (2), Enterococcus
faecium (2), Escherichia coli (8), Bacillus thuringiensis
(2), B. odyssey (1), B. paramycoides (3) Bacillus sp. (1),
Acinetobacter baumannii (2), Streptococcus lutetiensis
(1), Comamonas kerstersii (1) Ud Klebsiella pneumonie
(1) T YZ=@T=T 737 |

TIaRife s Ag-Teiierdr T¥Ier iR el IR 15 T Ud
#9 ¥ Staphylococcus sp. T4 Acenetobacter sp. &
gergahi o HUeIIeIsH (83.30 wfdrerd), uffife—sh (75.00

gfererd), sRuMERME (e6.60 ufcrera), #Afdfifed (58.30
gfaerd) vd Afthae [/ FAlINIe / FISgIRRCISH
(50.00 HfereTd) @ Ui 50 Hferera 3 3rfere wfoRiErddT fawrs |
SAToLall &1 FAIRTH (DI, FAIRS g IATg oA,
fRimgenaarfag, sfediarsfoad, ewermsfia uq

PRI & foru srfordde=reiier urar am |

SHATUIdRT geradpi (29) & forg sifom feuifsre wiv s fy
Y Ud 28 AT YTl & fofg VTCC Jarfe Fav e
Py | fafer=1 oerlf vd srgeHoT fawmie faveryor grT gfte
T Y 3177 17 STaTed geraai S. simulans, E. faecium,

B. paramycoides, Corynebacterium sp., E. coli, B.
thuringiensis, B. odyssey, S. lutetiensis, C. freneyi, C.
kerstersii, K. pneumonia, A. baumannii, S. hominis, S.
aureus, S. sciuri, S. agnetis Td B. cereus &1 VTCC, f2¥R
T AT FaR & gyl fopam T |

HoEI UTel{l Ud q¥) RIMTORIEN ufexier &1
AR Aead

INFAAR

NI IGICIGH

E—<a1 IR (MDR) SHAT] 6T Sg4d #19d 3MaTdl & forg
T W ffar &1 favg 99 T 2 | | 63 T (E v
H9—32 ¥ g, ¥ VT 95Nl I AT W@d TAT JHi—15 4
FAI3TdA w@Td) U=l fdhT T U9 E. coli (9) 3R S. aureus (6)
DI g far 77 | IFTORET 9feRE o= 7 qamikar |
ge1e Y Y E. coli TRTel @ Ufir 100 wfcrerd afoRwd
TAT SEATS(deT, TRIFATFATRIA Ud HAFeToTeSIsH & ufa
50 wfcrerd UfoRIERN o | 9 W E. coli 7 SgrNS{de & forw
100 wfcrerd ufoRre, Ufdie & forw 66.6 Ufcrerd UfoRTe @ik
vrfIfefld, vaiwatedtT g ersHenfid 4+
AepTHdaTSiia & fofv 33.3 ufaerd wfeRwer fe@mr| S.
aureus @& IFTTORIET HfoRte o 9 9fHfafer & fog 60.0
gfaerd URI Ud URITAIRITRE, SoriTsiderd ol
SftearRafers & ferg 20 wfcrera ufoRTe fewamn |
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HIH Ud Hol b foIw Taeoner Icuradhdr dagiel

faf=1 Srerary aRRefaal & foag germasi
3 Ul & T S AT TR SR
& gUR Ud I UG JAiHA

eI URATSHT: 3Ry /01 /01 ,/20—25

JRUN HE, THIIR ¥, 3RfIE A1, Uidh Afeetdr gd Riedl axaver
(29.09.2020 %)

[ifaaa Rifere, 3 Sge, ®Ee WEe, Roice @R, D
ST Ud S NRA H O B GHY AT gedl BT Al
ST 5.4, 5.5, 5.9, 5.8, 5.5 Ud 3.7 Y&l | ST & AAY q2dl Bl
I ao U STg T H 31 (406.2 ITH) Td ST H ~JAdH

(227.2 UTH) BT | T & AT Uh 920 BT 3T a9 55.4
T (FIofTelE @T$e) ¥ 77.3 I (T Sge) O <&l | |rfdad
fiferet, o SEe, @Te Wge, ~oilos |, ld d1S+ U
9 I W Y GEM Bl faARRM W IAFAT dedl Bl F&
A 53, 55, 5.9, 5.7, 5.4 Td 3.7 &1 | T G Bl AaReAT
TR AT IO 431.5 UM (}oilels @T5c) A 4962 IH (I
SEC) T@ BT 84 3 & 9 § IRR & aoid 1476 I
(S9) ¥ 2057 T (@I g18+) dF 8T | Aifdad fiferem, &
S8, $9, Yol @Tse, T SISC Yd ld J19 el H
U G Bl JaRAT ¥ 84 a7 T Bl MY WR &b A
9R g A 23.2, 26.2, 18.3, 25.7, 26.6 Td 28.3 TTH X&T | I
P AR G 521 WAL 9 T |

HIGT WA 11 9] & A1 Ahediyd® Uil i U9 g GSH & 999 Udb af 9 7.30 f6U1 994 wra fe=am =

IR @NE @& SARA ¥sed, 9ived ddl @
SUA, @ A Td EEET GRS aRT
Rael™ &1 9¥19: ¥ g™ & a1s AIfITd R @i (100)
BT T w9 F Ui Gl H [iford far | s i
(€10) H @=IE B e Yele iR ifdar w9 Raetmar T,
STdfd OXEToT THEl # Herbl— 20, TGS Ulfere— 5, TS— 35,
QST fASToT—1 Qg 0.5 91T aTelT TR0l MR Uele 3R 70 WRT
AR gfer (E1), wega ufern (E12), TaRareT ' (S13) e

T 9 (S14) Raary 7 | @RIl T 3 Yolcs J2resT
gdes RaeTy 1Y | P I 5T AR €1 F el U |
FTO! 3IAE 3B, 3D a1 o H &N | ART ARG MER H
AR gkl (1) # Afd w9 ¥ S IRIRG aoi 8T vd
AN 119 (S14) # 5+ ARIRG aoT Gof T 37 | e
WA URUWY, JRT—6, T3 TR 3Fe Td Tere!
HRAUTIRIT H IR IR 31, U bl Ufrdt W dTel WA
i ® WU W I WX BT ET |

e T - B
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AR AR AR tade Raamm &1 AR @ &

YT RET | T G B AaRAT WR AT dedl] Bl AT Td

fapra vwesl ud e & R UHIG: e IR
R (28 &1 BT 1Y) BT WA WU H &1 Tl H fawrfora
e T | Q1 TR & Wik Yole e T, &Y, # Hadm— 25,
=TT DI GIfeTe— 5, TS— 3.5, WIS fA%0— 1, THH— 0.5 Td
70 9T HIRAT @1 i 3R &, - 2.0, WieT Msor—
0.5, B~ 0.5, Td 97 9T AR & gk feme 17 | f==d
DI Uoled it WRax Rgey 1Y @R 991a <& 3MeR
JITITRAT Td ATCIRd ARIRD Ioi- gof fhar 7T | UIYd
q@l & SUANT BT g fHar A7 UG WANT B 3id H
WRATEN BT AT LN Td FRAAT BT eI HRe & ol e
foma 1T | 3faa &1 aot i &1, H 25.4 T4 @R &1, AR
H 17.9 UM AT | b &9 AT AR U Teai BT STANT
qut HIRAT Yofcd (€1) @ AT FF || TS wiauh &
I 3t feraor 9 <1, iR <Y, gd A v arl & A
U, URIUHY, 3AFT—6, JAHT—3 Ud aie+11a a3l
(SIUHY) & U H gig & AT are-g GReM S Y
Stafeh RN MR RIATY 7Y RN BT ol # /IR
Raermg Ty FEl # RIS iR drarifes Jawis qoi
H B4l A |

AT URATSHT: THARIRET /04 / 03 /20—25

$ JErIWE, QU J1oiad, U Oreget, ThuHe R, St
RIS T4 ST Red]

SV & AT IAAdT gedl Bl AT Ud dofd $hHI: @lsC
SiTse # 7.40 9 0.38 fHuT T Afdud femferer # 5.60 7 0.28

qoT I BISC SIZC H 6.82 9 6.25 fhUT Tam Afadd
Rl % 525 9 4.91 fHUT 3@T| ®Ee g vd Afdad
ferferell § UIa a% ¥ 83.19 T 67.61 U2l I8! | |TSC
STC ¥ 6 T 12 WIS DI 3M7Y IR AT goi SHAT: 0.91 T 1.
98 Ty qer Arfawd famfere # 0.96 Td 2.00 fauT 3@ | 92
AT FHAT SHIAAT &% 92.32 R &1 | Afiferrg &k
IR A S 63 UTEDI Bl TSI & [T Gl 1314 TR
I Y|

ST SIedry 89 & d8d &
JATE & fog ST IAMRT @A BT

AalRred gar

TR TRATSIHT: TAEIARYH /03 /02 / 18—21
3Tegel Y& U4 31gd agdar

I AT &R ST B, TSAT IR a9 2020 H HaT
BU STHA STRT TRAEN 7 8 G Bl Tae, 8, 10, 12, 14,
16, 18, 20, 22 Td 24 |WE B AY W FAY IRIND 9R
ST 545.46, 696.78, 858.63, 1095.03, 1279.26, 1441.72, 1676.
28, 1779.61, 1936.24 U4 2053.80 U U< T | 3 d=al
DI W T TR, TGS DI AT R TG 5 & FHI HR
HHTT: 6.42, 5.54 T 285.27 UTH V&I | THRTH Ud THd UR HIGT
T AT IR HHL: 3.02 9 3.09 T 8T | a9 2020 H UaT §Y
STHA STRT SRR # 1, 11, 11,1V UGV Hed 1R 3id &
ICUTG AT 13.45, 49.47, 8342, 109.81 T 114.12 UTH & |
Ty 2020 # UST §U THA RTRT WRAN H || Hod= TR H B
TS, T 9 U9 TS dTdl A 6.32 FHI, 13.23 ATShIA
T 0.16 HfRrd 81| fRHTEe yad & Al Bl B 24
G 9 T |

Y. <38 ‘.

I AfiareT 83 JgHaE B, TSN U SR JMRT @RI

56 $11.%.375] U -Bente 915 TS 35e1 AL HITA
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A H1 & YAl YA 3G 9H
IFIHI &y vd yafaxor fads
& Sarel &1 fAmior

e gRarerm: SreadRfy /01 /01 /17—20

T, I, ST WMRIER (26.09.2020 Td), 3ol FAR T4 a4
HeH

ME HT G IoTs: T STAT SaIhdRl b AR
R BT A ATIeYe UfET 99 &1 &5 uica 250 A
450 SNIUEUA &AW1 H sr@fard fear war| aifa
ISR H UHA fBY Y FTe 99 Bl HICH @Il 7T TG
e fogor iRgg #=fi9 # @ war| g3 s 79+ 4,
s T AR TAY B GS DI TERIS DI 7 A 12 N
AITTS | AT JTHR B FTex YT B D (oY Agdferd
fpar am | IR—g1 F1eR Bl Al RS F b B MY
HEIF &R &1 TOET 9§ Gl g1 g8 d1a% BT gRIAT [T
YT T U & HIaR dTex THANTHEA I 999 & foIU dus
S PR Bl A @oU B |1l Ryt f&am ar | dar
OIS I ey, draadr, faearg, T vd |9 & eqar
% foIy feuRE Jeata= fHar 731 Ud 3.5 | 4.5 (05
Y9E) @ &iId A9 UTg Y| ardrg e gd TH /39T

L
oy P LR A

)
[

i

&

)iy
)

)

T BT JeATHT HHL: 0.234 F 0.300 m°K/W Td 0.13
3 0.16 W/cm* T 2T |

%3 B gers @ fav A1dt & =9I de v& A : e
I FTE B U R BIR QAT vd Rrems |rdl sl
9Se @ UG Bl S & foTU s 1egy= fooar 7ar | 16
Rusal AUl ST 9909 &1 ST e e TR BT
Jeare foar am | gof s fETs (2x4x3) &1 SUAT
BIZR THR (2 79) x BIR IRgGH 89 (4 TdR) va (e
g @ F&T (3 UBR) & AT T 99 & forg fomam
T | ST 7R H g&F 20 HieR Fag B A Al
BT IcATe fhar 1T |

dc =l (%1 U9 uifergex)
M ST A HUIIC : AART /AR AT e 101 FHug

3 BT A I8 & dh1dh BT STANT B AlC! & Ydferd
HUIfSTe BRI Y T | HUS @1 &5 o, HIers, grl &
il Ud BUS BT AR Tch haex HHI: 485 AT/ HY,
250 T, 3 Nm Ud 2242 9| FUS & T & AT
ERBRIIS fIuda 3 IR ok & forg Fenfera foam |
S PUSI DI 40:60 V/v JJUTT & AT epoxy T Higad &
AT TRISS YGeIhRul & WU ¥ geiHrel fbam Tar | 811
fIB™ @ THd H 20x20 HH & FHT MHR TR 25 fhelr
ST el TN T | 36 €< Td 48 ©C BI JoI T H, 24
e & IUAR 98I H 99 31 d=u wfh fews <
FHHIRTE 1 >30 MPa 1 Jif3d eTdT Bl eIt |
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Sa-dura fAl¥a s9a &1 faem - oy & =
JrguTdl @ et A3 dRab S Hae B ST v TU H
GER SR BT T BT 127 | 971 (WRa 9RAT v Ardhet)
@ AT HU BT A (5—-30 wfed wR) fhar vd |
TR & Hadl IR BT | A< &9 3 9r § 34 / Har
i3 amil &1 Jo # 1S <TedRer (5.6 ¥ 6.9 Hfker)
I T | Al BT DI ACTS 3T S el 3T dusi o
| Afdd Ud Aeid U A = o | Weft way o @t
SiaTS, warp way S[d+ @ @idTs 9 & (16 ¥ 24 Hfcrera) off |
S Gl ARSI aTel HUST BT Jol 1 3§ AT & S US| 4
warp and weft way H SHT: 4.5 0 UG 5.4 fifl & iR &
|1 9= faedR B & | fAsror § s & uferd § 9fg &
a1 A Hus & A ufoRty # fikrae org 78 | duN B
U ¥ gfg & SR B H AfOF S P g8 | FUN:
S FASTOT JIUT 30:70 & foTg Siferaha fordeTs <t 1 |

0.15 - - 0.10
TR —@—qgmax
N o
2010 -
Nso 0 - 0.06 x
£ ©
4 £
EOOS - 0.04 ©
X o.
- 0.02
0.00 0.00

0:100 5:95 10:90 15:85 20:80 25:75 30:70

afi ARRIT & gqmax W MisoT U@ ($9T9 /&) BT 9919

Grey wool fabric Biopolymer
e \ /7 Solution
l.‘-. _E': \;“.-:"‘—‘-‘ )
\\’__ S "‘ \ = :_,:-:-\_-\’
55°C, L —

', | 1%Na,co,
30 min| 29, Ultravon JU

f /Y J
{ _s4— fl—.,‘
~Gol 41
,‘?\_5...?&«1 3 L _—
| 24

,

Scouring

Biopolymer

addin
treatment P 9

39 YT W Udl Iell & fb ST Bdls UMl BT SYITT
BB ST I DI JINT H JeI9 TG G819 H D AT 30
gfererd de Ut BT AR fhar <1 HehdT 2 |

S PUSI P WIS Ud HRITHD GRSHROT
& forg eRa varaq fags giesion

eI uRATSET: SIeadR /01 /02 / 1920
faTe e Ud S). AMRMER (26.09.2020 D)

ST 98Ad BT STANT ID S &1 Rigs1—ufoRie : 4
FUS B RIgs TRRY @I 98k 1M & oY T 1T g
TR & el oid Igeidh SUAR BRI fBar 147 | 9 &
PUS BT RN TiE, ISR Td I1E e Sig 9g1d b 1 U
AR Je—gre—RIR Ay BT SUART TR SefToT fhar T |
FE-SEM B3Rl 5 Sig 9gaid SuaiRd & Y21 a8 & Boell
scales W T& fhed Siil g ARYT BT gfe a1 | FTIR
RIETT 4 1 b HUS W 1 Igeld o TR &1 gfte o1 | 5
TgeID SUAR & §18 TYT 0T BIH] 8S b daef TG |

RIS Si9 9g1d -1 S ®I IIdT Ud ofdd & 01 Bl
HRNI 3T | STafh, JIRET TS Qd g I JATR0T & AFe]
H T UG oD drel oI H BIg Hecdqel uRad T8l <@
TAT| 8, T IRV H JJUAIRT HUS D AT G-
GIATI U Al Yebich (ST 74T | 5 98P SUAR &

. 0 Untreated
. Sy _>1 <

Drying-60°C;

Curing-145'C, 10 min  \Vashing

Treated

Sl FUS W GAIsH—ld dgad SUAR Bl Alo-Tdg faa0r

ge I B FESar H | GUR 31| Old 98P IUAR b
PR B D HUS BT &3 Agad d Arid FeR g3 AT Sl
& Boell IRA & scales BT SHT & Ud AP BRI gATg D
SR scales 3 WM WR faRenfyd 9 gy | |1 ol

PUS B AT 11 YRGBT T H HH A HH &3 Ao (3.
58 TIfCTeTd) U1 &R & oIy ey JHTdT Uram T | 18, e
Td 3RET TG BT IUANT PR oI GgAAD AR FHAl BIS D
T Qe SAfgedia ot o 41 &2 & Aol A dferre

ggadl | ¥, 0.5 HfRIG Algdl WR g WrE DI UG

HIS U Bl & oTg U 1a7d g |
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49 11.00 e ¢ uifereeeR @ sitwa wifRie gor
12 4 M One relaxation cycle
< 10 A | Three felting cycles
@
S 8-
<
= 6 . W 246 225 137 153 1.5
S 3.99* 3.92 3.58*
@ )
g 44316 (m)
) 1.45% 1.73* T 55¢dTS 7.6 >7.0 ~47 ~40  >70
0.55* )
0 = T T T
Untreated Gum arabic Chitosan Wheat starch %é?f 0.0 — 6.0 0.0 —
W 9gd SUAR BT S U & GHaT W) Yad e
® qAT e, YTHHAT R JFMRT WM _ _ 650 1.0 -
3 91l @ 3T 9§ S=a o9 > I=l _ 0 10 _
CaRCIRRHEED]
IAR— I Td gRATS-1: CRP-CSWRI-01 / 20—23 TSI g 108 - 134 112 -
(/<)

U I, N AR, fddle ®eH Td Sl wdEaR

(26.09.2020 Th)

3ref geTs BHarg AR B STANT FRd §U, BE UHR & &R

R IO BT ATHAT: IR T TSGR (ITRT WA B ———— e e
qre, IR ARAT 1, SR forarg ARAT &4, wedI=T 9 ) S N — '

Tq gifergRex @ Hiferes o1 i fag 7 &

g+ srgETTaT 3R @i
AM 100% Poly 100% Poly:AM 70:30 Poly:AR 70/30 BM 100% BM:AR 70/30

UTell STE (—50 HfRrd) g IO (Nm) 2/56 2,/64 2,/64 2/40 2/48
JAFCT 135 207 218 18.4 13.8 15.1
Yol SR (—50 wferera) 83.8 120.9 324.8 36.9 34.4 120.7
AT SIS (+50 wferera) 97.8 143 1058 299 37.2 246

T (+200 Hferera) 115 239 1190 519 416 342

A QY 297 504 2573 856 113 710
Tl BT FABH 87 71 9.1 74 10.3 10.2

| 9 27 8.1 6.1 47 36 25
A NG G N o T im o
100 SRR SAREeras HRAY 71 @, 100 AT HAWR & g worr (Nm) 2,56 2/56 2,64 2/64
Gifergwex / BRAT Sl 9N U4 Uifolueer / SRIRT & €1 o TR PIS DT AR Yol o

T T R R R T oy o S S S
1Y HIS D IS fAaR0T A1 fag g & ELSis 592 447 292 335

#11.%.375]. U. -Boad 15 TS 51 SIFHENeT A2 59
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Merino Wool

100% Polyester

100%

Polyester 70% Polyester 70%
& :-..,‘.‘:‘"' &
Wool 30% Angora 30%

& 4 difegeer fifda g gam sus

HE D dlcll DI DA : He DI AT Haxls BT UferT
TR, SIPTR F 18—22 TR 2020 B SR AT fbar
AT | B, ST, FHa5T U HaTS! et 3 Haftrd gt 52
T TOS B DRTS B TS | FBFN), RIS, TS Ud Bt
T IS H SIUHATS 416.5, 178.9, 148.9 UG 142.9 TTH oY |

HT D Al B TN BT YR - S B qIe] FeTH He
Td i AgYelcs A YR BT fsior B 8 | e
GUR & Y, TF1 9881 Ud 9P e & d1al Bl U IR &
fog gt Saly deie | dfda fear T3 | qorer
HD! H GER =i g1 11 8

JoS Ud TUXD S B dldl & IA¥d ;T [T

XYM AT (um) Hsyele (ufrera)
ggl qrergHT Eac]
SrafRvr aRa RaRw AR SrafRn MRaRv IRaRa HaRa
A ygd P 918 | ugd P 91g A ugat P qIq A ygd P 918

B TS 26.20 25.49 13.00 13.70 49.33 46.50 62.33 60.30

ENELNCEN] 32.60 26.63 8.33 14.60 73.33 51.20 81.66 65.80

Do) TSl 35.50 2558 10.00 13.10 72.33 53.60 82.33 66.70

EEISICLS] 27.10 25.05 8.00 9.60 68.33 58.10 76.33 67.70

TP S 38.85 34,67 13.33 15.00 46.67 36.60 60.00 51.60
A= el 4 e w63 ) e e ot
PHHI: 27.1—35.6 Pm T4 62—82 WUfI9rd M @ Ud

CWDB uR&ISHT

AT B AT H grr AT | frHTR HT I8 DI ;T
oAy a7 Rl @) JoreT H STATERYT ®Y & R off |
SN, BTl Td A ST 988 B diddl & forg
Sl 7| A vad 7me F Y @ # 8—29 uforera
Td A5gre ¥ 12—19 UfeTd &7 GUR ST | T o1
IR U1, 39 THR qRIE XN B U B 9Tl ©
S $HT IBS DI H DI g3 AT § IR B H 789
T Td 3 HEE @ AT A ¥ ST Hed drel
gl & faemra & forg Uy a4 2 |

faeIe TeH, S ATRTAR (26.09.2020 T) Td TS HAR

Al ©1 & @&vT gviq ¢q HuIfore 94T : AIAYRT, FHlcd
Pl Gd HERTS, Sabel S X2l & 107 <11l faU 7 &

A H T 0T
faereany HIAYRT qaD1 qaDb1
TSI Hlicd HERTSS
QT I (ATShIET) 42,59 46.21 40.70
T AdTg (I 3.95 561 4.34
I @I AT (Tfre) 1325 14.37 14.87
Yo FHT (Ffrere)  15.28 16.81 17.47

60 $11.%.375] U -Bente 915 TS 35e1 AL HITA
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T A A W WF HEGeles (dTel A1) B 8, Ry
37T X2 AT BIT © | 8% 1 A1 §RT el — HUST
U (60 /40) & eI I~ YR @& HuIfste T &l
daR fdy |

AT

Raie e A e

MAGRT M ST B A g9
gY DU

ARA AR ARASY 50:50  HERTSE AIET & AR g4
M 1 & PUS U ®Us 9 dulfiicy

Fuifore @ Fifye el &1 9vfq : Faifvie & Iife o
B ASTM D638 & 1 ArgHlfies qieror #3fie (8%giH
5965) TR HIUT 14T | FAERTE GBI & U - IeadH

TIAT &\ (34 MPa) s Safe ATeTyRT 91 Huifie o
P T & (25 MPa) Usiigd &1 Ud =1 IR—g18 &
&F T H 3R @ oIy IRar™l Se-mr 1T | BUIfvie &
e 0T DI ASTM D790 & 7ol AT4ITAe uieror 2=
(S¥SM 5965) TR HIUT AT Ud A TFRT U Bl | HERTS
R—g+1 8Y Ud YUl el & 414 Ueh 38T AT+ UTIT 1371,
ST Rl H ANE 9 Yl @ forg EER B, e
IRUTRERY 3idd: $od aRh B 2 |

&qf= RN [T : 52 IMARD (ST B T8 Fael ITANT
AT T | FeTCd qab (0.771) Ud ATSTYRT (0.749) i3
AT B AT H HERTE SFD+11 S HuUlfore AFEfT « =
IR H B T[oTis (0.874) AT | &af= A& 0T AR AFEA
B AICTS Ud &5 8T IR ¥R UTQ 917 | FHATed qadhHl (374
T/ 47) Td ATAYRT (364 UT/H) B AT H ARG SFDhl
# IR—g1 # S=a &5 =T (415 9T /) o7 |

40 -
34.42
g, 28.86
30 :
= 25.12
=
2
8 20 _
(7]
o
B 10
c
g
0
A B c
60 7 56.5 55.5
F
S 50 - 47.25
<
2
§ 40 -
®
o
% 30
5
[
20
A B c
20 N 18
o
a
@ 157 12.8
o
-
S 101
n
@
£
2 57
i
=
0
A B
0.9 - 0.874
0.8
0.771 0.749
2
% 0.7
0.6 -
0.5
A B c

Composite material

TSI ATAYRT S & FIG ¢d eafy davor qor
(A) RIS Tad+l &, (B) dHlcd Tdd-il & Ud
(C) TSTeRATT ATAYRT T
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dler gaidH, Jou "aftha A, s&d vd
RN & IAGl &I fabrE e oradn

YoAih-
e gRarer=m: TadidY /01 /01 / 20—25

IRfI= AN, T WIg, ARTE. Wg, WEM PR Td AfGar
AIEATAT

TR AGLAT BT A DI el fagivare vd S o1
AOTIATRAT UR UHIG : AIAYRT R 4 HAAT (3 AL BT 371Y)
BT A Ael | forfora foam 1am | S, Sii2 gd Siis 9 7941
Bl 6 HEI DI SU TP @ oY HA: AR, I Dl IR
Td WIS b YUl MMER died! Raes W1 | Id
AHE & AT STTeRT BT wlier Ud | b1 [oraell & afoil
BT BT B D (g I8 [HAT TAT | TET & drd IRR DT
TS, Bed UR vd Iex uRfd & fofg au—yqd 1 Jereid
o] | q—d 3ITAT Ioi SiI1, Si2 Ud i3 H Har: 32.6, 30.84
Tq 27.88 fobuT o | SRIT Scure el & e i o vd
5629 ¥ 57.76 Wferd d& A= ofi| @ Mfa AN
(56.65 — 59.09 Hfcrerd), a9 (14.35 — 15.09 Ufaerd) vd gt
DI IO (2375 — 2539 wferd) ff wEl # FAM o |
TBARS #A (1.39 ppm malonaldehyde) Sfi2 # wrefd $9
| HH ST T |

T BT Ted H AT fHar | 9 TWed @ g
HSRUI & SR, i1 U4 Si12 B o1 H o3 H Arfe 30 4
s TBARS HIH IR Td 2T8d & Ul §RT THed d
T STRINHIT BT HH B B oY JEAR G&TdT Pl ST 2 |
i e B IRVIM Hdl ©ie w& & fory ura fhy T
TIeH 1 AlfeT A Sii2 § ARfd U 4 3ffdd of ud
HSROT 3G BT WY & A1 €€ 7T | T & ISl ThR
TE 310 W bR SHE b o | AeFTT & (Thul I Hepal
fear & &, AT 7941 & omeR H AR, wEqd U4
ST g7 *f2d A Ud a1 Al QAT B |

el fAf¥a smerR Raa™ A9 31 e fagiwdra,
HIE Ud IUTE DI 0TGN UR YHTE : ATAYRT R 91 (3
HEM BT 3RY) B A9 GHE! A i fear war | S,
Si12 Ug Sf13 # HAI Bl 5 I Bl S qP P (g HHI:
AR @ ufir, weRaNeN vd Raer garfed |t
fAf3re e Raerrar 4 |

2.0 -

1.8 -

1.6 -

1.4 4

1.0 A

1.0 A

0.8 A

0.6 -

0.4 -+

TRABRS values (ppm malonaldehyde)

0.2 4

0.0 T T T

1 7 14 21
Storage Period (Days)

uefiast WeReT af¥ & <SR #iY WcH & TBARS A1

TS g B AAI SaRt BT Al vd A1 @l [ora &
eI BT Mol B & forg I foar 17 | el & 4=
IRR B 418, e URfY vd Iex gRf & forg gu—gd wmg
AP o | gE—qd 3T aoid SiM, 12 Ud i3 H Haen
19.00, 17.39 T4 20.00 fduT oI |

SR Iaare TRl & 9 e o Ud 5513 I 56.62
gfererd d& = off | 99 Jdad] aod & TR W @
JTARS [T UG Hreifids de—9rl &l IuS Jarrcdd o |
T ¥ A wfreredr 2 § 5357 A O3 H 5836 d®
qefe vy § e o | Rl & dE oid sy,
JAAURT g1 Ud 8L Bl HfRradr gaig o | TBARS A
S ¥ <A1l U H BH <@ AT | Al B i3 #H Arefd
BT A B (49.34) o1 | ABTS fmer /19 51, Sfi2 vd Sfiz &
foTT ST 42.41, 44.41 TG 51.84 Ffarad & | DPPH feer Si2
H el vu ¥ 31fere o7 | f2afe vd f2H amaRT & wu H
AT quich B3 H A1eid $U 37y o |

fafr=1 smerR wrawerns W @ WY AHAT Y ATE I[OrEl

AuSs AR wrgakew  Roer
ATHIAR ATHIAR ATHIAR
TBARS 0.2540.01" 0.33+0.04 0.2940.01"
(ppm malonaldehyde)
waw & (N.Sec)  55.201.31° 5378+1.94"  49.34+120
ABTS (%fwter) 42.4140.66° 44.41+0.78" 51.84+1.17"
DPPH (%f=rder) 18.49+3.29" 25.46£120"  24.77+0.98"
R (ppm) 177318115 198.79+6.74"  168.28+2.50"
2 3R (ppm)  15.64£0.10" 17.53£059°  14.84+0.22"

JFAT—3TETT GURREFEH dTel I H A1l (P<0.05) R &

62 $11.%.375] U -Bente 915 TS 35e1 AL HITA
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A Ted & wefiad WeRUl & SR, TBARS #19 i1 #
|Tid B A HH AT Td Si12 3R SN13 H 31 Td Jaig o
AT g AR SITHIR & HIROT a-AT TRITBROT BT HH BIT
<ot 8 | o el @ e <7 faRwarg gerig off | fsnst
9 gema far b, AR WEAl @ JMBR H AR,
CTSAIE U RoTdl & Fvl M3 3MeR &I enfiel &=
eI A1 g7 fd AT UF a7 AT SaT 2 |

JITER FARARM BT WINN B arer fagrwansn, #rg
Ud IS @I IUEIS R UHIE : Aifgad Al
G @ B SRl # dier 11| FEiT o (@ E-39)
GRITeN T 0fd Yele vd aifean et Raarar 1am | oieror
Rl & forg, Aaw1—20, @maet diferer—s, WRT—35, @S
fAs1or—1, THH—0.5 Td AR &1 Rl (F9E—N), Teqd &
g (FFE—d1), Ifdar o (FE—1), WTEakd 99
(TN & 70 9T SR AR gferdl & 90 W (FFE—TH)
BT STIRT B YUI 3MMER UeleH (IR Y Y | R BT
3 HEIH 1 Y T RIeTrdn AT AT el Ue A Bl J[orerir
& VN BT B B & oY TS A ¥ wfafer
SITaRT &1 ae fdsa 13 |

SfAT SITeRt @ ofdrs, Sars, o, Sex aRfE), o1a & JaTs,
dreTs T4 TS URURSG RIS T8 (Fe—3) ¥ 9id 3
W A® o | T3 H Y&—a9 S acid A1 deid 30
AP (2644 M) o7 | SUAR el & 414, Ya—ao Siifda
o gelviid Td 1863 I 2123 U T =1 o | BTeAifp,
AIE—UE H ATeid T I HH A1 (1330 ITH) <7 7147 | SRAT
IS, PiC TF &, AT Td ARSI BT Ioi Age—3
BT 3R AHE—UH H =[AH o | gaeiad 81+ Aqel &
dra eI ol | TE—U% | i a9 T AN Ud 991 B
AT Afd $U A HH Ud gl o Al aefe $u 9 s
off iafdh ) 3T gl § g off | 99 & 24 ©< 18
longissimus dorsi AAURRY & pH Td 7 faeredmet =
Habd 3T fb AHE—V® 4 pH U SATferdr A Aid ou
BH o 3R UTSAT, ShTHT, avT AT ATid B 4 31 o |

AT G FHE—H1 3R WE—S! § G IHH a Iuol arfd
B | NP < TS | R B Rerar garig off | T el &
g TeH & T Ud g919e &1 R aefd vu i =
off | TreNfad HerRvT rafey @) Wi & 1 e & pH Ud
TBARS 919 # gfg g8 | W1 ST AU o §el ©ie

T, ATShIfhield, REMM Td AR 3R Ales |

RN YSROT J7afe &Y W & A1 BT d¢ U TAqT 3=
AE! BT Tl H FHE—UH H SHTHI TP AT ST 17 |

g uleu® a1 W8 WU & 9 |qui i3
3MER arel W AT A9 & JAATHS 1T &0 : I
HAIAYRT HAAT (15 13T BT 1) BT & TRl # [T fsar
T | AT g (30) & HAAL DI U URURS AMER ael
TR WBE U & AT YTel 71, STafds gRieror 998 (€1)
HHAl BT WD AICIDid b AFAR IRel o BTl (LMF),
A1 T T A1 H AN 7Y T4 BT Werdidd & AR
DI UH DI TS | A1 A&T0N BT HeATH B b oY 3
HE B 9 H UfA T @7 9 fhar A | SeaRt @
FHAE b A, Sfdd TR v Al Aaie FgEl @ 4
FAM o | G W U9 §E <1 ¥ 3id au—yd IO HA:
16.05 TG 17.52 fohuT o7 | Wrell SHfAd ao & SR IR SR
IIIRIC | ¥ Qd ST H HHA: 54.97 Ud 54.29 off | T8 <1
H 3ird gaeiiad g gfeerd i vu 3 o4 off | i
a7 RfET /9, AU g T g B IuST gy o,
QI T a1 g <1 H A oU ¥ 31fde off | 99 &
45 e ©d 24 ©C q1g AU pH g off | W <1 A
TBARS #19 = ®I%! M AT AATHR0T @ | ag &
45 fi9c ©d 24 < 91 longissimus dorsi AU @1 37
faeryam gerirg off Siafd w9 0 H a9 & 24 €l & 99
arferr e dreras w1 Arefe $u | 31 o | AT Ut bl
Iudl, urgg Rerdar gd pH deiia o, Safs a9 < 4
TBARS A1 =1 Teid ¥4 & 31ferdh a7 JifaRiiamxoT fawm |
eI & Pyl A Habdl (Aera & 1o ga dI=RT H941 7 drer
&T0T T SRIAT Uferd MeR raven | wuifad T8l 81 & |

RRIE 998 1 ulecaarsg] WS & g9 &1 A¥EASTS
fagayor : 9959 & g H a9, TATATH, WEH, daers gd
THEH DI AT HHIL: 4.53, 8.97, 3.27, 4.94 UG 0.73 Ufcrerd o |

RRIA 908 & g &1 GaTie fageyor

qrUgrs HIEAEqS e (=18)

ERINCIRNE)) 4.53+0.10
YA (Ffererd) 8.9740.19
g 29.8+0.55
IE (dferera) 3.2740.07
aeroT (Ffarerd) 4.94%0.10
19 g (°C) —0.59£0.01
RSCIEET) 6.00£0.10
pH 6.42+0.03
W& (Tfrera) 0.730.02
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TS & QY I AT BT [I2eAvT 1 4 13 d FQE I BT | T6 DI A3 3.73 UG (FH FE) § IgdhL 8.67
T | Wl g Ted AR fAveryer W Aefe vu W e ufererd (13 § Awre) 21 e |

qrearg] 98 & §H &1 G¥aaie favayer ( AraraEa )

EKill THUIUH ERC] EICiE| ddeis  owE fig

(wrferera) (wrferera) (wrferera)

1 (48) 3.73+0.27" 12.55+0.14°  42.75+0.74°  4.600.05" 8.20+1.33°  -0.78+0.01° 5.28+0.09 6.57+0.02" 1.03+0.01°

2 (51) 443+032°" 11802021  40.28+1.42"  4.32+0.08™ 6.5£0.11"  -0.78+0.01"" 5.08+0.07  6.48+0.12" 0.97+0.02"
3 (38) 4252044%" 117620207 39.58+123"° 5264095  647+0.11°  -0.78+0.01%° 5.1440.10 6.59+0.03" 0.96+0.02°"
4 (37) 4712048%"  115240.30°' 37.85£147™° 4174011 6324016  -0.78£0.017" 5324020  6.52+0.06™ 0.95+0.02°
5 (27) 6.13£0.67°°  10.824045°  34.0242.23"  391%0.16" 5.99+0.24°  -0.70+0.02° 5.10+0.10 6.29+0.12° 0.91£0.04”
6 (38) 5.66+0.40°°  11.65£0.24™°  37.34%1.29°°  427+009”  6.42+0.13"  -0.71£0.02" 536+0.06  6.53+0.11% 0.96+0.02°
7 (44) 58620.37°  11.54£030°° 36.77£1.53"° 425:0.13"  6.39£0.19®  -0.76£0.01° 516+0.06  6.38+0.07" 0.97+0.03™
8 (41) 6.08£0.41°° 11974021  37.99+1.19™°  4.39+0.08"  657+0.12°  -0.76+0.01" 507+0.08  6.37+0.04” 0.990.01%
9 (24) 6.49+0.38%  11.44%036™" 35754160 4.15#017"  6.33+0.20°  -0.76+0.01° 4742021 6.45+0.08™ 0.9240.05™
10(20) 7.07£0.72°° 11402042 3559+153°°  4.28+010°  647+0.14®  -0.76+0.01° 5124026  6.36+0.04™ 0.96+0.03
11(19) 7574054  11.1320.36™'  3503+1.20°°  4.19+0.08°  6.29+0.12°  -0.77+0.01° 489+0.10  6.4520.04" 0.96+0.02°
12(17) 8.34+045°  11.05:023"°  32.33+1.28"  4.06+0.09°  6.12+0.12"  -0.75£0.01° 4.89+0.06  6.44+0.04™ 0.94+0.02%
13(13) 8.67+0.51° 10.60£0.18°  29.37%1.35  3.84%0.07 5.83+0.09"  -0.74£0.01** 498+0.13  6.48+0.05" 0.89+0.01°

A TCH BT SUAIDI YT : JTHN H JIR fby 1Y Overall Acceptability
A TCH & SUHIHT e BT UiRefsi], BT, fham arfa
Hfed faf=r dAfeRel (50) gRT fbar Trar o1 | gRoml =
Hard T fas, SaRaTansii 7 s—ufge gsid M IR I
W I8 37T WhR B (o1 JATd (T | Juciness

Flavour

Binding

Texture

Apearance & Colour

6.8 7 7.2 7.4 7.6
Score

G TSH ST IUAIDI AT
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yas yRRAfT @& dgd daa-ar e,

FEITARYT UG IMfHxoT & A9 9 9

IR @MY B IURHAT H R
e afRarer=r - SendY /01 /01 /20—25
TSR, IO}, T TH1 d ARG {1

R §RT AdhriIeh! & UG g fharl & Yag H RIFIR &g
24 71T (20 Th=Tar] RIFICRYT GRIASTHT Ud 4 A mest amH
AR B e forr M1 99 & SR $HT 9130 Wl
(ATSTYRT—4160 Td XY HEHR—4970) DT AT bl T17 |

oo

o 9 IAMaRTd FUIR : THAID RIFRRT &89 &
o el (fgR, A1eTgRT vd =mdifean) § gt 71 Xael @
affaferd faram 7am | vers Yast # AAA1 BT 9, 3, 6 UG 12
AIE BT S U AT 3IId ARIRS HR HAY: 3.24, 14.83, 25.
16 T4 31.02 fHUT 3BT | U& YG<l H WU B: ATRI d &
TGl 539.0 UT / HAAT 3T |

YRIITG® ddb-1P] BT Y : ITATYRT U4 ol idi &
7 NaSi # Bl 110 AT Bl 3 AT WS §RT AG—AHBTT
o ar | f&77 9 Q1 IR 12 =l & faRTA W 84 TR Wl H
TS He & Rl a9 gRT MlEd 9wy W g
T fHAT AT | BT ATAYRT HS! BT AIPaD wU A
FHRT BRI | HEH T S A1 IRIad 47.61 AR
ot | fhaAMl & SHaRl & Jgak Uoi=d Ydud Ud vl H
THUTd & fFraReT SR 0T UG & aR | 9 S
fepam ram |

¥aTeed IUM : 3P ws Xas! # arfie wiordr vd 9
SR UM 35.70 TE 12.07 Ufawrd &1 | 99 & SR, del
4970, 3045 Ud 3570 WS BT AL Hsihal, YLULIR Td
T—ATAT I & forg Sraprenvor foar 12 | 39 e,
IT-PIAATD BT 13560 GRTDH STOR1H URSIGAT & T
g fUee 8 afd 2475 9si & @R €W Y|
AMEaeHAgAR faf=1 wfal 4 ey RIfRl (5) &1

™ o ey Rrfar
ATITST fobam Tam | 91 RIfSRT # 158 fpAml & |t 657
T3 (212 WS TG 445 THRAT) BT T, TSI, THUTT,
ISP, ER I vd FIFs] & dHAv & fory Suaia
o T |

we are &y fder™ : ICAR-NRCSS, 3#R wd
ICAR-NDRI, =T # o118 T3 Uieife! geeial (2) |
He 1250 D AT gU | TIRE YOIl & q{el 372
TRt (Y widerel, framt ik BT = | &l SRT
o va e, 9o IR WA IR TAT el SUANT &
A= Uil IR FAAITH SIFGRI BRI @1 | 3T BRIHH:
TS, IHYI Td GRS UTeA= & A= Samdi R uf3reror (6)
(206 WM, 153 goN U4 53 AfZATY) fhear Uers wnet (85
gforh), It e R (70 fm), #Afgenm A
feaa (35 #fgetr fbar), fava #a1 faga (44 fpwm) wd
ETHAT ThAT (e AT (150 A1) JMMATRTA fhy T |

ART TG AT WRT AT - G 45 A BT ISMDT 5 9
AT GRT HHTAT T | YT (14), I3 / ST (7), Tfreror
(10), U< (16), AIGTSH IMNRA HATE (6), ATfecd HETIdT
(5), STRTS&T AT (6) TAT AR FERIT (5) | fHami
(3946) ®1 I T a7 | S ITeATdT, 372 fH¥AT 6
oI 9§ SeR—WRINTd HU®H Td 4 5 ddb-iidl & foIg
Jfaem gRT I 8 |
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forarT g aRarer=T

T.UH. I, IISTHAR (12.08.2020 Th), TSA.3TR. Joik, TA.AL. T,
IR, {1, W, AfeTds, 1. AT (13.11.2020 Th), 91.04. A8, Ud
JMR.US. a=aT

qep-Ifhdl P UeR fBar T | agee omenRd g H
Pl Pl 6 TIeAarel #¢ S Ya$i H Ui =g fadRd
oy T | RT=Y ST+ & 91, fopart =1 85 #9+ w1 by v
UTears! hid & 45 WHHI BT 9T TAT 16.7 Ufera 31ferd
e T T | HE FHBIA 61 Wl | haT 71T | AP0,
—N. 3T AR, FZR A Uit I 4 & 91 9 189 fhaar=ii
BT 300 W1 H PHiH THIE AT TAT | 2020 & SR FHf 96
g8s (R—38, W&I-58) UaT BU| WSl Ud BRI B

STTTIHT SR YIGIBR ETBTehRT (1200 YRIP) Yd SUAR
Al SeTes HRIIT AT |

Sa ‘ D

Wuwﬁ%mmmﬁﬁﬁwﬁrﬁfﬁlﬁ

BAd MERT Iey #, W=« (RIS & S=1a fos &
IR A AT 3T 1 Ferelm 7 22.5 Hfcrere ffee Uerar
8% | ARWl & &3 B STTE UG ARAT Bl ol H Qa1 oA UM
TR B HYI—HRI BT IATS & 2019 H 15 gFCIR (30 fhwarii)
¥ 9gaN 2020 H 93 gICAR (150 fohari) fovam 1 | fhsamt &t
T URTAR < dTell Bael &l 98k ISl & YaeH g, 18 Hl
e DBW—222 (@R01 +¥g) Ud Sif @l & DWRB—160
(= ATTHIT) HHE: 40 Td 10 fH=ATT BT UG &1 TS |

AT MR IReY H, 19 fabaii &T 700 T wa fby g |
IRIQT, g Ud gARCd @ ITRGITIAT HHLT 60, 50 Td 80
gfaerd off | Wl WERE TeEd SmeIRd ged H, 19
TH-HHRT sHIgar (18 T enfug @ ¥, o ufa
SPhTs /Y SUTEHAT, 793 fHUT TH—HHRT TG 105 oflex T
drer o |

TR & ATIAT T (4 STTeNT 2020, 30 =) WR fHam!
BT IABIR YT, AT far=i (27 Td 28 TaRT 2020, 40
i) ud e — fham ureaRe far fast awr (28
TS 2020 BT AT H, 30 =), far e ursere v
8% (3 R 2020 BT SRFYAT H), fIeq ge71 feawr (7 Rdax
2020 HI Al H, 50 A& U9 foa g (15 @) w
Al @1 958 BT ARG RS PN AR U
TNFTH fABT b IR FH STTHHAT T B TS |

SERIGICIER)

fram o afH & d8d SIeedl
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T$ Uod TR IIRgel MR FAfGd STgHe™  qRAmT
(AICRP-SB) @ &l @&l &I ¥g FUR W ~cad IRATSIH
H fdem W 01041990 ¥ AS GUR Wcdd YRAT
(Tresqdiigeens) aaa # ol | TeedivEsTE
arfereer <t Wt # T & W W Mgafis qeaia vd
IR GAT | WSl DY Al BT qITT: ARG T ST IedTa
# YR, T8 U4 YRR TR gRT {1 ST @1 2 |

A H < B AT It 7 6 B 1 R W8 § R
TR BT TR gdreal (50 He 9o/ faaRa e @
e @iea & w1er) v &1 vers SR gdedt (100 ¥
JoT /faaRa o= & aIffe weg & @) B EaD
PG AHIFI—Dwd 4S5 UG S SJHu WM,
JNABTIR, TSR H ReIT B |

N IR WR Acdd URAIST & I d GH-99F SHIS AT

wTH @At
7% & IR (T RIAFI—FAHAE), FBFR ARATE!

W.9.37.0—F. .39, TGgH OB
W B, e SaBAT
AR, (T, UTer=R TR
g SHISAT

Y1 S1.3TR3ME. T.UH. (S1UT.g A0 TH.), Heuddd B AR

7% & IRER (MEHIFI—FAHAE), R AFRT

BT SHISAT A AST B G&AT (31.12.2020 HY) : 9 2020
DI FHINGT R NG H Bl WS HAT ARATS 524, JETHRATRI
555, SFH! 595 Ud "oaliR 532 o | T¥RB AR UG HIGT Pl
e e B

Tl TAED I} qIAED HIGT A
ARATS! 130 394 524
FSOTBRATRI 120 435 555
SFBT 204 391 595
AR 132 400 532
wd 586 1620 2206

>

g8 o1zl ¥ HaTlRa fHA 1Y ¥9s (31.12.2020 &)
ST Y€ TAT AFRT Yers Sh1gal )T U ffdhe U
JUR G 10646 TSI AT Wl AET 17615 WS @ dTel

Bl 182 WS UTTDH] D Sl (bl 7T |
faawor GRS ATRT §d
TS U UTeld! Bl e 113 69 182
F[ TSNP TS| BT T 10496 7119 17615
TSI AT HS] 1 AT 6352 4294 10646
BRI IR ICH] 1095 2530 3625
TR Tfelg &l e 6458 1522 7980

Ihe SIad BT famha /faaver - av 2020 & IRM
A= Rl @1 et 535 7R T 192 AI&T WS fHaHl & vasl

SR R g e 1 T |




St g b1 fasa / faazor Al DY TFAl BT YA : B Ud yerT gaprsal # fafi=t

AR R IRIRG VR, ST & dAT A S Scurad

T TAED R 73
4 R =T

Bk HTaT TR HET

ARATS! 32 91 9 10 142

OB 8 24 8 50 90

SFRT 51 13 20 2 86

TR 0 26 0 0 26

SR NS 0 121 0 121

ART 12 97 20 33 162

Bl 103 372 57 95 627

T3l B Il BT g5+

THA Jitrd TRIRS AR (fBT) o &% (ufaera) aiftfe -1 S (M)
e 3 A8 6 ATE 12 ATE

Brf sHIEAT

ARATS! 3.98+0.04 15.82+0.17 25.29+0.30 34.22+0.47 86.59 1217.79%25.63

OB 3.84+0.04 16.30£0.18 25.97+0.25 37.75 80.00 815.00

SHBH 3.2440.01 14.51£0.15 24.2620.20 29.3620.30 85.00 949.35+8.20

RSN 2,63%0.03 13.41£0.52 21.300.22 24.7120.21 89.62 Ty

U&F gHISAT

BRI 2.56%0.02 10.33£0.07 14.44%0.09 19.64%0.16 75.00 7Y

TR (9er) 2.9410.01 14.97%0.05 22.72+0.06 28.07£0.10 78.01 TY
UAU— IUART &l
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Aon As et uRAleton (THEHE=Y)

W e I GRASHT @ YHRMT 01.04.2009 H & TS |
RIS # AHERT Waell ¥g el W IR B Shel
SFd o & H BRIRA 2 | A SHISAT, AledT WS & forg
AT A & folT IROIYAINUH, STIYR Ud ATAYRT S &
g MHIFu-BAHIAH, fae R # R 2|
FHAID JHIS ALHATT— Dol WS Ud & ATAUT
LA, BT, Iorer= # Rerd 2 |

fasfia s argal¥e daEEl & e Yas &1
fa®ra - 7941 & 6 A8 & INIRG IR & IR W I &
eI W SEd Aeed gorral H Agayel <wft Wi @
AR HHEF & IR XSl B WA @ 78| fafi
Al P ATHD YTST | 31.12.2020 BT A BT T 4+ &

SPIS BN HTaT x| FICEE]
Q7Y AT
Higam 137 435 572 319
7 172 451 623 316
AT 75 210 285 153
ATAYRT 151 484 635 396

ATIAABI ShHE AGI BT ScUTed Ud faaor - gofiga
Al & vas H GuR =g uRASH § AaRidR Ihe
H3l @l Iare fhar T | ad & IR HeT fAaRer ud W
HeRoT 1 7

I Wel &1 949 /faaver ¢ad 94s GaRoT

Higam 52 76 128 2219
A 31 100 131 2250
NIEIS) 71 00 71 1620
HATTYRT 15 78 93 590
A 169 254 423 6679

Al B Al bT YSI: B T Yeid shigdi | A=
IR TR IRING UR, ST g% TAT qMMb & I
= 2

Al P Al BT gge=

Figar B 2.21£0.01 11324006 16.190.08 22.39£0.11 96.24 587.65+7.85
e 2.1520.01 1093£002  15.75£0.04 21.49£0.05 97.56 512.54£5.72
TR B 2.650.03 1200025 1577053 22.3240.64 90.50 TTY
ERE] 2.5540.04 1137£010  14.24+0.17 7Y 90.00 TTY
GRS BT 2.99+0.06 11455054  21.37+0.96 27.32+0.30 88.00 904.02+0.02
ERES 2.59£0.01 1092£009  16.170.14 22.49£0.38 67.28 Ty
HAYRT B 3.1740.03 16.38£0.18  24.08+0.40 31.73£0.28 82.57 939.020.02
ERE] 3.34£0.01 13.83£006  19.16+0.25 33.2241.21 62.46 402.000.00
TAY— Il T&
$11.%.319] U. -Bend §5 UG I5o1 SJHENS T 69



goflpd fearl & Yasl § WRed q@wld U9 3

SR UG AT - Had el & Aaedrd I«
¥l % Fryed ARV & arermar, dolipd Xagi &1 STexi
wRelifadt @ foy gar fiers vd argg weifadl & g9 o

BT UG JATTLIHAGAR SUAR F AT UCRICIIAT,
UrdIeTR, GRUST Td HEUPT, WS A Td &g ST BT SIBIDHRT
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Annual Report 2020

SUMMARY

INTRODU CTION

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
address of

ICAR - Central Sheep and Wool
Research Institute

Institute Avikanagar-304 501 Rajasthan

Main Campus : Avikanagar, Rajasthan

Regional
Stations

Arid Region Campus
Beechwal, Bikaner- 334 006 Rajasthan

Northern Temperate Regional Station
Garsa (Kullu)- 175 141 Himachal Pradesh

Southern Regional Research Centre
Mannavanur - 624 103 Tamil Nadu

[ vison

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

[ waNDATE

=~ Basic and applied research for improving sheep
production, products processing and rabbit

husbandry
~ Dissemination of technologies for sheep

productivity enhancement and management

[ OBJECTIVES &

~ To undertake basic and applied research on all

aspects of sheep and rabbit production
~ To develop, update and standardize meat, and

fibre technologies
=~ To impart trainings on sheep and rabbit

production and utilization
=~ To transfer improved technologies on sheep and

rabbit production to farmers, rural artisans and

development workers
=~ To provide referral and consultancy services on

production and products technology of sheep

The institute has developed new sheep strains like
Avikalin for carpet wool production, Bharat Merino for
fine wool production and Avishaan for increased
prolificacy in terms of more lambs per ewe. The
scientific rearing, breeding, feeding, reproductive,
health and management practices were developed for
improving the performance of indigenous sheep
breeds. Some of the important technologies
developed are intensive lamb production for mutton,
complete feed block for scarcity feeding, different types
of pasture production system, Avikesil-S 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 programme, targeted selective
treatment for judicious use of anthelmintics, value
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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 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

Main Campus ICAR-CSWRI Avikanagar

Avishaan Patanwadi

Avikalin
Regional Stations
ARC Bikaner = SRRC Mannavanur  NTRS Garsa
Chokla B.Merino Avikalin Synthetic
ARC CIRG MPKV  LRS PGRIAS
Bikaner Makhdoom Rahuri Palamner Kattupakkam

DO @

Mara Marwari Muzaffarnagri Deccani Nellore Madras Red

CSWRI Avikanagar RAJUVAS Navania  KVAFSU Bidar ~ TANUVAS Salem

Sonadi Mandya Meeri

[ LNkAGES

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

Malpura

farmers by institute, its regional centres and
cooperating units under Network Programme on
Sheep Improvement and Mega Sheep Seed Project.

This year institute has obtained two patents for Identification of
cashmere (Pashmina) fibre from processed textile products
by PCR-based techniques and Low cost, indigenous cradle
for safe restraining of sheep for pregnancy diagnosis.

Sheep breeds covered under

Main Campus

NWPSI Units

@
. Regional Stations
@
*

MSSP Units

developed 14 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.

74 ICAR-Central Sheep & Wool Research Institute



ORGANOGRAM

ICAR - CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

[

Committee

Research Advisory

Institute Research
Committee

Committee

.

( ) )
Institute Management

\

[

Animal Genetics
& Breeding

1

-b[ ARC, Bikaner }

{

Network Project on
Sheep Improvement

1

[ Administration

]

[ Account & Audit

J

[ Cash & Bill

J

[ Purchase & Store ]

<

PME

[

Animal Nutrition J

[

Animal Physiology
& Biochemistry

]

[

Animal Health J

[

Textile Manufacturing
& Textile Chemistry

]

[

Transfer of Technology
& Social Science

Official Language
Implementation

[

|«

[

Livestock Products
Technology

]

-b[ NTRS, Garsa }

—>[ SRRC, Mannavanur J

o

Mega Sheep
Seed Project

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

T B



Annual Report 2020

Budget allocation and expenditure (Rs. in Lakhs)

Scheme Allocation Expenditure Utilization %

/ Head 2018-19  2019-20 2021-21 2018-19 2019-20 2020-21 2018-19 2019-20 2020-21

A. ICAR-Central Sheep and Wool Research Institute

Capital 225.54 140.00 77.00 224.46 91.60 43.56 99.52 65.43 56.57
Revenue 1677.98 1644.00 1655.06 1677.64 1597.23 1609.15 99.98 97.16 97.23
Salary 2931.20  3000.00 2779.65 2931.00 2939.32 2693.72 99.99 97.98 96.91
Total 4834.72  4784.00 4511.71 4833.09 4628.15 4346.44 99.97 96.74 96.74
B. Network Project on Sheep Improvement

Capital 22.10 32.00 14.27 21.70 23.21 8.50 98.19 72.53 59.57
Revenue 207.44 154.00 230.57 207.09 153.37 213.39 99.83 99.59 92.55
Salary 51.95 55.84 55.17 51.95 55.84 55.17 100.00 100.00 100.00
Total 281.49 241.84 300.01 280.74 232.42 277.06 99.73 96.10 92.350
C. Mega Sheep Seed Project

Capital 12.39 10.00 8.27 11.35 9.99 4.00 91.60 99.90 48.37
Revenue 150.34 192.00 181.65 144.43 190.78 161.12 96.06 99.36 88.70
Total 162.73 202.00 189.92 155.78 200.77 165.12 95.72 99.39 86.94
GT 5278.94  5227.84 5001.64 5269.71 5061.34 4788.62 98.47 96.82 95.74
(A+B+C)

Revenue generation (Rs. in Lakhs)

Head 2018-19 2019-20 2020-21
Sale of farm produce 25.55 16.81 20.02
Sale of wool and products 12.06 8.01 6.20
Sale of livestock 91.45 123.33 130.65
Sale of publication 1.02 0.15 0.00
Analytical & testing fees 0.81 0.81 0.67
Training 6.69 1.63 0.10
Sale of technology 2.01 0.68 1.60
Miscellaneous 55.08 69.23 44.62
other 134.08 143.77 35.04
Total 328.95 364.42 238.90

Staff position (as on 31.12.2020)

Category Sanctioned post Filled post Vacant post Vacant (%)
Director 1 1 0 00.00
Scientific 71 46 25 35.21
Technical 106 72 34 32.08
Administrative 73 33 40 54.79
Skilled Supporting 76 19 57 75.00
Total 327 171 156 47.71
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Germplasm sold/ distributed to farmers

SpeciesParticular Number sold

2016-17 2017-18 2018-19 2019 2020

Sheep Scheme

ICAR-CSWRI 491 562 547 396 535 2531
NWPSI 594 608 592 637 697 3128
MSSP 189 344 264 346 531 1674

Location & Breed
CSWRI, Avikanagar

Malpura 55 75 82 75 203 490

Avikalin 00 50 29 11 09 99

Patanwadi 02 00 00 00 50 52

Avishaan/GMM 49 171 98 76 80 474

Dumba 6 2 00 14 00 22
ARC, Bikaner

Magra 44 35 90 159 162 490

Marwari 185 91 128 224 142 770

Chokla 127 37 128 98 117 507
NTRS, Garsa

Synthetic sheep 109 95 113 64 96 477
SRRC, Mannavanur

Bharat Merino 191 134 124 96 111 656

Avikalin 07 73 55 37 72 244
CIRG, Makhdoom

Muzzafarnagri 74 204 104 46 150 578
MPKYV, Rahuri

Deccani 72 74 67 96 86 395
LRS (SVUU), Palamner

Nellore 109 79 161 38 26 413
PGRIS (TANUVAS), Kattupakkam

Madras Red 110 125 42 74 131 482
LRIC (KVAFSU), Mandya

Mandya 50 94 74 75 126 419
MSRS (TANUVAS), Salem

Mecheri 59 137 35 134 131 496
LRS (RAJUVAS), Udaipur

Sonadi 25 38 73 62 71 269
Total sheep 1274 1514 1403 1379 1763 7333

Goat CSWRI, Avikanagar
Sirohi 203 161 142 218 132 856
Rabbit CSWRI, Avikanagar - 155 506 550 521 1732

NTRS, Garsa - 4 - 6 24 34
SRRC, Mannavanur - 158 983 1314 1386 3841
Total rabbit - 317 983 1870 1931 5607
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Fodder and seed production

Particular Centre 2016-17 2017-18 2018-19 2019
Dry fodder (q) Avikanagar 3177.20 2750.20 2186.20 3696.88
Bikaner 313.78 389.06 708.15 850.00
Garsa 301.50 151.00 195.00 177.50
Green fodder (q) Avikanagar 7032.82 9048.82 8513.31 10551.46
Bikaner 1626.67 1354.50 1431.97 1400.00
Garsa 330.35 204.24 214.92 283.18
Crop seed (q) Avikanagar 207.18 131.58 47.91 76.57
Bikaner 0.35 0.19 55.17 61.20
Garsa - - - -
Grass seed (q) Avikanagar 14.00 31.25 30.85 19.59
Bikaner - - - -
Garsa 0.14 0.22 0.16 0.16

2020

2209.40
681.45
216.40

8292.14
848.05
343.80

160.80

33.66

0.085

Publication profile of Institute

2016-17

2017-18

2018-19

Scientific strength
No. of papers
No. of paper/Scientist
Research papers
National
International
NAAS rating
Up to 4.0
4.01t06.0
6.0110 8.0
>8.0
Un known
Lead / Invited papers
Abstracts
Books
Book Chapters
Manual / Bulletin
Gene bank registration

54
42
0.78

26 (61.9)
16 (38.1)

2 (4.8)
19 (45.2)
16 (38.1)

4(9.5)

1(2.4)

21
108
4

8
9
7

55
40
0.72

21 (52.5)
19 (47.5)

2(5.0)
13 (32.5)
21 (52.5)
4 (10.0)

0(0.0)

10
69
1
45
5
27

60
48
0.80

22 (45.8)
26 (54.2)

3(6.3)
16 (33.3)
25 (52.1)

1(2.1)

3(6.3)

16
55
1
126
11
21

51
51
1.00

25 (49.0)
26 (51.0)

0(0.0)
17 (33.3)
30 (58.8)
3(5.9)

1(2.0
19
45
2
55
13
71

)

46
45
0.98

25 (55.6)
20 (44.4)

0(0.0)
17 (37.8)
20 (44.4)
8 (17.8)

0(0.0)

12

266
266
0.86

119 (52.7)
107 (47.3)

11 (4.9)
82 (36.3)
112 (49.6)
20(8.8)
8 (3.5)
78
304
8
237
42
127

53.2
45.2
0.86

23.8
214

22
16.4
22.4

4.0

1.6
15.6
60.8

1.6
47.4

8.4
254

Figures in parantheses indicate values in percent

Training programmes organised in the Institute and Regional stations

No. of programmes

No. of participants

Farmers Officials Others
2016-17 40 943 84 -
2017-18 27 545 73 -
2018-19 31 704 98 -
2019 34 766 106 -
2020 32 793 32 57

1027
618
802
872
882
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Exposure visit

No. of group No. of participant
Farmer Women Student
2016-17 44 495 166 884 122 1667
2017-18 63 750 239 1130 104 2223
2018-19 51 1257 124 943 56 2380
2019 80 2223 231 2005 248 4707
2020 27 215 533 168 916

Exhibition organised by the Institute at different organisations

Year No. of exhibition No. of visitor
2016-17 7 12250
2017-18 14 20850
2018-19 18 15416
2019 17 5741
2020 3 1500

Human resource developed

Number of person trained

Scientist Technical Administrative Skilled Supporting staff
2016-17 12 9 11 12
2017-18 6 7 8 -
2018-19 16 6 5 -
2019 14 6 6 21
2020 12 14 1 -

Meteorological data at Avikanagar (Jan - Dec 2020)

Months Temperature (°C) Rainfall Rainy's Av.Wind Awv. Sun Humidity (%) Av.
(mm) Day velocity shine Evaporation
Max Min (km/h) (h/day) 7.30am 2.30 pm (mm)
Jan 22.41 7.63 0.6 1 2.15 6.89 86.55 71.52 2.07
Feb 27.95 11.42 0.0 0 2.29 8.79 83.97 66.24 3.21
Mar 31.58 17.29 13.0 5 3.49 7.72 79.37 67.33 5.12
Apr 39.08 23.08 9.4 4 5.21 9.00 75.74 64.20 7.92
May 42.56 26.70 39.2 9 4.31 9.46 70.35 54.10 9.85
Jun 39.92 27.49 42.8 8 3.94 8.40 81.42 68.27 7.77
Jul 37.31 27.36 49.7 9 3.83 6.75 83.40 70.90 6.49
Aug 32.55 25.89 267.7 22 2.04 4.38 89.60 77.27 3.60
Sep 35.61 24.91 61.0 7 1.33 7.06 86.00 71.63 4.26
Oct 35.22 18.41 7.0 1 1.22 7.89 79.53 68.60 4.64
Nov 28.75 11.94 3.0 1 1.37 7.52 83.73 69.93 2.81
Dec 25.96 9.47 0.0 0 1.88 7.81 83.50 66.54 2.60
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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

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.

Project Inputs distributed No. of beneficieries Village /Tehsil / District
Magra Field Unit under Network Sirohibucks-13 13 Dhariyawad (Pratapgarh),
project on sheep improvement Concentrate mixture- 27 q 18 Jharol (Udaipur)
(TSP) LED torch, Water bottle, 50
Plastic tub- 50 each
Marwari Unit under Network Sirohi bucks-23 23 Badgaon, Jharol (Udaipur)
project on sheep improvement Sirohigoats- 10 10
(TSP) Concentrate mixture- 18 q 12
LED torch, Water bottle, 80
Plastic tub- 80 each
SCSP —Main campus Rams- 30, Ewes-60, Tin 30 Deshmi, Naner, Surajpura,
sheetand Iron pole- 04 each Beed-Ganwar, Ganeshpura,
Bhipur
Sewing machine and 25 Malpura, Chandsen, Ghati
stitching kit- 01 each
Torch, Water bottle and 197 Deshmi, Naner, Surajpura,

Umbrella- 285, Bag-45,
Training kit- 102, Mineral
mixture- 94 kg, Trough- 6,

Beed-Ganwar, Ganshpura,
Bhipur, Malpura, Kacholiya,
Deoli, Panwaliya, Janakpura,

Tiffin box- 6, Feedingtrough-282, Reendliya, Pandraheda,

Bucket- 194, Folders- 194,

Dholi, Pachewar, Bambori,

Feed storage container- 34, Bagdva, Banvada, Ghati,

Sprayer machine- 50,
Mustard seed- 92, Spices

Chandsen, Buda Deval,
Diggi (Tonk), Phagi, Itava,

seed (Methi, Jeera, Sonf)- 36, Udaipuriya, Sanganer, Gad-
Gram seed- 17, Wheat seed- 25 Bassi, Hasanpura, Kheda

(Jaipur), Rajgad (Churu),
Bikaner, Jalor, Aurangabad

SCSP-NTRS, Garsa Kilta- 20, Crate- 20, Gloves-20 79 Charu, Muring

pair, Sickle- 20, Mineral
mixture- 236 kg

SCSP —Magra unit, ARC Bikaner Magraewes- 15 15 Kotda (Bikaner)
SCSP-Marwari unit, ARC Bikaner Marwarirams- 14 14 Lunkaransar (Bikaner)
SSCP-AINPonNM Multi-nutrient mixture- 500 kg 20 Kotra, Darbari, (Bikaner)
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Inputs distributed

No. of beneficieries

Village /Tehsil / District

SSCP-AINPon GIP

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)

Deworming- 10880
Vaccination (Sheep pox-
6346, ET-10233, PPR -
5200)

Mineral mixture- 50 kg
Multi-nutrient mixture- 500 kg

Ram-6

Feeding trough- 32

Solar torch, Water bottle,
bucket, trunk (6x4 ft)- 21 each

Rams-6
Alin buffaloes - 300

Seed (Wheat, Barley, Kasuri Methi)

Vaccination to flocks- 1200
Plant sapling-700

Mineral mixture- 84 kg

Rabbits—242, Rabbit cages-
85, Feeding ghamala- 20,
Rabbit feed-45q

Ram- 35, Ghamala/troughs- 35
each, Concentrate feed-30q
Buck-34, Ghamala/troughs- 34
each, Concentrate feed-25q
Animal health camp (17)- 5464
Deworming of animals- 6925
Veterinary medicines kit-450
Mineral mixture- 100 kg

Seed (kg) of Sorghum- 110,
Maize- 60, Urad- 40, Guar- 50,
Cowpea- 30, Til- 8, Ladyfinger- 8

and plants (no.) of Fruit- 5527 and

vegetable plants- 33611
Writing Pads /clip board- 113
Geometric boxes- 50

LED blubs-425

Water bottles- 253

Travel begs- 140

Umbrella- 150

Tiffin box- 294

Rams- 30, Ewes- 60,

Iron pole and Tin sheet

56
67

25
34

16
21

189
200
20
19

38

45

35

34

587
616
450
94
1718

113
50
400
253
140
150
294
30

Kotra, Darbari, Goleri,
Diayan, Madholai, Jhajhu,
Kakusar (Bikaner), Ramsar,
Kesherpura (Ajmer)

Chandsen, Dholi, Lawa,
Kheda, Chaurupura

Chosla, Arnia, Denchwas
and Bassi

Jagatsukh (Manali), Baga,
Raison (Kullu)

Ashala, Dhola, Verdha,
Jothari, Pohari, Parliveer,
Bhinda, Padliudarat,
Kishanpura, Ratanpura,
Kamboia, Rajpura,
Gadapathapith, Bhardara,
Nagariya penchal,
Gadawateshwer, Dhavede,
Nanora, poopteli, Gailan,
Bhandara, Pooptali, Dhuved,

Rampura, Bodamali,
Dhomola (Dungarpur),
Barcla, Katvedi, Kandal,
Khanmeen, Karnauak,
Karchha, Bhatiki,
Phogarakala, Robhiya,
Biribifala, Kheliyapada,
Juthari, Sharoli, Palcia,
banjariya, Khandioviriand
Kherwara (Udaipur)

Surajpura-Desmi, Beed-
Ganwar, Bhipur

ICAR-Central Sheep & Wool Research Institute
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Input distribution to beneficiaries under different schemes
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Research Advisory Committee (2017-20)

Institute Management Committee (2019-20)

Chairman

DrV. Prabhakar Rao

Former Vice Chancellor, SVVU
FlatNo 202, H. No. 3-6-492

Ravi Kiran Apartments, Himayatnagar
Hyderabad - 500 029, Telangana

Members

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

Dr Lal Krishna

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

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

Dr R.S. Sahota

Director, Extension Education (Retired)
GADVASU

260, Vikas Nagar, Pakhowal Road
Ludhiana - 141 002, Punjab

Dr Ranajit Roychoudhary

Prof and Head (LPM)

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

Dr Avtar Singh

Principal Scientist (Retired),

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

Director
ICAR- CSWRI
Avikanagar - 304 501, Rajasthan

Member Secretary

Dr A.K. Shinde

Principal scientist & In-charge PME
ICAR- CSWRI

Avikanagar - 304 501, Rajasthan

Chairman

Director
ICAR- CSWRI
Avikanagar - 304 501, Rajasthan

Members

Assistant Director General (AP&B)
ICAR, Krishi Bhawan, New Delhi - 110 001

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

Director

Animal Husbandry Department
Government of Rajasthan
Jaipur - 302 006, Rajasthan

Dr G. Taru Sharma
Head, Animal Physiology
ICAR- IVRI, Izatnagar - 243 122, Uttar Pradesh

Dr Sushil Kumar
Principal Scientist
ICAR —CIRC, Meerut - 250 001, Uttar Pradesh

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

Dr Sajjan Singh
Principal Scientist
ICAR-CIRB, Hisar - 125 001, Haryana

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

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

Shri Jugal Sharma

Malpura - 304 502, Rajasthan
Shri Shankar Lal Thanda
Uniara - 304 024, Rajasthan

Member Secretary

Chief Administrative Officer
ICAR-CSWRI, Avikanagar - 304 501, Rajasthan
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MAJOR ACHIEVEMENTS

In Avishaan flock, ewe productivity efficiency (EPE)
during the year 2020 was 4.22 and 22.90 kg at birth
and 3 month of age, respectively. The prolificacy in
Avishaan ewes was 66.34% with litter size of 1.69.
The average daily milk yield in ewes during the
autumn lambing was 784 g. Since last three 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 58 lambs were born out of 31
lambing of Avishaan ewes with a prolificacy of 71%
and litter size of 1.87.

On nucleotide sequence chromatogram of BMPR1B
gene exon 8 region exhibited replacement of
nucleotide A in non-carrier (FecB™) ewes with
nucleotide G in carrier (FecB*) ewes.

Progeny born to Malpura rams supplied from
institute recorded higher weights at 3 month (14.20
vs 13.46 kg), 6 month (19.84 vs 18.49 kg) and 9
month (26.19 vs 25.31 kg) compared to field rams.

In Patanwadi sheep, average daily milk yield for 1,
2 and 3 months were 0.887, 0.862 and 0.752 kg,
respectively. In the flock, average daily milk yield of
>1.0, 0.8-1.0, 0.5-0.8 and <0.5 kg was recorded in
26.37, 13.19, 18.68 and 41.76% of ewes,
respectively with a maximum yield of 1.577 kg.

The concentration of fat, SNF and total solids in
milk from Patanwadi sheep were 4.42, 11.38 and
15.78%, respectively.

Variations in luster and gross appearance was
observed in three clips of Magra wool (Feb-Mar, Jul
and Oct-Nov). Transcript expression had shown
up-regulated expression of keratin genes in
lustrous sheep as compared to none (low) lustrous
Magra sheep. Keratins expressed specifically in
cuticle and cortical region of wool is of particular
importance in contributing towards wool luster.
Tajima's (D) neutrality test for allelic sequences of
K33 transcripts indicates that the neutral mutation

7
*

7
*

hypothesis can explain the nucleotide polymorphism
of K33 in lustrous Magra sheep.

The studies on pre-weaning nutrition in lambs
showed 6.7 and 3.2% higher average daily gain
(ADG) by feeding milk replacer containing maize
cake with 8 and 16% fat, respectively. Three month
body weights were improved with liquid milk
formula (LMF) feeding with 25.7 and 12.5% higher
ADG in lambs fed with total mixed ration containing
lucern hay and moringa leaves, respectively.

In finisher lambs, feeding of complete feed blocks
(CFB) containing moringa leaves (30%) resulted in
higher body weight (29.9 kg) and better feed
conversion ratio (6.4) in lambs compared to CFBs
containing mulberry leaves and stylosanthes hay. It
was due to higher DMI, better nitrogen balance and
shift in rumen fermentation towards more propionic
acid production and reduced methane production
in moringa leaves incorporated CFB.

On filter paper degrading (FPD) activity tannin
degrading isolates RSAA22, RSAA24, RSAA25,
RSAA28, RSAA29, RSAA32, RSAA34, RSAA35
and RSAA43 showed promising FPD activity (3.2-
15.4 ymol glucose/h). The in vitro DM degradability
of Khejrileaves by these isolates ranged from 37.0-
42.0% with maximum DM digestibility by RSAA43
(Streptococcus bovis).

In finisher lambs, methane emission per kg DMI
was 26.6 with lucerne hay, 28.9 with moringa
leaves and 44.3 g with stylosanthes hay feeding.
Moringa leaves added TMR was better fermented
in rumen and yielded higher total volatile fatty acid
concentration. Like-wise, daily methane emission
was 12.3, 16.9 and 19.6 g with feeding of moringa
leaves, mulberry leaves and stylosanthes hay
incorporated CFBs, respectively.

Supplementation of 0.2% carboxymethyl cellulose
(CMC) in semen extender improves some
important sperm functions; however, it negatively
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affects conception rates of liquid-preserved ram
semen. Addition of 0.25% CMC in presence of 5%
glycerol resulted in higher post-thaw sperm
functions, indicating cryoprotective effect of CMC
onram spermin a synergistic manner with glycerol.

A study on assessing the role of MMP in sperm
cervical mucus penetration indicated lack of effect
of MMP-11 in sperm cervical mucus migration.

The 342bp Kisspeptin peptide gene was amplified
and developed a self-designed overlapping PCR
approach to append the gene fragments together
following mega-primer strategy.

To develop an alternative protocol for synchronization of
estrus and ovulation in place of well-established protocol
in sheep using progestagen-impregnated intravaginal
sponges and equine chorionic gonadotrophin (eCG), a
base data of estrus onset and end following
progesterone sponge withdrawal was generated during
breeding season. This indicates that the progesterone
vaginal sponge alone is efficient in synchronizing the
onset of estrus, though the end of estrus was more
asynchronous which may be attributed to discrete
timings of ovulations.

The study on diurnal variation exhibited an increase
in cortisol and creatinine values in winter from
morning 06.00 h to 14.00 h and suggested that
grazing might have caused slight metabolic stress. In
summer, results indicated adaptation of the adreno-
cortical axis of the rams to climatic conditions.

In Haemonchus contotus cysteine synthase (CS) was
observed to catalyze the reactions of de novo pathway
by using O-acetyl serine as substrate as validated both
by a biochemical assay and FTIR. The expression of
CS gene was highly up- regulated in adult worms and
lowest in L, of H. contortus. Thus, it was confirmed that
the de-novo pathway of CS is an active process of
cysteine production in parasite and the expression of
the CS is modulated at different stages of parasite's life
cycle reflecting and conforming to the micro-
environment and physiological survival needs of the
parasite inthe host.

The primers for amplification of olfactory marker
protein (OMP) gene in sheep were self-designed
and the gene was successfully amplified and
cloned in pET303 vector using directional cloning.
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The dietary supplementation of n-3 rich fish oil in
sheep improves the folliculogenesis and in turn the
ovulation rate which leads to the augmentation of
prolificacy in the species.

Application of waste wool can reduce fertilizer dose
by 25% without any compromise in yield and quality
of Pennisetum pedicellatum. The fertilizer dose can
be further reduced to 50% with only 13.95% vyield
penalty and 4.35% less protein over 100%
recommended dose of nitrogen (RDN). Moreover,
75% RDN with waste wool was found to be superior
to 100% RDN resulting in 9.30% higher green fodder
yield and 1.53% higher crude protein in fodder.

Application of waste wool can reduce fertilizer dose
by 25% without any compromise in growth
performance of oat (Avena sativa). The fertilizer dose
can be further reduced to 50% with 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.

A significant improvement was observed in seed
yield, DFY and biological yield of Dolichos lablab
with the application of Avikhad as compared to
sheep manure. Zn and Cu content of stover and
seeds of Indian bean and its uptake were
significantly higher on Avikhad application (@ 5
t/ha) in comparison to sheep manure application
(@ 10 t/ha). Among the biofortification sources,
application of Cu @ 5kg/ha + Zn @10kg/ha
registered maximum and significant improvement
in plant height, DMA/plant, leaves/plant, LAl at 60
days, branches/plant and yields of Indian bean.

Application of sheep manure @ 12.5 t/ha in hybrid
Napier recorded maximum green fodder yield in 10
cuttings in two years. Application of waste wool @
500 kg/ha, Avikhad @ 6.25 t/ha and sheep manure
@ 12.5 t/ha registered 14.47, 29.82 and 37.08%
higher biomass in two years in comparison to
control, respectively. Maximum green fodder yield
of hybrid Napier was recorded with the application
of Zn 10 kg/ha (128 t/ha in ten cutting in two years)
which was higher by 33.39% to control, 3.80% to
Cu-application 5 kg/ha and 37.5% to application of
Cu5kg/ha+Zn-10kg/ha.

No change was observed in the values of various
blood biochemical parameters with feeding of
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fortified and non fortified Napier hay, however, the
level of serum alkaline phosphatase level was
35.8% more in Zn fortified Napier hay group.

In semi-arid regions double cropping can be
achieved by intercropping (Groundnut/ Deenanath
grass) which can provide opportunities to farmers
to produce food and fodder simultaneously for
livelihood, animal rearing and sustainability.

The lowest virtual water requirement and highest
water productivity was for Bajra (Raj Bajra-1). It
was observed that the combination feed (2.7 kg
Bajra dry fodder + 3.3 kg Bundel guar dry fodder) is
most water productive for sheep productivity.

Arare case of suspected acute myocardial infarction
in Avikalin ram on post-mortem examination was
confirmed on histopathological investigation.

Nasal cytology for enzootic nasal tumour from a
Kheri ram revealed high turnover of cells with
nuclear condensation, multiple nucleoli and mitotic
figures characteristics symmetrical to cancer cells.
It was inferred that bleeding neoplasm may be
secreting the cancers cells in nasal secretions
which may act as a non-invasive diagnostic tool for
diagnosis of enzootic nasal adenocarcinoma
(ENA) affected animals.

Three regions of ovine 1L33 gene were amplified
using region specific primers for SSCP-based
analysis and their possible association with
Haemonchus contortus resistance phenotype.

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

The investigation on anthelmintic resistance indicates
the possibility of reversion to benzimidazole
susceptibility in H. contortus population in farm area
with community dilution and refugia based worm
management strategies.

Against H. contortus, acetone, ethanol and hydro
alcohol extracts of Acacia concinna (shikakai)
showed highest embryonicidal, ovicidal and
larvicidal activities. Aqueous and ethanol extracts
of Balanites aegyptiaca (hingota) leaves exhibited
maximum ovicidal and larvicidal activities. Highest
embryonicidal and ovicidal activities were
observed with methanol extract of B. aegyptiaca

7
*

immature fruits while acetone and hydro alcohol
extracts showed highest larvicidal activity. Acetone
extract of B. aegyptiaca mature fruits showed
maximum embryonicidal and ovicidal activities as
contrast to highest larvicidal activity by aqueous
and acetone extracts.

On EHA, >95% inhibition of egg embryonation was
observed with AgNPs of ethanolic extract from B.
aegyptica immature fruit at minimum concentration
of 2.50 mg/ml as compared to 10.00 mg/ml of
normal ethanolic extract. On LMA, an excellent
larvicidal activity (>99%) was observed even at
lowest concentration (0.01 mg/ml) of silver-
mediated nanoparticles of B. aegyptica immature
fruit hydroalcoholic extract as compared to 0.15
mg/ml of normal hydroalcoholic extract.

The daily rate of neonatal mortality ranged from
0.30 lambs/day (WCI <300.0 Kcal/m?/h) to 0.49
lambs/day (WCI >400.1 Kcal/m?/h).

Among bacterial isolates from neonatal lambs,
Staphylococci spp isolates were found highly
sensitive to amoxycillin, amoxiclav, chloramphenicol,
doxycycline, gentamicin and norfloxacin. E. coli
isolates were highly sensitive to gentamicin,
chloramphenicol and nitrofurantoin. Enterobacter
spp. found 100% sensitive to amoxyclav,
chloramphenicol, doxycycline, gentamicin, norfloxacin
and tetracycline.

E. coli isolated from goats were 100% resistant to
ampicillin and 50% resistant to tetracycline,
enrofloxacin and ceftazidime. E. coli from sheep
showed 100% resistance to tetracycline, 66.6%
resistance to amikacin and 33.3% resistance to
ampicillin, enrofloxacin and trimethoprim +
sulfamethaxazol. The antimicrobial resistance
profile of S. aureus showed 60% resistance to
penicillin and 20% resistance to enrofloxacin,
tetracycline and oxacillin.

In broiler rabbits, significantly higher body weights
were recorded with feeding of moringa leaves as
compared to mulberry leaves, cowpea hay and
stylosanthes hay. Carcass composition revealed
significantly higher levels of PUFA, omega-6,
omega-3 fatty acid and desirable fatty acids in
longissimus dorsimuscle of rabbits fed tree leaves.
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Coarse wool reinforced composites were
developed from coarse Malpura/ Magra wool blend
fabric using hand-layup technique. The fabric was
modified to improve interfacial adhesion with the
resin. The composite did show mechanical
strength of >30 MPa.

An increase in proportion of cotton in wool-cotton
blended blankets has resulted in more cool feeling to
touch. Up to 30% cotton can be blended with medium
and fine wool in preparation of woollen blanket using
woollen spinning system. An effective and eco-
friendly biopolymer treatment was developed to
improve the shrink resistance of wool fabric.

Among all the biopolymers, wheat starch at 0.5%
concentration was found most effective for
obtaining least area shrinkage (3.58%) compared
to 11% with the untreated fabric. Biopolymer
coating using wheat starch and gum arabic is a
novel approach to achieve sustainable shrink
resistance fabric without deteriorating intrinsic and
unique properties of the wool fabric.

Maharashtra Deccani wool composite material
showed higher noise reduction coefficient (0.874)
as compare to Karnataka Deccani (0.771) and
Malpura (0.749) composite material. The
Maharashtra Deccani non-woven had high areal
density (415 g/m’) as compared to Karnataka
Deccani (374 g/m?) and Malpura (364 g/m?).

Inclusion of complete feed blocks from moringa,
mulberry and stylosanthus in the diet of
Malpura lambs gives desirable carcass lean, and
fat content. During refrigerated storage, better
efficiency for reducing fat oxidation was observed
in mutton nuggets prepared from sheep fed with
moringa and mulberry leaves.

The carcass traits and dressing percentage were not
affected by feeding regimes on pre weaning lambs.

Fat content in Patanwadi sheep milk was found to
be increased from 3.73 (1" week of lactation) to
8.67% (13" week of lactation).

Farmers (3946) were benefited through visits (14),
interface meetings (7), trainings (10),
demonstrations (16), mobile based advisory (6),
literature support (5) awareness campaign (6) and
input support (5). In addition, 372 farmers were
benefited through inter-institutional linkage with 6
agencies and facilitation for 4 new technologies.

Sowing area of Kasuri-methi was increased from
15 ha in 2019 (30 farmers) to 93 ha in 2020 (150
farmers), replacing mustard area and provided
double profitas compared to mustard.

12 scientists, 14 technical officers and 1
administrative staff of institute attended the training
programme.

For skill development of officials, farmers, women
artisans and students in sheep and rabbit farming,
32 training programmes (882 participants) were
organized.

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

A total of 1763 sheep, 132 goats and 1931 from
various projects of the institute were sold / distributed
to farmers forimprovement of their flock.

A total of 45 research papers were published (25
National and 20 International) and 62.2% articles
were published in >6.00 NAAS rated journals
(including 17.8% in >8.00 NAAS rated journals).

Budget allocation was utilized by 95.74%. Revenue
of Rs 238.90 lakh was generated from sale of
institute technology, products and testing and
training charges etc.
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GENETIC IMPROVEMENT OF NATIVE SHEEP FOR

MUTTON, WOOL AND MILK PRODUCTION

Genetic evaluation and propagation of
prolific Avishaan sheep
Institute project: AGB/01/01/21-05

RC Sharma, Rajiv Kumar, Arun Kumar, PK Mallick, OP Koli (up
t030.11.2020), AS Meena (from 29.08.2020) and D.K. Sharma
(from 10.09.2020)

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 2.48, 15.91, 23.95 and
31.78 kg, respectively. Ewe productivity efficiency (EPE)
during the year 2020 were 4.22 and 22.90 kg at birth and 3
month, respectively. Annual tupping and lambing rates on
tupped basis was 97.21 and 96.65%, respectively. During
the year 2020, the prolificacy in Avishaan ewes was 66.34%
with litter size of 1.69. The average age at first service and
firstlambing were 513 and 665 days, respectively.

The 1%six monthly GFY and adult annual GFY were 518
and 894 g, respectively. The average daily milk yield in
ewes during the autumn 2020 lambing was 784 g. The
survivability at 0-3, 3-12 months and adult stage was
88.29, 97.93 and 97.96%, respectively.

Avishaan ram

For genotyping of FecB gene, a total of 421 DNA were
extracted from blood samples of Avishaan and GMM lambs
born during the year 2020. The carrier of FecB gene was
100% in lambs born from both the genotypes suggesting
segregation of FecBgene inthe progenies as a majorgene.
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RE analysis of PCR product of FecB gene
(Lane L: 50 bp DNA ladder; lane 1, 3, 4, 5, 7, 11, 13, 15, 18:

homozygous carrier -FecB®; lane 2, 6, 8, 9, 10, 12, 14, 16, 17,
19: heterozygous carrier- FecB®)

The nucleotide sequence chromatograms of BMPR1B
gene exon 8 region showed that nucleotide A in non-
carrier (FecB™) ewes is replaced with nucleotide G in
carrier (FecB®) ewes. This results in amino acid change
i.e. replacement of glutamine (Q) in FecB non-carrier
ewes with arginine (R) in FecB carrier ewes.

FecB non-carrier

CAG;Q

AAATATATCAGACGGT GTT G

FecB carrier

AAATATATCGG ACGGTGTTG

Nucleotide sequence chromatograms of BMPR1B gene
exon 8 region showing nucleotide changes in FecB non-
carrier and FecB carrier Avishaan sheep
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A total of 80 Avishaan (47 males and 33 females, FecB
gene carrier) animals were sold to farmers in Rajasthan,
Maharashtra, Haryana and Uttar Pradesh for field
testing. Under multi location field testing programme,
four units of Avishaan sheep were established at
farmers' door in U.P. and Rajasthan state. Around
institute area, a total of 58 lambs were born out of 31
lambing of Avishaan ewes with a prolificacy of 71% and
litter size of 1.87. The average body weights of lambs at
birth and 3 month of age were 2.63 and 12.57 kg,
respectively.

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

Mega Sheep Seed Project

PK Mallick, SS Misra, Arun Kumar, Raj Kumar (up to
13.08.2020), SJ Pandian, Ajit Singh Mahla and Y Meena

At farm, the overall least squares means of body weight
in Malpura lambs at birth, 3, 6 and 12 months of age
were 3.17, 16.38, 26.38 and 31.73 kg, respectively. The
overall least squares means for ADG during 0-3 and 3-6
months were 141.83 and 78.39 g, respectively. The least
squares means for 1% six monthly, adult six monthly and
adultannual GFY were 560, 427 and 939 g, respectively.

Malpura ram

The tupping and lambing rate on tupped basis was 91.71
and 90.03%, respectively. Survivability at 0-3, 3-6, 6-12
months and adult stage in Malpura was 86.73, 96.48,
97.53 and 96.30%, respectively. A total of 203 (93 male
and 110 female) animals were sold / distributed to farmers.

In the field flocks of 3 centres, a total of 66 farmers from
23 villages were followed. A total of 3815 animals

(including 2788 breedable ewe) were covered. The least
squares means for body weights at birth, 3 and 6 months
of age were 3.34, 13.83 and 19.16 kg, respectively.
Progeny born to rams supplied from institute recorded
higher weights at 3 month (14.20 vs 13.46 kg), 6 month
(19.84 vs 18.49 kg) and 9 month (26.19 vs 25.31 kg)
compared to field rams. Out of 2789 ewes available, 1742
lambing were recorded with a lambing rate of 62.46%.

Comparative performance of different genotypes

Parameter Avishaan  Patanwadi Malpura
Av. body weight (kg)

Birth 2.48 3.57 3.17

3 month 15.91 19.62 16.38

6 month 23.95 32.34 26.38

12 month 31.78 38.17 31.73
Reproduction

Tupping% 97.21 94.94 91.71

Lambing% 96.65 75.74 90.03

(tupped basis)

Litter size at birth 1.69 - -
Type of births (%)

Single 33.66 97.66 91.43

Twins 56.44 2.34 8.57

Triplets 9.90 - -
EPE (kg /ewe)

Atbirth 4.22 3.61 3.37

At 3-month 22.90 17.0 15.01
Mean GFY (kg)

1% six monthly 0.518 0.747 0.560

Adultannual 0.894 1.158 0.939
Annual survival (%)

0-3 Month 88.29 80.70 86.73

3-12 Month 97.93 97.58 95.55

Adult 97.96 97.71 96.30

Genetic improvement and development
of Patanwadi as dairy sheep
Institute project: AGB/01/02/20-25

PK Mallick, RC Sharma, Arpita Mohapatra, Arvind Soni and
OP Koli (up to 30.11.2020)

The overall average body weights at birth, 3, 6 and 12
months of age were 3.57, 19.62, 32.34 and 38.17 kg,
respectively. Average daily gain in body weight from 0-3
and 3-6 months were 177.37 and 126.88g, respectively.
Annual rates for tupping and lambing on tupped basis
were 94.94 and 75.74%, respectively. The survival rates
during 0-3, 3-12 months and adult stages were 87.70,
97.58 and 97.71%, respectively. First six monthly and
adult annual GFY were 0.747 and 1.158 kg,
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respectively. A total of 50 (44 male and 6 female)
Patanwadi sheep were sold during the year.

Patanwadi ewe
Average daily milk yield for 1, 2 and 3 months were
0.887, 0.862 and 0.752 kg, respectively. Similarly, total
lactation milk yield for 1, 2 and 3 months were 26.61,
51.71 and 67.35kg, respectively. In the flock, average
daily milk yield of >1.0, 0.8-1.0, 0.5-0.8 and <0.5 kg was
recorded in 26.37, 13.19, 18.68 and 41.76% of ewes,
respectively. Apeak yield of 1.577 kg was also recorded.

Average milk yield (kg) of Patanwadi during lactation

Factor DETY Total
1M 2M 3M 1M 2M 3M
Overall 0.887 0.862 0.752 26.61 51.71 67.35
Parity NS NS NS NS NS NS
1 0.878 0.819 0.673 26.34 49.13 60.62
2" 0.802 0.824 0.730 24.05 49.44 67.70
3" 0.944 0924 0.850 28.38 55.35 76.56
>4" 0.924 0.882 0.747 27.71 5290 67.23
Season *x *x o *x 5 o
Spring 0.616 0.549 0.500 18.49 3295 45.01
Autumn 1.158 1.174 1.000 34.73 70.47 90.06

Weekly milk yield profile showed a progressive increase
from 1028 g (1* week) to 1283 g (4" week) followed by a
gradual decline to around 800 g (10" - 11" week) with an
abruptlow yield (441 g) on 13" week of lactation.
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Lactation curve for Patanwadi sheep

Average daily milk yield was significantly correlated with
udder circumference at 7", 10"and 13" week of lactation.
The influence of different udder morphometric traits on
average milk yield at different weeks of lactation are as
under:

Mean (S.E.) udder measurements (cm) and daily milk
yield (kg) in Patanwadi ewes at different stage of lactation

Trait Week of lactation
1 4 7 10 13
Milk yield 0.985 1.291 1.184 0.810 0.501
+0.037  +0.047 +0.040 +0.036 +0.270
Udder 40.31 39.71 38.66 36.20 31.97
circumference  +0.56 +0.50 +0.41 +0.41 +0.44
Udder depth 16.37 15.69 14.95 13.59 12.76
+0.23 +0.20 +0.31 +0.19 +0.29
Udder width 16.16 15.24 15.00 13.82 12.39
+0.20 +0.34 +0.14 +0.18 +0.28
Teatlength 5.48 4.69 4.30 3.30 3.26
+0.19 +0.16 +0.17 +0.17 +0.15
Teat 6.59 5.90 5.71 5.54 4.71
circumference  +0.19 +0.23 +0.24 +0.12 +0.18
Distance 14.49 14.04 14.07 13.23 11.95
betweenteats  +0.16 +0.25 +0.26 +0.17 +0.22

Milk samples were collected from 50 Patanwadi ewes
between 30-60 days of lactation and analysed for
composition. The concentration of fat, SNF and total
solids in milk from Patanwadi sheep were 4.42, 11.38
and 15.78%, respectively.

Composition and physical attributes of milk from
Patanwadi sheep

Attribute MeanzS.E

Proximate composition (%)

Fat 4.42+0.54
SNF 11.38+0.27
Lactose 6.26+0.14
Salt 0.94+0.02
Protein 4.17+0.10
Total solid 15.79+0.32
Physical attributes
pH 6.65+0.02
Freezing point (°C) 0.60+0.05
Density (g/cm?) 1.04+0.00

Electrical conductivity (milli Siemens) 5.03+0.13

Study on effect of early weaning on behavior, feed
intake, physiological parameter, blood biochemical
profile, plasma cortisol level and body weight of
Patanwadi lambs indicated that weaning on 60" day
enables the lambs to cope with the weaning stress
through the behavioral and physiological strategies
without compromising their overall welfare.
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Genetic improvement of Chokla sheep
for carpet wool production

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

Ashish Chopra, HK Narula, Nirmala Saini, Chandan Prakash,
Ashok Kumar, Vimal Mehrotra and Kamlakar Gurao

The overall least squares means of body weight in
Chokla lambs at birth, 3, 6 and 12 months of age were
2.69, 15.68, 22.51 and 28.32 kg, respectively. The
overall least squares means for ADG during 0-3, 3-6 and
6-12 months of age were 144.98, 70.16 and 30.45 g,
respectively. The least squares means for lamb's 1* and
2" wool clips were 910.31 and 600.76 g, respectively. The
least squares means for adult's annual, spring, autumn

Chokla sheep
and winter clips were 1886.89, 691.42, 525.99 and 642.98
g, respectively. The overall means for fibre diameter,
staple length and medullation were 30.39 p, 6.84 cm and
19.23 %, respectively. The tupping and lambing rate on
tupped basis were 89.80 and 89.72%, respectively. The
overall survivability of Chokla sheep was 96.72%. In
morbidity, the maximum cases were related to debility
(40%) followed by affections of diarrhoea (16%),
pneumonia (11%), wound (10%) and lameness / pyrexia
(9% each). A total of 117 animals (84 male and 33
female) were sold / distributed to farmers.

Improvement of Marwari sheep for carpet
Network Project on Sheep Improvement
HK Narula, Ashish Chopra, Chandan Prakash, Ashok Kumar,

Vimal Mehrotra, Madan Lal and Kamlakar Gurao

The overall least squares means of body weights in
Marwari lambs at birth, 3, 6 and 12 months of age were

2.98, 15.82, 30.18 and 34.22 kg, respectively. The
overall least squares means for ADG during 0-3, 3-6 and
6-12 months were 138.19, 91.39 and 40.98 g,
respectively. The least squares means for lamb's 1*wool
clip was 656.16 g. The least squares means for adult's
annual, spring and autumn clips were 1195.46, 698.26
and 443.13 g, respectively. The overall means for fibre
diameter, staple length and medullation were 25.26 y,
6.49 cm and 45.61%, respectively. The tupping and
lambing rates on tupped basis were 97.18 and 84.15%,
respectively. The overall survivability of Marwari sheep
was 96.80%. A total of 142 Marwari sheep (123 male
and 19 female) were sold / distributed to Government
agencies/NGO/ farmers etc.

Marwari Ram

Evaluation and genetic improvement of

Magra sheep in field conditions

Network Project on Sheep Improvement

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

Farm unit. The overall least squares means of body
weights in Magra lambs at birth, 3, 6 and 12 months of
age were 3.30, 16.58, 23.26 and 29.77 kg, respectively.
The overall least squares means for ADG during 0-3, 3-6
and 6-12 months were 147.15, 72.95 and 37.91 g,
respectively. The least squares means for lamb's 1* and
2" wool clips were 741.46 and 472.39 g, respectively.
The least squares means for adult's annual, spring,
autumn and winter clips were 1681.29, 517.31, 477.02
and 612.66 g, respectively. The overall means for fibre
diameter, staple length and medullation were 34.46 p,
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Comparative performance of wool type sheep breeds

Parameter Chokla Marwari Magra Avikalin BharatMerino Synthetic sheep
Mean body weight (kg)
Birth 2.69 2.98 3.30 3.36 4.04 3.68
3 month 15.68 15.82 16.58 18.63 19.76 15.30
6 month 22.51 30.18 23.26 27.43 27.52 22.39
12 month 28.32 34.22 29.77 37.22 35.17 27.87
Reproduction
Tupping% 89.80 97.18 92.33 98.82 97.74 96.26
Lambing% (tupped basis) 89.72 84.15 84.27 89.29 92.31 87.22
Mean GFY (kg)
1% six monthly 0.910 0.656 0.741 0.950 0.860 1.000
Adultannual 1.887 1.195 1.681 1.540 1.930 1.150
Wool quality
Staple length (cm) 6.84 6.49 7.15 6.87 7.97 3.79
Fiber diameter (u) 30.39 25.26 34.46 34.34 20.12 19.60
Medullation (%) 19.23 45.61 36.24 12.92 0.12 0.60

7.15 cm and 36.24%, respectively. The overall tupping
and lambing rate on tupped basis was 92.33 and
84.27%, respectively. The overall survivability of Magra
sheep was 96.13%. A total of 203 animals (130 males
and 73 females) were sold / distributed to farmers.

Magra lambs

Field unit: Atotal of 69 sheep farmers associated with the
project at Kotda, Goleri and Darbari centres are rearing
7119 sheep (including 4294 breedable ewes). The overall
means of body weight in Magra lambs at birth, 3, 6 and 12
months of age were 2.94, 14.97, 22.72 and 28.07 kg,
respectively. The overall average adult GFY per clip was
580.84 g. The overall lambing rate was 78.01%.

Atotal of 7862 enterotoxaemia, 12086 sheep pox, 3000
PPR vaccination and 10385 anthelmintic drench were
performed in the field. A total of 19 breeding rams were
purchased from field and a total of 47 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 and OH Chaturvedi

The overall body weights of lambs born during spring
2020 were 3.68, 15.30 and 22.39 kg at birth, 3 and 6
months of age, respectively. For lambs born during
spring 2019, the overall average body weight at 12
months of age was 27.87 kg. The annual tupping and
lambing rates on tupped basis were 96.26 and 87.22%,
respectively. First six monthly GFY in lambs and adult
annual GFY were 1.00 and 1.15 kg, respectively. The
staple length, fiber diameter and medullation were 3.79
cm, 19.60 p and 0.60%, respectively in first six monthly
wool clip. The mortality in lambs during 0-3, 3-6 and 6-12
months of age was 3.82, 1.32 and 5.38%, respectively.
However, the mortality in adult sheep was 5.96%. A total
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of 96 sheep (56 male and 40 female) were sold to
farmers and Animal Husbandry Department, HP for
geneticimprovement of flocks in the region.

Synthetic ram at NTRS, Garsa

Performance improvement of Bharat
Merino sheep through selective
breeding

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

P Thirumurugan, AS Rajendiran, G Nagarajan, SMK
Thirumaran, K Pachayaippan, G Murali and S Rajapandi (from
16.03.2020)

Bharat Merino sheep at SRRC, Mannavanur attained
body weights of 4.04, 19.76, 27.52 and 35.17 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
174.66, 86.22 and 42.50g, respectively. Overall annual
tupping was 97.74%. Lambing rates on tupped basis
was 92.31%. The average annual adult GFY's were 2.22
kg in male and 1.64 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 19.19y, 0.20% and 4.57 cm, respectively in
hoggets and 20.12 y, 0.12% and 7.97cm, respectively in
adult. The survivability between 0-3 months, 3-6
months, 6-12 months and adults was 99.52, 100.00,
100.00 and 99.50%, respectively. A total of 111 sheep
(57 male and 54 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, AS Rajendiran, P Thirumurugan, G Nagarajan,
KPachaiyappan,G Muraliand S Rajapandi (from 16.03.2020)

The overall average body weights of Avikalin at birth, 3, 6
and 12 months of age were 3.36, 18.63, 27.43 and 37.22 kg,
respectively. The average daily gain during 0-3, 3-6 and 6-
12 months were 210.96, 78.08 and 40.40 g, respectively.
Overall annual tupping was 98.82%. Lambing rate on
tupped basis in spring season was 89.29%.

The average annual adult mean GFYs were 1.83 kg
in males and 1.24 kg in females. The average 1% six
monthly GFYs were 0.97 and 0.93 kg for male and
female lambs, respectively. Average fiber diameter,
medullation and staple length were 34.34u, 12.92%
(hetero) to 38.55% (hairy) and 6.87 cm, respectively.
The survivability between 0-3, 3-6, 6-12 months and
adults was 100.00, 98.44, 100.00 and 99.32%,
respectively. A total of 72 sheep (34 males and 38
females) were sold to farmers for breed improvement.

Bharat Merino ram at SRRC, Mannavanur

Avikalin ram at SRRC, Mannavanur
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Identification of genetic and non-

genetic factors responsible for lustrous
wool trait in Magra sheep

Institute project: AGB/01/02/2017-20

Rajiv Kumar, AS Meena, Ajay Kumar, Ashish Chopra, and
GhousAli

The protocol for objective lustre evaluation of sheep wool
using Gloss 60 machine was to validated using fibres from
different sources like New Zealand, Lincoln, Bharat
Merino, Chokla, Magra, Malpura wool and goat mohair.
Variations in luster and gross appearance was observed
in three clips of Magra wool (Feb-Mar, Jul and Oct-Nov).

To know the seasonal variations in gene expression, wool
follicles were randomly collected from Magra sheep after
grading them in lustrous and non-lustrous by Gloss 60
values. Total RNAwas extracted and cDNAwas prepared.
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Gene expression profile was analyzed for transcript
differences in major keratin type | (K31, K32, K33A, K33B,
K34, K35, K36, K38, K39 and K40) and keratin type Il
(K81, K82, K83, K84, K85, K86 and K87) genes using
gene specific primers. Transcript expression had shown
up-regulated expression of keratin genes in lustrous
sheep as compared to none (low)-lustrous Magra sheep.

From present study, it can be speculated that higher
amount of keratin proteins may play crucial role in
determining the luster property of the wool. Keratins
proteins like K40, K82 and K84 are abundantly
expressed in wool cuticle. These hard alpha-keartins
are low sulphur proteins. Result of present work
suggests that luster phenotype is linked with an overall
higher expression of keratin genes in lustrous Magra
sheep. Keratins expressed specifically in cuticle and
cortical region of wool is of particular importance in
contributing towards wool luster.

H Non lustrous

February clip

M Lustrous

July clip

K85 K86 K87

October clip

K40  ksq

K82

K83

K84 K85

K86 K87

Normalized relative expression (X-axis) of different keratin genes (Y-axis) in
lustrous and non lustrous Magra sheep in wool follicles collected in different months
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Genetic improvement of Sirohi goats
for meat and milk production

Further analysis of nucleotide sequences of some of
these genes was done to find out single nucleotide
polymorphisms (SNPs) in these genes. Tajima's (D)
neutrality test for allelic sequences of K33 transcripts
was determined with D value -0.212492, indicates that
the neutral mutation hypothesis can explain the
nucleotide polymorphism of K33 in lustrous Magra
sheep. Seventeen mis-sense variations were observed
in Magra K33 sequences, out of which 12 variations
were notreported earlier.

Protein phosphorylation is an important player in
mechanistic regulation of intermediate filament structure
and function. Predicted sites in the Magra K33 protein
sequences indicated that serine (S), threonine (T) and
tyrosine (Y) have above threshold phosphorylation
potential. Most interestingly almost all mis-sense
mutations observed in Magra K33 gene falls in these
amino acids. In addition, keratin 82 mRNA from Magra
sheep were also sequenced and characterized with nine
SNPs in ORFs out of which five are synonymous and four
are non-synonymous.

AICRP on Goat Improvement
SS Misra, PK Mallick, Arun Kumar, SJ Pandian and Srobana Sarkar

The overall least squares means for body weights of kids
(born during 2019-20) at birth, 3, 6 and 12 months of age
were 3.07, 11.18, 18.71 and 30.40 kg, respectively. The
average daily gain was 89.65 and 69.65 g from 0-3 and
3-12 months of age, respectively. The least squares
means for milk yield of does kidded during 2019-20 at 90
days, 150 days, total lactation and lactation length were
76.11, 109.04, 116.51 litres and 173.53 days,
respectively. The effect of lactation order was significant
on these traits. The annual tupping and kidding rate on
tupped basis was 94.40 and 104.35%, respectively with
a litter size of 1.22. The annual mortality rates in 0-3, 3-6,
6-12 month of age and in adults were 2.86, 2.54, 0.00
and 2.03%, respectively. A total of 132 goats (95 males
and 37 females) were sold to farmers, government and
non-government agencies for improvement of their
goats for meat and milk production.

Sirohi goat flock
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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, A Sahoo, Srobana Sarkar, SK Sankhyan (up to
10.09.2020) and Arvind Soni

Pre-weaning nutrition

Productive performance of pre-weaned lambs fed
milk replacers with varying protein sources: Milk
replacer was prepared using unconventional protein
source to optimizing the growth performance at
economical cost in pre-weaner lambs. One week old
lambs (40) were randomly kept in 4 groups in 2X2
factorial design for 90 days. Lambs were offered milk
replacer with two levels of fat (8 and 16%) along with
maize cake (MC+) and without maize cake (MC-).
Additionally lambs in all groups were offered ad libitum
concentrate and mulberry leaves. Average DM intake
was improved by 11.4 and 6.2% in lambs fed milk
replacers containing maize cake as protein sources with
8 and 16% fat, respectively. Average daily gain (g/d) was
6.7 and 3.2% higher by feeding milk replacer containing
maize cake with 8 and 16% fat, respectively.

Pre weaning performance of lambs fed liquid milk
formula and different total mixed rations compared
to conventionally reared lambs: Sixty four Malpura
lambs aging 15 days were equally divided into four
groups (8 male and 8 females). Lambs in control group
(T,) were reared on conventional feeding system with
free suckling, whereas lambs in test groups (T,, T, and
T,) were offered liquid milk formula (LMF) as per the
standard protocol daily. Four total mixed rations (TMR)
were made by mixing 25% crushed cowpea hay,
moringa leaves, stylosanthes hay and lucerne hay,
respectively. Concentrate was added at 75% level with
maize- 26%, barley- 29%, groundnut cake- 12%,
mustard cake- 2%, til cake-3%, mineral mixture and salt-

1% in control. In test groups, some adjustments were
made in groundnut cake and wheat bran proportion to
make iso-nitrogenous TMR. As aresult in T, groundnut
cake was lowered to 11% and added 1% wheat bran.In
T, groundnut cake was lowered to 9% andadded 3%
wheat bran.No changes were madein T,. Three month
body weights were improved with LMF feeding and
increase in ADG was 25.7% and 12.5% higherin T, and
in T, group, respectively.
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Comparative average daily gain in pre-weaned lambs
fed milk replacer with varying protein sources

Finisher lambs nutrition

Nutrient utilization, microbial nitrogen synthesis,
growth performance, carcass traits and
composition of finisher lambs fed total mixed ration
with different roughage sources: Twenty seven
Malpura male lambs (90 day old) were divided into three
groups and fed three different TMR up to 75 days. TMR
consisted of 75 part concentrate and 25 part of different
roughage sources. Roughage sources were moringa
leaves in TMR-1, stylosanthes hay in TMR-2 and
Lucerne hay in TMR-3. Concentrate added was
consisted maize-34, barley-26, soybean seed-13,
mineral mixture-1.5 and salt-0.5 kg per quintal of feed.
Feeding protocol was ad libitum with daily recording of
feed offered and residue left. Microbial nitrogen
synthesis was improved with moringa leaves feeding
which improved final body weight (165 day) in lambs of
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Veterinary Type Culture - Rumen
Microbes

TMR-1 group. The lowest weight was recorded in
stylosanthes (TMR-2) hay fed group. Wool yield at first
shearing was higher with moringa leaves feeding.
Carcass traits revealed no significant differences.

Growth performance and carcass traits of finisher
lambs fed complete feed block with moringa,
mulberry leaves and stylosanthes hay: Three types of
blocks were made by mixing 30% each of moringa leaves
(CFB-1), mulberry leaves (CFB-2) and stylosanthes hay
(CFB-3) along with concentrate (65%) and molasses (5%)
and fed ad libitum to 10 male finisher lambs in each group.
Concentrate added varied slightly in each group to make
the diet iso-nitrogenous. Concentrate in CFB-1 consisted
of maize-39, barley-35, soybean-13, til cake-8, mustard
cake-1, groundnut cake-2, molasses-5, mineral mixture-
1.5 and salt-0.5% which was modified as maize-37,
barley-34, soybean- 13, til cake-8, mustard cake-4,
groundnut cake-4, molasses-5, mineral mixture-1.5 and
salt-0.5% in CFB-2 and CFB-3. Feeding of these blocks
resulted in higher body weight (29.9 kg) and better feed
conversion ratio (6.4) in lambs fed CFB-1 compared to
other two groups. Percent improvement in ADG and FCR
was 44.2 and 9.9, respectively in lambs fed moringa
leaves compared to those fed mulberry leaves. It was due
to higher DM, better nitrogen balance and shift in rumen
fermentation towards more propionic acid production and
reduced methane production compared to other groups.
Slaughter traits were similar.

Nutritional assessment of multiple
foetus bearing Avishaan ewes for

complete production cycle

Institute project: NUT/01/01/17-20

SK Sankhyan (up to 10.09.2020), A Sahoo, RS Bhatt, AK
Shinde (up to 31.10.2020), RC Sharma and Shilpi Kerketa
(from 29.09.2020)

Effect of different plane of nutrition during
pregnancy and lactation on the performance of
Avishaan ewes and their offspring: After pregnancy
diagnosis, 22 multiple foetus bearing Avishaan ewes
were divided into two groups and each ewe offered 500
(G-I) and 600 g (G-Il) of concentrate daily during last
quarter of pregnancy. All the ewes were allowed for 4 h
grazing and offered ad libitum cenchurus hay. Body
weight gain in G-Il was higher as compared to G-l ewes.
Daily DMIwas 939.2gin G-land 1029.2in G-II.

Network Programme
ASahoo, Srobana Sarkar and RS Bhatt

Isolation and characterization of tannin degrading
bacteria: From rumen of sheep fed tannin rich diets,
seven isolates of tannin degrading bacteria were isolated,
sequenced and submitted to VTCC repository, NIANP
Bengaluru (Submission ID: RSAA57 to RSAAG3 and
Gene Bank Accession No. MW227617 to MW227623).
The isolates were obligatory anaerobes and possess
strong tannase activity. The isolates identified belonged to
genus Bacillus, Enterococcus and Virgibacillus.

In vitro dry matter degradability potential of tannin
degrading isolates: On filter paper degrading (FPD)
activity, earlier isolates RSAA22, RSAA24, RSAA25,
RSAA28, RSAA29, RSAA32, RSAA34, RSAA35 and
RSAA43 showed promising FPD activity ranging from
3.2—15.4 ymol glucose/h.
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Fiber degrading potential of bacterial isolates

The in vitro DM degradability (%) of Khejri leaves by
these isolates ranged from 37.0-42.0 with maximum DM
digestibility by RSAA43 (Streptococcus bovis).

RSAA43
RSAA35 | |39.5
RSAA34 | | 38.67
RSAA32 | 37.84

|38.93

RSAA29
|39.23

|41.95

RSAA28

RSAA25 I 36.99

RSAA24
RSAA22

l40.17

| 37.91

34 36 38 40 42 44
In-vitro dry matter digestibility (%)
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Estimation of methane emission under
different feeding systems and

development of mitigation strategies

ICAR Network/outreach project
RS Bhattand ASahoo

Methane emission and microbial N synthesis in
lambs fed total mixed ration with different roughage
sources: Methane emission and microbial nitrogen
synthesis was studied in finisher lambs fed total mixed
ration made of 25% each of moringa leaves,
stylosanthes and lucerne hay. Methane emission per kg
DMl was 26.6 with lucerne hay, 28.9 with moringa leaves
and 44.3 g with stylosanthes hay feeding. Loss of
digestible energy through methane was lower with
feeding of lucerne hay (11.8%) and moringa leaves
(14.1%) as compared to stylosanthes hay (19.4%).
Moringa leaves added TMR was better fermented in
rumen and yielded higher total volatile fatty acid
concentration. Microbial nitrogen synthesis/kg DMI was
also higher (7.8 g) compared to those fed stylosanthes
(6.7 g)and lucerne hay (5.79).

Effect of feeding complete feed block with moringa,
mulberry and stylosanthes roughages on methane
mitigation and microbial nitrogen synthesis in
Malpura finisher lambs: Finisher lambs (30) were
divided into three groups and fed complete feed blocks
made of 30% moringa leaves (CFB-1), mulberry leaves
(CFB-2) and stylosanthes hay (CFB-3) along with
concentrate (65%) and molasses (5%). Daily methane
emission (g) was 12.3, 16.9 and 19.6 with moringa
leaves, mulberry leaves and stylosanthes hay,
respectively.
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Daily methane emission by lambs fed
different roughage sources

In moringa leave feeding loss of energy (digestible energy)
through methane emission was reduced by 3.70 and 6.03%
compared to mulberry leaves and stylosanthes hay feeding.
It was due to shift in rumen fermentation towards more
propionic acid production and yielded higher microbial
nitrogen synthesis compared to other groups.

Nutritional and physiological

approaches for enhancing
reproductive performance in animals

AICRP

SK Sankhyan (up to 10.09.2020), A Sahoo, Rajiv Kumar and
AS Mahla

Effect of feeding tannins (Khejri leaves) on puberty
and post pubertal semen quality characteristics in
Malpura ram lambs: Finisher Malpura male lambs (16)
were randomly divided into two groups. All the lambs
were kept individually and offered 300 g concentrate
(lamb ration) and cenchrus + Gram straw (Control: Gr1)
and cenchrus + Gram straw + Khejri leaves (350 g)
(Gr2). The lambs were trained for semen donation by
artificial vagina method at the age of 7 months. Semen
collection was attempted at weekly intervals till puberty
(ejaculation with at least 50% motile spermatozoa) or
lambs reached to age of 10 months, whichever is earlier.
Significantincreases in body weight, body measurements
and testicular parameters were observed in Gr2 than Gr1.
During mating session the number of ejaculation was
comparatively lower in Gr1 (0.35) than Gr2 (1.37). It was
observed that only 37.5% lambs in Gr2 attained the
puberty during the study period as compared to 62.5% in
Gr1. However, the mean age at which lambs attained
puberty was non-significantly lower in Gr2 (232.66 days)
as compared to Gr1 (257.4 days). The semen attributes
viz. semen volume, mass motility and sperm
concentration in 3 consecutive ejaculates after attaining
puberty in Gr2 lambs were better than the Gr1 lambs.

Effect of feeding flavonoids and polyphenols
(Moringa and Mulberry pellet) on puberty of female
lambs: Avishaan female lambs (32) of 6 months age
were randomly divided into four groups. The feeding
protocol consisted of grazing + concentrate (@ 200
g/day) + Moringa pellet (@ 100 g/day) daily in Gr1.
Similar protocol was adopted in other groups except
Moringa pellets were replaced with Mulberry pellet in

ICAR-Central Sheep & Wool Research Institute 99



Annual Report 2020

Gr2, Moringa+ Mulberry pellet (50:50) in Gr3 while Gr4
lambs (control) fed with normal feed. Higher weight gain
was observed in Gr2 and Gr 3 lambs as compared to
other groups. Gr2 lambs came in puberty (first heat) in
307 days followed by Gr3 (315 days) and Gr1 (330
days). Gr3 lambs showed highest proportion (50%) of
female in heat followed by Gr1 (25%). No animals from
Gr4 were found in heat during this period.

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

For evaluation of nutritional and immunomodulatory
significance of Tinospora cordifolia (Giloy) stem and
Emblica officinalis (Amla fruit) as feed additives,
powered of herbs were prepared by cold processing
technique. Magra lambs (28) were equally divided into 4
treatment groups. All lambs were fed groundnut fodder
ab libitum along with 300 g concentrate and allowed for 8
hrs grazing daily for 90 days. Apart from this, lambs of T-
1 and 2 groups were supplemented with E. officinalis
and T. cordifolia, respectively in concentrate (@ 1.5g/kg
body weight). Lambs of T-3 groups (control) were given
standard immunomodulators (Dexamethason @ 0.6
mg/kg body weight to 6 lambs and Levamisole @ 0.8
mg/kg body weight to one lamb). After 3 days of
treatment, Dexamethason treated 6 lambs were fed T.
cordifolia and E. officinalis in group of 3 each. Initial body
weights were 16.43, 17.21, 18.14 and 17.00 kg in
control, T-1, T-2 and T-3 groups, respectively. After 45
days of experimentation, the body weights were 19.30,
19.81,20.31 and 19.49 kg in controland T-1, T-2 and T-3
groups, respectively.

Innovative interventions for improving

fertility rates of liquid and cryo-
preserved ram semen

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

RK Paul, Davendra Kumar, AS Mahla, Bahire SV (up to
09.12.2020) and Raghvendar Singh

Effect of supplementation of carboxymethyl
cellulose (CMC) in semen extender on liquid

preservation and conception rate of ram semen:
Ejaculates from eight adult Malpura rams were pooled
and diluted (800x10° sperm/ml) with egg yolk-citrate-
glucose (EYCG) extender supplemented with 0, 0.1,
0.2, 0.3, 0.4, and 0.5% (w/v) CMC and stored at 3-5°C
up to 96 h. Overall, both sperm motility and kinetics were
comparable between CMC-treated and control groups.
However, period of storage had significant effect on
each of the sperm motility and kinetic attributes. Sperm
viability, percent sperm with high membrane cholesterol
and high mitochondrial membrane potential were
comparable between control and CMC-treated
samples. Capacitated sperm were relatively lower while
non-capacitated sperm were significantly higher in
CMC-treated samples compared to the control. Both
functional membrane integrity and acrosomal integrity
were highest in 0.2% CMC-treated sample; however,
the difference with the control was non-significant. Total
antioxidant capacity was relatively higher while lipid
peroxidation was lower in presence of 0.2% CMC
compared to the control. Fertility trial with 48 h liquid-
preserved semen revealed that presence of 0.2% CMC
in semen negatively affect conception rate. In
conclusion, supplementation of 0.2% CMC in semen
extender improves some important sperm functions;
however, it negatively affects conception rates of liquid-
preserved ram semen.

Evaluation of the effect of carboxymethyl cellulose
on cryopreservation of ram semen: Ejaculates from
eight adult Malpura rams were pooled and diluted
(800x10° sperm/ml) with TES-Tris-fructose-egg yolk
extender having either 5 or 6% glycerol and
supplemented with 0, 0.25, 0.5, 0.75 and 1.0% (w/v)
CMC and packaged into 0.25 ml French mini straws.
The straws were progressively cooled to 5°C inside a
cold cabinet and then equilibrated for 22 h inside a
refrigerator (2-5°C). Straws were frozen at -25°C/min up
to -125 °C using a programmable cell freezer and finally
plunged into liquid nitrogen. The post-thaw progressive
motility was higher in 0.75% CMC-treated group
compared to control. Overall, both pre-freeze and post-
thaw sperm kinetics was comparable between CMC-
treated and control groups. The post-thaw sperm
viability, acrosomal integrity, percent sperm with high
membrane cholesterol (MCHO) and high mitochondrial
membrane potential (hMMP) were higher in 0.25%
CMC-treated samples than others. Both hMMP and

100 ICAR-Central Sheep & Wool Research Institute



Annual Report 2020

non-capacitated normal sperm were significantly higher
while functional membrane integrity was relatively
higher in presence of 5% glycerol than 6% glycerol. In
conclusion, 0.25% CMC in presence of 5% glycerol
resulted in higher post-thaw sperm functions. Thus,
CMC demonstrated cryoprotective effect on ram sperm
in a synergistic manner with glycerol.

Fertility trial in sheep with 48 h liquid-preserved
semen: Three fertility trials were conducted to assess
the conception rates of 48 h liquid-preserved semen.
Ram semen was liquid-preserved at 3-5°C for 48 h either
in EYCG extender or in a novel membrane stabilizer-
based extender. Estrus of normally cyclic ewes was
synchronized by progesterone-sponge (Avikesil-s™)
protocol. Estrus response of the ewes was detected by
aproned rams. Ewes showing estrus were inseminated
with 0.25 ml liquid-preserved semen at the os cervix both
in the morning and evening. Conception rate was
determined by calculating non-return rate at 17-22 days
post-insemination. Conception rates in trial I, Il and Il
were 25% (4/16) vs. 0% (0/16), 12.5% (2/16) vs. 0% (0/16)
and 18% (2/11) vs. 33% (4/12) in the EYCG and novel
membrane stabilizer based extender, respectively.

Partial purification of motility-inhibiting factor(s)
from ram cauda epididymal plasma: An attempt was
made to purify and characterize putative sperm motility
quiescent protein(s) of ram cauda epididymal plasma
(CEP). Ram CEP was subjected to hydroxyapatite gel
adsorption chromatography. The fractions eluted with
0.1,0.25 and 0.5 M potassium phosphate buffer (pH 7.0)
were again subjected to DEAE-agarose ion exchange
chromatography. The fractions obtained were
concentrated, dialysed and evaluated for sperm-
quiescent activity on Percoll-washed cauda sperm. The
sperm-quiescent activity of 0.25M HT fraction was
eluted in 0.1 and 0.5 M K-PB (pH 7.5) fractions after
DEAE-agarose chromatography. SDS-PAGE analysis
of the fractions revealed a 60 kDa protein. 2D-PAGE
analysis of 0.5 K-PB fraction revealed a 60 kDa protein
having several isoelectric variants between pl 4 to pl 6.

Synthesis and characterization of nano-selenium:
Selenium nanoparticles were synthesized by standard
reduction process. Briefly, 10 ml 56.7 mM ascorbic acid
solution was mixed drop-wise to sodium selenite
solution (30 mg in 90 ml distilled water) with magnetic
stirring.  After addition of each 2 ml ascorbic acid

solution 10 ml Tween 20 was added to the reaction mix.
When colour of the sample changes to clear red, it was
centrifuged at 10000 rpm for 20 min. The pellet was
washed with water centrifugation and washing was
repeated once more. The Se nanoparticles were
characterized for size and zeta potential.

Assessing role of MMP in sperm cervical mucus
penetration: Cervical mucus was collected from estrus
ewes and cleared by high speed centrifugation. Mucus
was treated with recombinant MMP-11 protein (20 ug
protein/0.1ml mucus) for 1.5 h at 37°C. After treatment,
mucus was loaded into capillary tubes and sperm
capillary migration was carried out for 15 min. The study
indicated lack of effect of MMP-11 on sperm cervical
mucus migration.

Identifying novel physiological and
biotechnological interventions to

improve reproductive efficiency of ewe

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

Davendra Kumar, VK Saxena, AS Mahla, Bahire SV (up to
09.12.2020), SS Dangi and Raghvendar Singh

Amplification and cloning of modified Kp
(Kisspeptin) peptide gene: PCR amplification and
cloning of modified Kp peptide gene sequence with a
hypothetical domain to increase its functionality was done.
The 342bp gene was amplified using self-designed
primers and a self-designed overlapping PCR approach
was developed to append the gene fragments together
following mega-primer strategy.

Expression and purification of modified Kisspeptins
with hypothetical domain: A cassette of the gene was
designed to include a hypothetical domain at the N-
terminal of the metastin molecule of the sheep (XKp54).
The cassette was synthesized and cloned into the
pET302 vector. The vector was transformed into the BL-
21 plys strain of E. coli. The transformants were screened
by colony PCR as well as by the RE double digestion to
release the insert. Another shorter version of the C-
terminally truncated metastin molecule (XKp10) was PCR
amplified using appended sequences on primers and
employing a strategy of mega primer amplification.

The recombinant proteins were expressed after
transforming the vector cassette containing targeted

ICAR-Central Sheep & Wool Research Institute 101



Annual Report 2020

gene in pLysS (BL21) strain of E. coli. The recombinant
cells were bulk cultured in Luria-Bertini (LB) media
containing ampicillin (100ug/ml) and chloramphenicol
(25ug/ml) at 37°C and induced by isopropy-3 D-
thiogalactosidase (IPTG) at final concentration of 1mM
for 4 h. The culture was pellet down at 4°C and the cell

XKp54

(360bp) =

XKp10
(225bpbp)

X=192bp

lysates for harvesting and purification of protein was
prepared in 8 ml Guanidinium lysis buffer. The proteins
were purified as denatured proteins followed by their
successful refolding using slow dialysis in mild detergent
conditions. The SDS PAGE of purified protein of XKp54
is presented below:

e N
First PCR Product (megaprimer) /\
Add second
flanking primer
5.-> 3
3' 5'
PV N
Megaprimer
Second PCR
/\
/\

Amplification and gene fusion using mega primer PCR

XKp54
(360bp)

XKp10
(225bpbp)

Comments for pET303 CT-Hls
5369 nucleotides

RE digest release of the inserts confirming the cloning of the genes

Cloning of the genes in pET303 vector

Estrus attributes following synchronization with
progesterone vaginal sponge during breeding
season: To develop an alternative protocol for
synchronization of estrus and ovulation in place of well-
established protocol in sheep using progestagen-
impregnated intravaginal sponges and equine chorionic

gonadotrophin (eCG), a base data of estrus onsetand end
following progesterone sponge withdrawal was generated
during breeding season. One intravaginal progesterone
sponge (Avikesil-S) was inserted in 70 cyclic ewes of 3-5
years age and kept in situ for 12 days. Following
withdrawal of sponge, ewes were monitored for estrus at 6
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hr interval using aproned rams. The estrus response rate
was 94.28%. The mean interval from sponge removal to
onset of estrus and end of estrus was 22.3+1.26 and
71.6+2.33 h, respectively. The mean estrus interval was
49.31+1.88 h. More than 75% ewes came into the estrus
within the window of 18-36 h, while in only 50% of ewes,
the estrus disappeared in the window of 54-72 h.
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This indicates that the progesterone vaginal sponge

alone is efficient in synchronizing the onset of estrus,
though the end of estrus was more asynchronous which
may be attributed to discrete timings of ovulations. The
findings of the study will help in developing the hormone
regimen using progesterone vaginal sponge in
combination of other hormones to synchronize the
ovulation more precisely in sheep.

Adaptation and mitigation of stress in
sheep

Institute project: PHY/01/02/17-20

Vijay Kumar, SS Dangi, Arpita Mohapatra, RK Paul, VK Saxena,
SMKNaqvi(upto 31.07.2020) and Raghvendar Singh

Diurnal variation in plasma cortisol, creatinine and
blood urea in grazing rams: To decipher the rhythmic
variation in relation to stress of grazing as well as climate

variation, a study was conducted in adult Malpura rams (8)
under semi intensive management system (grazing
during the day) during summer and winter. Rams were
grazed from 7:00 a.m. to 5:00 p.m. Plasma cortisol,
creatinine and blood urea were considered as stress
markers. The cortisol and creatinine values increased in
winter from morning 06.00 h to 14.00 h; however, urea did
not exhibit any significant change. In winter, the cortisol at
14.00h (33.16+8.37nM/l) was significantly higher than the
corresponding values at 10.00h (22.64+1.90nM/l) and
18.00h (19.78+3.08nM/1). A significantly lower cortisol was
observed at 14.00h in summer (14.84+1.56nM/l) than the
corresponding values in winter. The plasma creatinine and
urea varied non-significantly within the physiological range.
The results suggested adaptation of the adreno-cortical axis
of the rams to climatic conditions during the experiment,
especially during the summer season. However, during
winter, grazing might have caused slight metabolic stress
due to which the cortisol increased significantly. This was
also commensurate with the higher creatinine (although
non-significant) during the winter season.
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Variation in plasma creatinine and cortisol of
Avikalin, Avishaan and Malpura rams in summer:
This experiment was designed to assess the circadian
variation in the physiological responses of Avishaan,
Avikalin and Malpura rams during summer season, so
that the information can be used to derive their
comparative adaptability to climate. The animals were
housed in same sheds under intensive system of
management. Plasma cortisol of Malpura breed in the
winter during morning hours (21.20+3.26 nM/I) was
significantly higher than the corresponding values of
Avishaan in the morning (13.86+1.20 nM/I) and from its
own corresponding values in the morning in summer
(8.14+1.40 nM/I).

The afternoon value of Avishaan in summer (17.20+
2.31 nM/l) was significantly higher than those of
corresponding cortisol of Avikalin in afternoon
(9.91£3.35 nM/I). Mean levels of cortisol increased
non-significantly in the afternoon hours (when
compared to morning hours) in both the seasons in
case of Avishaan rams. However, the same was not
seen in case of Avikalin rams and during winter season
in Malpura rams. Plasma creatinine did not differ
significantly and remained within the normal range. It
signifies that the animals did not experience extreme
stress at the organ level and the increased respiration
and pulse rates during summer season were enough to
dissipate heat load. Such dissipation could have
initiated the thermoregulation to maintain physiological
functions of core organs within the normal range.
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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, Arpita Mohapatra, RK Paul, Srobana
Sarkar and Raghvendar Singh

Various types of indigenous housing systems used by
sheep farmers in the region are being identified for
their evaluation. Sheep farmers use mud sheds
constructed with locally available materials to house
new-born and young lambs so as to protect them from
adverse climatic stress during winter as well as
summer. These sheds are about 7 ft high and 8-16 ft
long with 2 ft thick walls and thatched roofs. They are
thatched over base support of wooden logs with light
wooden chips. These light chips are placed over heavy
rectangular logs of 6-8 ft long with 6-8 inches
thickness.

Several of these houses also use dried logs of date
tree (Khajur wood) for this purpose. Such a roof is then
layered with mud grit on top, mixed with raw lime
pebbles which help in insulating them from extreme
heat and cold. The dry bulb temperature within such
shed during winter was found to remain around 12-
14°C even when the ambient dry bulb temperature
was 5-7°C.
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Evaluation and validation of bioactive
potential of sheep milk

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

Raghvendar Singh, Arpita Mohapatra, VK Saxena and Vijay
Kumar

Evaluation of inherent bioactive sheep milk
constituents: Whole milk samples were collected in
sterile container from healthy early lactating ewes
maintained under semi-intensive management system
in the Institute. The gross chemical composition was
determined and 50 ml of each milk samples were
defatted by centrifugation at 7000 rpm followed by
12000 rpm for 30 min at 4°C and clear filtered
transparent aliquots of milk samples were kept at 20°C
for further analysis of enzymes, metabolites, minerals.

Production and evaluation of bioactive milk peptides:
Whole milk samples collected, defatted and total protein
were determined. Pepsin and Trypsin enzymes (Enzyme:
Substrate; 1:100) were used for proteolytic hydrolysis of
total milk protein with pepsin for half an hour, followed by
periodic Tryptic digestion providing suitable pH,
temperature and enzyme. ldentification of milk protein
hydrolysates was done by using gradient SDS-PAGE and
analyzed for antioxidative potential.
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SDS-PAGE analysis of sheep milk protein after in- vitro
enzymatic hydrolysis
(Lane M- Protein Ladder, Lane 1- Pepsin %% h followed by Trypsin 2
h digests, Lane 2-Pepsin 2 h followed by Trypsin 1 h digests, Lane
3- Pepsin % h followed by Trypsin % h digests, Lane 4- Pepsin 1/2 h
digests, Lane 5- Skimmed milk)
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SDS-PAGE analysis of sheep milk protein after in- vitro
enzymatic hydrolysis

(Lane M- Protein Ladder, Lane 1- Milk, Lane 2- Skimmed milk, Lane

3- Pepsin digests (1/2 h), Lane 4- Pepsin %2 h followed by Trypsin %2

h digest, Lane 5- Pepsin "2 h followed by Trypsin 1 h digests, Lane

6- Pepsin % h followed by Trypsin 2 h digests)

Institute project: ARC/02/03/20-23

Induction of cyclicity through

melatonin intervention in sheep

Ashok Kumar, HK Narula, Nirmala Saini, Chandan Prakash
and SS Dangi

Ewes (35) that did not exhibited any sign of estrus
towards the end of the breeding season (Aug-Sep,
2020) were selected for induction of cyclicity using
single subcutaneous dose of melatonin
(@18mg/sheep). These ewes were exposed to estrus
detection daily in the morning and evening hours using
apron ram. Ewes in estrus were bred as per mating
plan. Blood samples were collected at 4 days interval
for hormonal and biochemical estimation. The estrus
induction rate was 65.71% (23/35) with estrus
induction interval of 11 days.

Estrous synchronization: Marwari sheep (39)
having low body condition score (<2.5) were randomly
allocated to three treatment groups as G-1 (no
concentrate), G-2 (concentrate @300 g/day/head for
21 days) and G-3 (concentrate @ 200 g + 150 g multi
nutrient mixture /day/head for 21 days). Estrous
synchronization was carried out in all the animals
using indigenous intra vaginal sponges impregnated
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with progesterone protocol. Estrous response was
84.61% in the G-2 and G-3 as compared to 61.53% in
G-l. The onset of estrus were 37.50, 81.81 and 54.54%
in G-1;50.00, 9.09 and 45.45% in G-2 and 12.50, 9.09
and 0.00% in G-3 within 24, 48 and 72 h after sponge
removal, respectively. It suggested that more ewes
exhibited overt signs of estrus earlier in G-2 and G-3
than that of G-1 group. Likewise, seven anestrus Chokla
ewes were synchronized to estrus using indigenous
intra vaginal sponges impregnated with progesterone
and PMSG with estrus induction rate of 85.71%.

Identification and characterization of
peptidic antagonist to the recombinant

cysteine synthase protein of
Haemonchus contortus

DST-SERB project
Veda Murthy GV and VK Saxena

Identification of novel PLP transport mechanism in
E. coli: PLP is a biological active form of Vitamin B.
Many of the PLP dependent proteins are important drug
targets and effector molecules and thus, their
heterologous over expression is of industrial importance
and has commercial value. Soluble recombinant protein
was purified from each of the culture vials grown with
variable amount of PLP [0 mM (Gr I), 0.01 mM (Gr 1),
0.025mM (Gr ll), 0.05 mM (Gr1V)and 0.10 mM (Gr V)].

70kDa
55kDa

40kDa
35kDa

25kDa

Comparison between normal induced proteins and
proteins induced in presence of different
concentrations of PLP
(Lane 1 : Lysate of uninduced control, Lane 2-6 : Induced
protein from Gr | to V, M: Marker)

There were 4.2, 7.2, 10.5 and 18.0% increase in purified
protein yield in Gr Il, Ill, IV and V, respectively in
comparison to Gr |. There was a significant quenching of
tryptophan fluorescence emission in Gr I, Ill, IV and V in

comparison to Gr | (Purified protein without PLP addition).
There was a linear increase in the activity of protein
purified from cultures of Grlto V.

Documentation of de-novo pathway of cysteine
synthesis in multicellular nematodes: Successful
directional cloning of the CS gene was done in pET303
champion vector using restriction sites Xbal and Xhol. The
CS protein catalyzed the reactions of de novo pathway by
using O-acetyl serine as substrate which was validated
both by abiochemical assay as well as by FTIR by tracking
upon the cysteine transmittance at wave number 2357
nm™ Cysteine synthase activity by de-novo pathway was
also observed in the homogenate extract of the parasite,
further corroborating to the finding.
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The expression of CS gene was highly up- regulated in
adultworms and lowestin L, of H. contortus. Thus, itwas
confirm that the de-novo pathway of cysteine synthesis
is an active process of cysteine production in parasite
and the expression of the cysteine synthase enzyme is
modulated at different stages of parasite's life cycle
reflecting and conforming to the microenvironment and
physiological survival needs of the parasite in the host.
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Relative quantification of cysteine synthase (CS) gene by
gPCR at different developmental stages of H. contortus
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Identification of suitable peptide

mediated OSN targeted nano-delivery
system for brain

Institute project: PHY/01/04/19-21
VK Saxena, AS Mahla, Davendra Kumar and Raghvendar Singh

Cloning and expression of olfactory marker
protein (OMP) as a marker of OSN cells in sheep:
Olfactory sensory neurons (OSNs) are specialized
cells that can transform the detection of a wide range
of odor molecules in the external chemical
environment to action potentials, which send signals to
the olfactory bulb of the brain. Olfactory marker protein
is widely recognized as a molecular marker for mature
OSNs in other species. The primers for amplification of
OMP gene in sheep were self-designed and the gene
was successfully amplified and cloned in pET303
vector using directional cloning. The expression
cassette was induced to produce protein using 0.5mM
IPTG and purified using IMAC (immobilized metal
affinity chromatography).

Wi W2 M E1 E2

' 24 kDa
Expressed
Protein
Protein purified using Immobilized metal affinity

chromatography
(W1- 20 nM Imidazole, W2- 30 mM Imidazole, M- Marker, E1- 100
mM Imidazole elute E2- 250 mM Imidazole elute)

Modulation of folliculogenesis to

augment prolificacy through dietary n-3
polyunsaturated fatty acids in sheep

DST-SERB project
AS Mahla

A total of 50 healthy cyclic ewes of 2-4 parity were
divided in 2 equal groups and supplemented either with
n-3 PUFArich fish oil (FO) or an equal amount of palm oil
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(PO at 0.6 ml/kg body weight) for 60 days duration
following an acclimatization period of 7 days.
Ultrasonographic examination of ovaries was carried
out on the day of estrus to assess the preovulatory
follicle (POF) turnover and diameter and on day 9 of
estrous cycle to measure corpus luteum (CL) diameter
and ovulation rate in terms of CL number.

There was significant treatment and day effect as well as
their interaction on preovulatory follicle (POF) number.
The mean number of POF was 77.78% higher in n-3 rich
FO supplemented ewes than the PO fed control ewes in
4" estrous cycle of supplementation (1.92+0.14 vs
1.0840.05). The proportion of ewes having multiple POF
on their ovaries on day of estrus improved by 60%
following the 2 months supplementation in FO group
(8% and 68% in pre- and post-supplementation estrus,
respectively). However, no improvement was observed
in follicle turnover in PO fed ewes.

Number of POF

Iy off o P O

Effect of dietary supplementation of n-3 PUFA rich fish
oil (FO) on preovulatory follicles (POF) number

Treatment, time and their interaction effect were found
on POF size. The diameter of the largest POF on the day
of estrus in FO supplemented ewes was significantly
smaller at the end of feeding trial than the PO
supplemented ewes (6.67+0.11 vs 5.93+0.10 mm). The
PO supplementation improved the size of POF gradually
in time-dependent manner and POF diameter was
significantly higher from estrous cycle 2 onwards than
the pre-supplemented estrus (estrous cycle 0).
Nevertheless, the POF size was comparable in post-
and pre-supplemented estrus in FO group.

Similar to POF number, the ovulation rate, in terms of CL
number on day 9 of the estrous cycle, also had
significant treatment and day effect along with their

interaction. At the end of supplementation of respective
diets for 4 estrous cycles, the FO supplemented ewes
showed 59.25% more ovulations than their control
counterpart ewes (1.72+0.15 vs 1.08+0.05). A total 56%
of FO supplemented ewes had multiple ovulations at the
end of 2 months feeding as compared to pre-
supplemented and PO ewes (8% in each).
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Estrous cycle
Effect of dietary supplementation of n-3 PUFA rich fish
oil (FO) on ovulation rate

No treatment and day effect were observed on the
diameter of the largest CL, though, the diameter of
largest CL was numerically lower in FO fed ewes than the
PO ewes at the end of feeding (11.48+£0.23 vs 12.35+0.25
mm). The reduction in CL size in FO ewes may be
attributed to the significantly smaller size of CL in case of
the multiple ovulations as compared to single ovulation.

Hence, it may be concluded from the present study that
the dietary supplementation of n-3 rich FO in sheep
improves the folliculogenesis and in turn the ovulation
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Effect of dietary supplementation of n-3 PUFA rich fish
oil (FO) on diameter of largest corpus luteum

rate which leads to the augmentation of prolificacy in the
species. However, the exact mechanism of modulation
in folliculogenesis needs to be elucidated.

Managing natural resources and soil
health through agronomic approaches

for sustainable fodder production for
sheep

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

SC Sharma, RLMeena, Srobana Sarkar, Ajay Kumar and B Lal
(upto 13.11.2020)

Effect of waste wool and nitrogen levels on
productivity of Pennisetum pedicellatum : A field
experiment was conducted during kharif season (Jul-
Oct, 2020) at Avikanagar to study the effect of waste
wool and nitrogen levels on fodder productivity and
protein content of deenanath grass. The experiment
was comprised of seven combinations of reduced
levels of recommended dose nitrogen (RDN) and

waste wool (WW) in randomized block design with four
replications.

Maximum dose of fertilizer (100%) when applied with
500 kg of waste wool resulted in significantly higher
growth, fodder yield and fodder quality, 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
yield and quality. The fertilizer dose can be further
reduced to 50% with only 13.95% yield penalty and
4.35% less protein over 100% RDN. Moreover, 75%
RDN with waste wool was found to be superior to 100%
RDN resulting in 9.30% higher green fodder yield and
1.53% higher crude protein in fodder.

Effect of waste wool and nitrogen levels on
productivity of Avena sativa: An experiment was
conducted during rabi season of 2020 at Avikanagar to
study the effect of waste wool and N levels on fodder
productivity of oat (Avena sativa). The experiment was
comprised of seven combinations of reduced levels of
recommended dose nitrogen (RDN) and waste wool
(WW) in randomized block design with four replications.

Maximum dose of fertilizer when applied with 1500 kg of
waste wool resulted in significantly higher plant height,
leaf area index 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.

Effect of waste wool and nitrogen levels on growth, yield, fodder productivity and protein
content of Pennisetum pedicellatum

Treatment Plant LAI Total
height Chlorophyll
(cm) (mgcm?) at
90 DAS
Control 95.4 5.20 29.6
100 % RDN 130.7 7.44 32.0
WW @ 500 kg/ha 119.5 6.77 30.9
100 % RDN + WW 500 kg/ha  140.5 7.96 33.5
75%RDN+WW500kg/ha  136.8 7.90 33.3
50 % RDN +WW 500kg/ha  127.6 6.94 31.9
25% RDN+WW500kg/ha  124.5 6.88 31.2

Spike Seed/ GFY DFY N

length spike (t/ha) (t/ha) (%)

(cm)
8.8 115.3 10.5 2.2 1.14 7.13
10.6 150.8 21.5 4.4 1.36 8.50
9.5 125.8 14.5 3.0 1.25 7.81
11.5 165.0 24.2 4.9 1.42 8.88
10.8 156.8 235 4.8 1.38 8.63
10.4 145.8 18.5 3.8 1.30 8.13
10.2 135.0 16.5 34 1.26 7.88
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Effect of waste wool and nitrogen levels on growth and
yield attributes (45 DAS) of Avena sativa

Treatment Total
Chlorophyll
(mgcm?)
Control 36.8 4.50 37.9
100 % RDN 48.5 6.12 434
WW 500 kg/ha 425 5.50 417
100% RDN+WW 500kg/ha  55.6 6.84 44.6
75% RDN+WW 500 kg/ha 51.5 6.40 43.9
50% RDN+WW 500 kg/ha 46.3 6.02 43.2
25% RDN+WW 500 kg/ha 442 5.96 42.0

Maximizing nutrient output through

bio-fortification of forages for
augmenting sheep production

Institute project: NUT/01/03/2017-20

SC Sharma, RL Meena, A Sahoo, Ghaus Ali, B Lal (up to
13.11.2020) and ML Soni

Effect of organic manures and different levels of
micronutrient on growth and fodder productivity of
Dolichos lablab: Field experiment was conducted (2017
to 2019) to evaluate the response of organic manures viz.,
Avikhad and sheep manure with different levels of Cu and
Zn on fodder yield and growth of Dolichos lablab. Three
years study revealed significant improvement in seed
yield, DFY and biological yield with the application of
Avikhad as compared to sheep manure. The increase in
seed yield, dry fodder yield and biological yield due to
application of Avikhad (@ 5 t’/ha) was 15.79, 13.63 and
14.03% in comparison to sheep manure application (@ 10
t/ha), respectively. Zn and Cu content of stover and seeds
of Indian bean and its uptake were significantly higher on
Avikhad application (@ 5 t/ha) in comparison to sheep
manure application (@ 10 t/ha).

B Avikhad @ 5.0 tha
SM @ 10.0 t/ha
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Effect of organic manures on yields of Indian bean

Among the biofortification sources, application of Cu @
5kg/ha + Zn @10kg/ha registered maximum and
significant improvement in plant height, DMA/plant,
leaves/plant, LAl at 60 days, branches/plant and yields
of Indian bean. This treatment resulted in 80.3, 38.4,
29.7, 30.0, 23.1, 19.9, 11.6 and 8.4% higher biomass
compared to control, Cu @ 2.5 kg/ha, Cu @ 5.0 kg/ha,
Zn @ 5.0 kg/ha, Zn @ 10.0 kg/ha, Cu @ 2.5 kg/ha + Zn
@ 5.0kg/ha, Cu@ 2.5kg/ha +Zn @ 10.0 kg/ha and Cu
@5.0kg/ha+2Zn @ 5.0kg/ha, respectively.

Cu+Zn (5+10)
Cu+Zn (5+5)
Cu+Zn (2.5+10)
Cu+Zn (2.545)
Zn@ 10
Zn@ 5.0
Cu@5.0
Cu@25
Control |-

Stover

M seed

0.00 1.00 2.00 3.00 4.00 5.00 6.00
Yield (t/ha)

Effect of biofortification sources on seed and stover
yield of Indian bean

Effect of organic manures and different levels of
micronutrient on growth and fodder productivity of
Napier grass: The experiment was designed on the
basis of hypothesis that cultivation of Napier with
organic manures and agro-fortification with
micronutrients (Cu and Zn) on poor fertile soils improves
the growth, productivity and quality of fodder. The
objective was to compare the performances of different
organic amendments from sheep rearing system i.e.
waste wool, sheep manure, Avikhad (prepared in
institute) and agro-fortification with Cu and Zn levels.
Application of sheep manure @ 12.5 t/ha in hybrid
Napier recorded maximum green fodder yield in 10
cuttings in two years. Application of waste wool @ 500
kg/ha, Avikhad @ 6.25 t/ha and sheep manure @ 12.5
t/haregistered 14.47,29.82 and 37.08% higher biomass
in two years in comparison to control, respectively.
Maximum green fodder yield of hybrid Napier was
recorded with the application of Zn 10 kg/ha (128 t/hain
ten cutting in two years) which was higher by 33.39% to
control, 3.80% to Cu-application 5 kg/ha and 37.5% to
application of Cu 5kg/ha + Zn- 10 kg/ha. Higher crude
protein, ash content and cellulose was estimated when
Napier was applied with Cu 5 + Zn 10 kg/ha, which was
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observed to be at par with application of Cu and Zn
individually. Available Cu and Zn in soil after 3 years of
Napier cultivation was significantly differ due to organic
manure sources. Moreover, application of Cu 5 +Zn 10
kg/haresulted in maximum available Cu and Znin soil.
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Effect of biofortification sources on green fodder yield
of hybrid Napier
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Effect of organic manure sources on green fodder yield
of hybrid Napier

Dry matter intake (DMI, g/d) was significantly improved
(P<0.05) with feeding of Zn fortified Napier hay and likewise,
digestibility of DM (6.7%) and NDF (5.6%) was significantly
higher over control. The intake of major and trace minerals
were significantly higher in Zn fortified Napier group due to
increased DMI but no change was observed in balance of
these minerals except Cu and Zn which was relatively
higher in respective fortified Napier hay. No change was
observed in the values of various blood biochemical
parameters with feeding of fortified and non fortified Napier
hay, however, the level of serum alkaline phosphatase level
was 35.8% more in Zn fortified Napier hay group.

Performance of groundnut/Deenanath grass
intercropping systems affected by row ratio and
cutting time: Cereal-legume intercropping can be a
better alternative in improving forage yield, quality and
profitability of the farm. The present study was conducted
to assess the performance of feather Pennisetum (FP) in
groundnut (GN) intercropping for determining a
sustainable forage cropping system. The experiment
compared groundnut and feather Pennisetum as a
monocrop and intercrop (2GN:1FP and 3GN:1FP), where
FP was harvested at different timesi.e. 60, 75,90 and 120
days. The land equivalent ratio of intercropping system
was 15-29% higher over sole stands indicating yield
advantages and economic benefits over sole stands. Sole
stand of both the crops produced maximum fodder
biomass, when rows of DG added to GN crop; it was likely
that GN yield was reduced as compared toits sole stand.

Nutritive value of Napier as affected by manuring and bio-fortification sources

Treatment CP CF EE \[p] ADF Ash Hemi- Cellulose
cellulose
Manuring sources
Control 10.13  27.81 2.50 57.20 31.1 15.2 26.7 32.29
Waste wool @ 500 kg/ha 11.76  30.57 2.70 55.63 324 15.9 27.5 33.09
Avikhad @6.25t/ha 11.62  30.22 2.74 55.61 33.0 15.6 28.2 33.22
Sheep manure @ 12.50 t/ha 11.05  30.05 2.66 56.00 33.1 15.6 26.8 33.87
SEM 0.15 0.55 0.05 0.68 0.37 0.18 0.40 0.42
CD (0.05) 0.44 1.60 0.15 1.96 1.08 0.51 1.15 1.21
Bio-fortification sources
Control 10.55 28.17 2.46 57.09 31.5 14.9 26.4 32.26
Cu@5.0kg/ha 1119  30.17 2.73 56.44 325 15.5 27.3 33.08
Zn @ 10.0kg/ha 11.28  30.22 2.71 55.89 32.6 15.8 27.8 33.35
Cu@5.0kg/ha+Zn@ 10.0kg/ha 11.54  30.10 2.70 55.03 32.8 16.0 27.7 33.77
SEM 0.18 0.64 0.06 0.79 0.43 0.20 0.46 0.48
CD (0.05) 0.51 1.85 0.17 2.27 1.25 0.59 1.33 1.40
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Green fodder yield (GFY) and dry fodder yield (DFY) of groundnut (GN) and Feather Pennisetum (FP) influenced by
different cropping system and cutting time of FP
Groundnutyield (tha™)

DFY GFY DFY
2019-20

Feather Pennisetumyield (tha™)
GFY DFY GFY
2018-19 2019-20

GFY DFY

2018-19

Cropping system (C)

Sole GN 11.91 3.35 12.79 412 - - - -
Sole FP - - - - 27.8 5.56 30.06 6.77
GN:FP(2:1) 6.48 1.96 7.48 2.94 15.93 3.58 18.05 3.74
GN:FP(3:1) 10.59 2.95 11.61 3.21 10.64 213 12.25 2.63
LSD (P=0.05) 3.56 0.92 3.84 0.78 6.81 212 8.36 2.73
Cutting time of Feather Pennisetum (days) (T)

60 11.79 3.08 12.62 4.01 13.60 2.92 15.23 3.51
75 11.29 2.95 12.04 3.61 17.06 3.56 19.00 4.23
90 8.73 2.67 9.85 3.32 19.55 3.99 21.44 4.60
120 6.84 2.29 8.02 2.73 22.27 4.56 24.81 5.19
LSD (P=0.05) 2.41 0.68 2.46 0.76 4.94 0.91 5.07 0.93
CxTLSD (P=0.05) 4.24 ns 4.06 ns 7.33 2.56 9.11 2.84

The reduction in GFY was 12.5 and 83.7% for 3GN:1DG
and 2GN:1DG, respectively, due to higher interspecies
competition. Early cutting of DG favors the GN yield but
decline the DG vyield, cutting at 60 DAS recorded
maximum GFY of GN, which was at par with cutting at 75
DAS. The FP yield was maximum at 120 DAS cutting
(mature crop) but the yield of GN (main crop) was
reduced by 72.4% as compared to 60 DAS cutting.

Crude protein and fibre content was increased by 10 and
8% in intercropping, lignin content was reduced by 15%
and neutral detergent fibre by 5% indicating the better
quality of FP due to intercropping with GN. Intercropping
of GN and FP increased the content of non-fibrous
carbohydrate (13%) which includes sugar and starch,
gas production (6.5%) and volatile fatty acids (6%)
indicating better fodder quality. When forage yield,
quality and profitability were considered, 3GN:1FP
intercropping systems were superior and can be
recommended as an alternative to monoculture. Our
study concluded that in semi-arid regions double
cropping can be achieved by intercropping which can
provide opportunities to farmers to produce food and
fodder simultaneously for livelihood, animal rearing and
sustainability.

Performance of agronomic biofortification of Zinc in
forage tree: Biofortification of Zn was done in mulberry
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and ber fodder tree species. This 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 chlorophyll content in mulberry ranged from
average of 44.43 to 44.17 mg/cm’ and dry matter
accumulation ranged from average of 4.10 to 4.85
kg/plant under soil application of Zn to mulberry.

Enhancing food and water security in arid
region through improved understanding

of quantity, quality and management of
blue, green and grey water

DST project
GhousAli

Assessing the water requirement for forage production
in western arid zone of Rajasthan: A field trial was
conducted in RBD design for evaluating the fodder
productivity of different fodder crops of Kharif season
(2020). Bajra (Raj Bajra-1) recorded significantly
higher fresh and dry weight over other fodder crops.
Whereas, the lowest fresh and dry weight of fodder
among different fodder crops was recorded by Bundel
Guar-1. The dry matter yield recorded was lowest for
Cowpea (Kohinoor) fodder. Lowest virtual water
requirement and highest water productivity was for
Bajra (Raj Bajra-1).
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Growth, yield and water productivity of fodder crops as affected by sprinkler irrigation

Bundel Cowpea Bajra Bundel

Guar-1 (Kohinoor) (Raj Bajra-1) Guar-2
Plant height (cm) 50.85 65.40 136.50 52.20 2.41 7.26 9.48
No. of leaves 55.05 81.35 9.35 55.25 1.12 3.38 6.70
Fresh weight (kg/ha) 5266.25 8950.00 10675.0 5759.38 404.97 1220.71 15.85
Dry weight (kg/ha) 2551.50 2397.75 4301.75 2580.25 198.40 598.04 20.12
Water productivity (kg/m®) 1.05 0.99 1.78 1.07 0.08 0.25 20.12

Virtual water for different fodder crops as affected by
sprinkler irrigation

Bundel Cowpea Bajra Bundel
[eDETy| (Kohinoor) (Raj Guar-2
Bajra-1)
Virtual water 0.95 1.03 0.58 0.94
(m/kg)
Virtual water 951.79 1031.48 577.16 939.15
(litre/kg)

Assessing the water requirement of sheep: Three
groups of sheep (6 in each) were kept in different feeding
regimes. Each group of animal was provided 20 L water
every day. The quantity of water used for irrigation +
water through rainfall was calculated for the fodder crop
production and direct water intake (drinking water) by
animals was recorded on daily basis. Their body weight
gain was recorded on weekly basis. It was observed that
treatment G, (2.7 kg Bajra dry fodder + 3.3 kg Bundel
guar dry fodder + 20 L water) recorded maximum mean

ICAR-Central Sheep & Wool Research Institute

weekly body weight gain in animals and least virtual
water for per unit of sheep.

Average weekly body weight gain (kg) and virtual water
(lit’/kg) intake per sheep

Gr Feeding regime Body wt. Virtual
gain water
G, Bajradry fodder (2.7kg)+ 0.38 9306.24
Guardry fodder (3.3kg)+20
L water
G, Bajradry fodder (2.7 kg)+ 0.44 7132.92
Cowpeadry fodder (3.3 kg)+
20 Lwater
G, Bajra dry fodder (2.7 kg)+ 0.48 6104.51

Bundel Guar-1 dry fodder
(3.3kg)+ 20 L water

It was inferred that the combination feed (2.7 kg Bajra
dry fodder + 3.3 kg Bundel guar dry fodder) is most water
productive for sheep productivity.
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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, CP Swarnkar, SJ
Pandian and DK Sharma

Mortality profile: The overall annual equivalent
average death rate (EADR) in sheep flocks at
Avikanagar was 0.326 per 1000 sheepdays at risk
(corresponding to 11.88% annual mortality). The major
non-specific causes of mortality were pneumonia
(26.2%), hepatitis (17.8%), septicaemia / toxaemia
(12.2%), enteritis (10.7%) and shock (9.2%). Among
specific causes, the contribution of neonatal inanition
was 4.1%. The EADR per 1000 animal days at risk was
minimum (0.217) in Patanwadi followed by Avishaan
(0.275), Malpura (0.330), GMM (0.413) and maximum in
Avikalin (0.487). Age-wise analysis revealed highest
EADR in suckling (1.512) followed by weaner (0.429),
hogget (0.172) and lowest in adult (0.122). Male had
higher EADR (0.461) than female (0.252). The monthly
mortality ranged from 0.12% (Nov) to0 2.42% (Jan).

In goat flock, the overall EADR was 0.146 per 1000 goat-
days at risk. The age-wise EADR ranged from nil
(hogget) to 0.585 (suckling). Male had higher EADR
(0.209) than female (0.116). The monthly mortality (%)
varied from nil (Aug) to 1.05 (Jan).

In the year 2020, the average expenditure (per head /
annum) on health management varied from Rs. 51.86
(Nutrition) to Rs. 110.35 (AGB) in sheep and Rs. 130.75
in goat flocks. On preventive health measures, average
annual expenditure per head varied from Rs. 21.78
(Nutrition) to Rs. 25.20 (AGB) in sheep and Rs 35.69 in
goat flocks. Similarly, per head annual expenditure on
curative measures varied from Rs. 30.08 (Nutrition) to
Rs.85.15 (AGB)in sheep and Rs. 95.06 in goat flocks.

Acute myocardial infarction in sheep: A healthy and
well fed Avikalin ram (2.5 yr old) died suddenly was
subjected to post-mortem examination. No gross
abnormalities were observed on external examination.
None of the visceral organs revealed any pathological
lesion except heart. Grossly on the apex of heart, a fan
shaped degenerative lesion with a bluish coloration of
blood clot above the level of degenerative area of
ventricles was observed.The papillary muscle was intact
with no vegetative growth in the valves of heart. Thus,
cause of death suspected to be an acute myocardial
infarction.

A mural thrombus in left coronary vein attached to the
endothelium with a stalk, area of coagulative necrosis
adjacent to vein and polymorphonuclear (PMN) cells
infiltration were observed on histopathological
examination. Cardiac muscles revealed loss of the
myofibril structures with wavy and necrotic cardiac cells.

Mural thrombus in coronary
vessel and area of coagulative
necrosis adjacent to vessel (20X)

Fan shaped area of necrosis on
apex of heart

,_,f",,—-- % —

S i |
Coagulative necrosis of cardiac
muscles with loss of myofibril

structures and wavy cardiac
muscle cells

=

Mural thrombus with PMN
infiltration and clear stalk (40X)

Lesions of an acute myocardial infarction in adult ram
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The lesions suggested an acute onset as mild infiltration
of PMN cells generally observed when time interval
between death and infarct formation is quite small.
Necrotic and degenerative change of myocardial tissue
was due to reduction in the blood supply to the supplying
area that leads to reduced nutrients and oxygen eliciting
severe ischemic injury and angina which caused shock
and immediate death of the animal. Hence, pathological
investigation revealed that affected sheep died due to
acute myocardial infarction.

Nasal tumour in sheep: The clinical samples (nasal
swabs-6, nasal fluid-3) along with tissues from nasal
tumour and lungs were subjected to molecular
diagnosis. Preliminary study was conducted using gag
gene PCR, ENTV-U5-F and GAG-R PCR, Hemi nested
PCR for the amplification of U3 region of exogenous
ENTV with a two round of PCR reactions. ENTV Env
PCR was for the amplification of env gene of protein
envelop of ENTV. JSRV Env PCR was for the
amplification of env gene of protein envelop of JSRV.

JSRV U3/LTR PCR was for the amplification of LTR
region of exogenous JSRV. The amplification of
DNA/cDNA was achieved only by gag gene PCR and
real-time gag gene PCR. An attempt was also made to
confirm the etiology by restriction enzyme (RE)
digestion analysis of amplified gag gene with different
RE enzymes like Sca l, Pst/and Aat Il.

Nasal cytology for enzootic nasal tumour: A Kheri
ram with history of bloody nasal discharge, bulging right
eyeball, anorexia, circling showed loss of menace reflex,
palpebral reflex of affected eye on clinical examination.
The examination of nasal smear revealed high turnover
of cells with nuclear condensation, multiple nucleoli and
mitotic figures characteristics symmetrical to cancer
cells. It was inferred that bleeding neoplasm may be
secreting the cancers cells in nasal secretions which
may act as a non-invasive diagnostic tool for diagnosis
of ENA affected animals similar to the FNAC but this
technique may be tested on more number of animals for
aconclusion.

e

ENA affected ram with asymmetric

bulging of right eyeball

Tumour cells with nuclear condensation
and increased nuclear cytoplasmic ratio
(May-Grunwald Giemsa stain)

Cluster of cells depicting increase N: C
ratio (nuclear condensation and clear
multiple nucleoli in nucleolus of cells)

Nasal cytology for enzootic nasal tumour

On histopathology, the lung tumor showed the characteristic
proliferative changes in the alveoli with papillomatous
proliferation, well marked papillae with distinct connective
tissue cores and adenomatous appearance. These
papillomatous ingrowths partially or completely obstructed
the alveolar lumen with projections into the alveoli. The
bronchial and bronchiolar lining cells also showed
hyperplastic changes and rarely formed papillary
projections which obstructed the bronchiolar lumen partially
or completely. There was infiltration of macrophages in the
lumen and in the vicinity of proliferated alveoli. In some part,

interstitial spaces of the alveoli were thickened with
infiltration of lymphocytes and plasma cells. Similar
infiltration of mononuclear cells was also evident in
peribronchial, peribronchiolar and perivascular areas. In
addition, the neutrophilic aggregates were also observed in
the lumen of several alveoli. The nasal tumor sections
revealed proliferating epithelial cells organised in a
glandular architecture with infiltration of inflammatory cells.
The tumor cells showed less mitotic features. The lymph
node liver, heart, kidneys, spleen and brain tissues were
devoid of metastasis and appeared normal.
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Alveoli with papillomatous proliferation and infiltration of
mononuclear cells giving adenomatous appearance (HE 40X)

Other disease investigations: Sporadic incidence of
enzootic nasal adenocarcinoma, abortion, weak lamb,
stillbirth, pica, enzootic ataxia, pneumonia and enteritis
were observed in various villages of Tonk and Jaipur
districts. In a sheep flock located at Seva village in Dudu
Tehsil (Jaipur), loss of lambs by abortion, stillbirth, and
weak lambs was reported. In Bheed Ganwar village
(Tonk), allotriophagia and anestrus was reported in

Congenital anomaly - absence of
lower jaw in a lamb

Marbling of lung- acute
pleuropneumonia in lamb

Nephrosis - Port-wine coloured urine
(Cu toxicity)

Nasal tumor - Proliferating epithelial cells in a glandular
architecture with infiltration of inflammatory cells (HE 40X)

sheep, goat and buffaloes altogether and existing data
confirmed phosphorus deficiency in soil and suitable
remedial measures were suggested. In the Sirohi goats,
there was a small scale outbreak of contagious ecthyma
in young kids of one month. With parenteral antibiotics
and topical gentian violet, it could be managed. In
institute sheep flocks, acute pleuropneumonia was
observed in the months of Nov-Dec.

Redgut- Congested serosa of
intestine of sheep
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Disease screening: Out of 128 faecal samples from
sheep tested, 32 (25%) were found positive for acid fast
organisms. During the year a total of 91 serum samples of
sheep were tested for brucellosis by RBPT and 4 (4.3%)
sheep were found positive. Need based faecal
examination from sheep showed 87.1, 45.2, 3.2 and
51.6% incidence for Strongyle spp, Strongyloides
papillosus, Moneizia spp and Eimeria spp, respectively.
Examination of faecal samples from 40 rabbits revealed
80% incidence of Eimeria spp infection. Among positive
cases, the intensity of infection ranged from 100 to 91600
oocysts / g of faeces. Further, group-wise the mean
intensity ranged from 640.0 (Gr-1)t042180.0 OPG (Gr-7).
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Mean intensity of Eimeria oocysts in rabbits

The mean biometrical observations for different species
of Eimeria oocysts are as below:

Biometrical observations (mean*SE) on Eimeria species

in rabbits
Species Length () Width (u) L:W
E. perforans 27.16+0.43 15.11£0.29 1.81+0.03
(20.57-32.86) (12.47-19.61) (1.57-2.36)
E. coecicola 24.84+0.32 14.55+0.20 1.71£0.02
(21.86-29.09) (11.90-16.64) (1.48-1.96)
E. media 21.37+0.47 14.00+0.36 1.54+0.05
(18.12-24.14) (11.30-15.49) (1.17-1.88)
E. exigua 17.72+0.03 15.83+1.02 1.12+0.07
(17.69-17.75) (14.81-16.84) (1.05-1.19)
E. magna 24.15+3.01 14.55+0.87 1.66+0.11
(21.14-27.15) (13.68-15.41) (1.55-1.76)
E. piriformis 28.85+0.72 18.09+1.26 1.64+0.09
(26.70-33.21) (13.72-24.52) (1.14-1.96)
E. irrisidua 38.60+0.46 23.68+0.25 1.63+0.02
(32.76-41.53) (21.82-25.51) (1.46-1.90)

The generic composition of Eimeria oocysts showed
predominance of E. perforans (32.9-67.9%)followed by
E. coecicola(11.2-29.1%), E. media (2.3-10.1%), E.
exigua (0.9-8.3%), E. magna (0.0-29.2%), E. piriformis

(0.0-13.0%) and E. irrisidua (0.0-12.0%).

E. piriformis

Species of Eimeria oocysts from rabbit

re

E. irrisidua
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Genetic evaluation and propagation of

sheep for resistance to Haemonchus
contortus

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

Rajiv Kumar, VK Saxena, AS Meena, CP Swarnkar, SS Misra
and Arun Kumar

Intensity of strongyle infection in inter-se lambs
under natural conditions: The mean monthly feacal
egg counts (FECs) in inter-se lambs born during 2007-
20 ranged from 40.2(Feb) to 1359.5 epg (Sep) in R-line
and from 114.6 (Mar) to 27.37.8 epg (Sep) in S-line of
Malpura and from 50.0 (Feb) to 2072.8 epg (Sep) in R-
line and from 153.4 (Jul) to 3678.3 epg (Sep) in S-line of
Avikalin breed. Up to age of one year, the lambs born to
R-line had lower FECs on majority of occasions.

Body weight and GFY (kg) in inter-se lambs under
natural challenge of infection: The body weights and
GFY remained almost similar for inter-se progenies of
both the lines. From birth to 12 month of age of inter-se
lambs, ADG remained slightly higher in lambs of R-line
in both the lines and varied from 76.08 g (S line) to 79.34
g (Rline) in Malpura and from 73.42 g (S line) t0 86.79 g
(Rline)inAvikalin breed.

Performance of selected lines: During the year 2020,
in Malpura breed, the monthly mean FEC varied from
23.7 (Feb) to 1093.8 epg (Sep) in R-line and from 63.87
(Jan) to 2702.8 epg (Sep) in S-line. Like-wise in Avikalin
breed, it varied from 50.0 (Jan) to 1493.2 epg (Sep) in R-
line and from 48.5 (Dec) to 2302.8 epg (Sep) in S-line. In
both the breeds, in spite of no anthelmintic treatment in
R line, on majority of occasions, the monthly mean FECs
remained significantly lower compared to S line where
anthelmintic treatment was given in September.

In comparison to initial body weight, the overall annual
variation in body weight ranged from 5.02% (S-line) to
7.84% (R-line) in Malpura and from 5.44% (R-line) to
6.22% (S-line) in Avikalin. The mean annual GFY varied
from 0.928 (R-line) to 0.937 kg (S-line) in Malpura and
from 1.303 (R-line) to 1.381 kg (S-line) in Avikalin. The
annual mortality rates for the year 2020 were 3.94 and
5.13% in R and S line of Malpura breed, respectively
while 5.10 and 5.13% in R and S line of Avikalin breed,
respectively. The disposal rate through different means
(other than mortality) varied from 11.81 (R line) to

30.77% (S line) in Malpura and from 15.38 (S line) to
17.35% (R line) in Avikalin flock. The overall annual
magnitude of disposal of animals from flock was almost
2-times higherin Sline compared to R line.

Amplification of the ovine IL33 gene and SSCP
analysis: L33 is a pleitropic cytokine mostly produced
by non-immunocompetent cells in the mucosa (mainly
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. Three regions of ovine IL33
gene has been amplified using region specific primers
for SSCP-based analysis and their possible association
with Haemonchus contortus resistance phenotype.

1 2 3 4 L 5 6 7 8 9

257bp 285 bp

PCR ampilification of ovine IL33 gene
(lane 1-4 IL33 5UTR fragment (257 bp); L-100 bp DNA ladder (Cat #
MBTO049; HIMEDIA); lane 5-9 IL33 exon 3 fragment (285 bp)

L 1 2 3

bp

2000
1000
500
300
200

266 bp

100

PCR ampilification of ovine IL33 gene
(lane L-100 bp DNA ladder (Cat # MBT049; HIMEDIA); lane 1-3
IL33 exon 6 fragment (266 bp)

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, DK Sharma and BN Shringi

Serum samples were collected randomly from 10% of
total sheep population at ARC Bikaner along with 100
samples from selected villages of Udaipur district. A total
of 188 sera samples were tested for presence of
brucellosis by RBPT. Only 6 animals (3.19%) were found
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positive in RBPT that has to be further validated using
sLPS based indirect ELISA.

> Gastrointestinal parasitism

AllIndia Network Programme
CP Swarnkar and FAKhan

Based on bioclimatographs for the year 2020-21, the
period suitable for propagation of H. contortus in
Rajasthan was between late May and late September in
semi-arid region and from July to late August in arid
region. Among field flocks in semi-arid region, the
monthly incidence of strongyle worms ranged from
15.5% (Dec) to 72.3% (Aug) in MWMP and from 8.1%
(Jan) to 65.6% (Jun) in CWMP.In arid region, the
monthly incidence of strongyle worms ranged from
12.6% (Feb) to 84.9% (Jun) under MWMP. In
comparison to field flocks, higher incidence of strongyle
infection was observed in farm flocks of both the regions.
In farm flocks, under MWMP, the monthly incidence
varied from 27.1% (Mar) to 97.0% (Jun) at ICAR-
CSWRI, Avikanagar and from 3.5% (Mar) to 62.3%
(Aug) atARC, Bikaner.

The annual incidence of Trichuris spp and Strongyloides
papillosus ranged from 0.18% (arid field) to 1.16%
(semi-arid farm) and from 0.54% (arid field) to 12.10%
(semi-arid farm), respectively. The annual incidence of
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Amphistomes in field flocks of semi-arid region was
4.61% (ranged from 0.78% in Dec-Feb t0 9.70% in Jun-
Aug). This year incidence of Fasciola gigantic was nil in
field flocks. The annual incidence of Schistosoma
indicum was 0.65% and varied from nil (Dec-May) to
1.27% (Jun-Aug). In both the flock management system,
the annual incidence of Moneizia spp was recorded in
semi-arid region only with annual magnitude of 1.94 and
0.86% in field and farm flocks, respectively. The annual
incidence of Eimeria spp ranged from 19.45% (arid
farm)to 29.50% (arid field).

In field flocks of semi-arid region, the monthly FECs
varied significantly (p<0.001) from 30.8 (Feb) to 725.5 epg
(Sep) in flocks drenched once during August (MWMP) and
from 8.2 (Dec) to 320.4 epg (Aug) in flocks drenched >1
time a year during May, August and November (CWMP).
In arid region, it ranged from 14.2 (Feb) to 661.3 epg (Jun)
in flocks drenched once during July August (MWMP). In
farm flocks, the mean monthly FECs varied from 45.8
(Mar) to 1998.2 epg (Sep) at ICAR-CSWRI Avikanagar
and from 6.3 (Feb) to 779.1 epg (Aug) at ARC, Bikaner.
The proportion of animals having >1000 epg was >50% in
the month of June and September in semi-arid farm.
However, in field flocks, >15% of animals were found to
posses >1000 epg in the month of June and September.
On the other hand in arid region, >1000 epg were
possessed by >15% of animals in October in farm flocks in
the month of July and August as compared to >20%
animalsin June only in field flocks.
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Comparative mean FECs (epg) for strongyle worms in sheep flocks of Rajasthan

On coproculture, the monthly proportion of H.
contortus ranged from 28.10 (Mar) to 94.09% (Sep) in
field and from 4.50 (Feb) to 89.50% (Aug) in farm of
semi-arid region. The monthly proportion of
Trichostrongylus spp ranged from 5.63 (Sep) to 66.00%
(Mar) in field and from 6.00 (May) to 68.25% (Oct) in

farm. The proportion of Oesophagostomum spp was at
minimum level (0.15%) in October and at maximum level
(15.83%) in January in field flocks however, in farm
flocks, it ranged from 0.75 (Jul) to 55.00% (Mar). In arid
region, the monthly prevalence of H. contortus was
>75% throughout the year however, in farm flocks it
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remained <50% from November to March. Compared to
semi-arid region, the proportion of Trichostrongylus spp
was low in arid region. The pasture infectivity was
observed only during the monsoon season in both field
and farm conditions with relatively higher magnitude in
semi-arid farm.

Out of 397 abomasi, a total of 34.8% of abomasi were
found to possess L,. The monthly profile exhibited a
sharp decline in abomasi harbouring only adult worms
from September to January. The digestion of the
abomasal mucosa revealed presence of hypobiotic H.
contortus larvae in significant proportion during
October to March. The monthly mean number of adult
H. contortus in sheep exhibited its magnitude as >500
per abomasum during the period from July to
September. The numbers of L, in abomasal mucosa
were low (<15) during April to September and started
rising from October onward with maximum (446.0 L, /
abomasi) in January. The analysis of ratio of adultto L,
in abomasi showed higher (>50%) proportion of L,
during October-March (except 41.02% in Nov) as
compared to <50% proportion of adult worms.

Over the period (2012-21) at Avikanagar, the average
monthly THI varied significantly from 15.61 (Jan) to
33.12 (May), revealing that for sheep flocks at farm,
the periods of non-stress and extreme stress were
from November to February and March to October,
respectively. The monthly average FECs varied
significantly from 191.54 (Jan) to 3051.09 epg (Sep).
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Ratio of adult and L, in abomasi of naturally infected sheep

Average abomasal adult worm counts varied from 22.19
/ sheep (Mar) to 1065.30 / sheep (Aug). Average L,
counts in abomasal mucosa ranged from 0.14 / abomasi
(Jul) to 488.73 / abomasi (Jan). The mean adult worm

count and FECs in sheep varied significantly among the
THI groups with higher intensity in high THI group.
However, a reverse pattern was found for L, count in
abomasi. Both FECs and abomasal worm count showed
a positive relation with THI while a reverse pattern was
exhibited for L, counts. A significantly negative
correlation between FECs and L, counts during January
to June further supports the occurrence of hypobiosis in
H. contortus.

In flocks at ICAR-CSWRI, the overall mean ED,, values
varied from 0.069+0.011 pg TBZ/ml (2018) to
0.086+0.011 pg TBZ/ml (2020) suggested susceptibility
of H. contortus to BZ anthelmintics. The study indicates
the possibility of reversion to BZ susceptibility in H.
contortus population in farm area with community
dilution and refugia based worm management
strategies. The progressive increase in ED,, values in
last three years could be due to inclusion of animals from
field flocks. Though, the purchased animals were tested
for anthelmintic resistance and treated with closantel in
quarantine, it might be possible that these purchased
animals might harbor other than H. contortus which were
resistantto BZs and not eliminated by closantel drench.

Observations on anthelmintic dose — parasite density
response in sheep showed that efficacy of closantel
against H. contortus is not affected by density of
parasites in sheep, however a positive increase in
efficacy was noticed with an increase in FEC level
(94.78% FECR with <1000 epg to 98.89% FECR with
>5000 epg).

In-vitro effect of temperature at fixed relative humidity
(55-60%) on egg hatching and recovery of third stage
larvae of H. contortus exhibited that on egg hatch assay,
at 24 hr post incubation, hatching of H. contortus eggs
was significantly influenced by temperature with
minimum (0.20%) at 10°C followed by around 5.00% at
15-20°C and 40°C and maximum (93.08%) at 25°C. At
48 hr post incubation, maximum hatching (95.35%) was
at 25°C. At 72 to 120 hr post incubation, maximum
hatching (>95%) was observed with temperature
varying between 15 to 25°C. On coproculture at 10 and
40°C, the larval (L,) recovery was almost nil up to 12
days post incubation. On day 3 post incubation, it was
around 25% at temperature between 30-35°C.
However, on day 6 post incubation around 80% larval
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recovery was at temperature ranging from 25 to 35°C.
Like-wise at 25 to 35°C, the larval recovery was >90%
onday 9 and 12 postincubation.

Aqueous, methanol, ethanol, acetone and hydro-
alcohol extracts of Acacia concinna (shikakai) pods and

Balanites aegyptiaca (hingota) leaves, immature and
mature fruits were subjected to in vitro efficacy against
H. contortus egg hatch (EHA) and larval mortality assay
(LMA). The observed activities of different extracts are
summarized below:

In-vitro effect of different plant extracts on eggs and larvae of H. contortus

Plant Extract Embryonicidal
A.concinna Aqueous, Poor to mild
pods Methanol
Ethanol, Moderate
Acetone,
Hydro-alcohol
B. aegyptiaca Aqueous, Poor
leaves Ethanol,
Hydro-alcohol
Methanol, Moderate
Acetone
B. aegyptiaca Aqueous, Poor to mild
immature Acetone
fruits Methanol, Excellent
Ethanol,
Hydro-alcohol
B. aegyptiaca Aqueous, Poor
mature fruits Methanol
Acetone, Excellent
Ethanol,

Hydro-alcohol

Ovicidal

Excellent

Excellent

Excellent

Excellent

Larvicidal Inference

Excellent Highest embryonicidal,
ovicidal and larvicidal

activities by acetone,

Excellent Highest ovicidal and larvicidal
activities by aqueous and

ethanol extracts

Excellent Highest embryonicidal and
ovicidal activities by methanol
extract. Highest larvicidal
activity by acetone and hydro

alcohol extracts

Excellent Highest embryonicidal and
ovicidal activities by acetone
extract. Highest larvicidal
activity by aqueous and

acetone extracts

On EHA, > 95% inhibition of egg embryonation was
observed with AgNPs of ethanolic extract from B.
aegypticaimmature fruit at minimum concentration of 2.50
mg/ml as compared to 10.00 mg/ml of normal ethanolic
extract. On LMA, AgNPs of ethanolic extract from B.
aegyptica immature fruit showed similar magnitude of
larvicidal activity as observed with normal ethanolic
extract, however, the excellent larvicidal activity (>99%)
was observed even at lowest concentration (0.01 mg/ml)
of silver-mediated nanoparticles of B. aegypticaimmature
fruit hydroalcoholic extract as compared to 0.15 mg/ml of
normal hydroalcoholic extract.

In vivo trial with crude ethanolic extract of B. aegyptiaca
immature fruit exhibited a non-significant variation in
FECs in extract treated sheep, however on majority of
days numerically mean intensity of infection remained
low in extract treated group as compared to control
group. A non-significant variation was observed for

weekly haemoglobin, packed cell volume and body
weights in all the groups.

On Gas chromatography coupled to a mass
spectrophotometer detector (GC-MS) analysis, the
chromatogram of the methanolic extract of A. concinna
pod revealed the presence of 9 phyto-compounds with
maximum proportion of area under curve by 1,2,3-
Cyclopentanetriol (78.42%) followed by 11.46% of 3-
Heptenoic acid, methyl ester. The ethanolic extract of B.
aegyptiaca immature fruits showed the presence of 7
phyo-compounds with maximum proportion of area
under curve by 4-O-Methylmannose (83.14%) followed
by 9.52% of Propane, 1,1-diethoxy-2-methyl-. The
hydroalcoholic extract of B. aegyptiaca mature fruits
showed the presence of 5 phyo-compounds with
maximum proportion of area under curve by 4-O-
Methylmannose (93.10%).
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Inhibition of egg hatching
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> Neonatal mortality in farm animals

All India Network Programme

S.R. Sharma, CP Swarnkar and GG Sonawane

Neonatal mortality in lambs: In the year 2020-21, at
organized farms of Rajasthan, the overall annual
neonatal mortality was 3.96% (5.51% - CSWRI, 0.93% -
ARC). Among major breeds, it ranged from nil in Marwari
(arid region) to 12.50% in Avikalin (semi-arid region).
Overall, the maximum mortality rate of 1.47% was in
delayed stage (2-3 day old) followed by immediate stage
(0-1 day old) of hebdomadal phase. The overall
contribution of mortality during hebdomadal and post-
hebdomadal phase to neonatal mortality was 78.67%
(82.61% - CSWRI; 33.33% ARC) and 21.23% (17.39% -
CSWRI; 66.67% ARC), respectively with an inverse
pattern among the agro-climatic regions.

Factor-wise % contribution to neonatal mortality: An
inverse trend in phase-wise neonatal mortality among
the farms was observed with higher contribution during
hebdomadal phase in semi-arid region and during post-
hebdomadal phase in arid region. During hebdomadal
phase, higher contribution to mortality was due to female
lambs as compared to male in post-hebdomadal phase
of neonatal life at CSWRI, Avikanagar. Birth weight-wise
analysis exhibited higher contribution of lambs with low
(<3.00 kg) birth weight during hebdomadal phase.
Higher contribution to neonatal mortality was observed
in delayed and late stages of hebdomadal phase due to
lambs having <0.100 lamb: dam weight ratio. Overall, an
inverse relation was observed between neonatal
mortality during hebdomadal phase and body weight of
dam at lambing. As per dam's age at lambing, higher
contribution to neonatal mortality during both the phases
of neonatal life was by lambs born to either younger (<2
yrofage)orolder (>6 yr of age) ewes. Seasonal analysis
exhibited that contribution to mortality during
hebdomadal phase was maximum (91.67%) during April
- July followed by 88.46% during December - March and
74.19% during August-November.

Causes of neonatal mortality in lambs: Irrespective of
breeds / genotypes at CSWRI Avikanagar, enteritis and
neonatal inanition accounted for maximum (18.67%
each) of neonatal mortality followed by septicaemia /

toxaemia and pneumonia (13.33% each), hepatitis
(12.00%) and shock (8.00%). Phase-wise predominant
causes of neonatal mortality were enteritis, neonatal
inanition, septicaemia/ toxaemia and hepatitis during
hebdomadal phase as contrast to pneumonia, enteritis
and neonatal inanition during post-hebdomadal phase.
Further, stage specific profile revealed that major
causes of neonatal mortality were neonatal inanition,
septicaemia/ toxaemia and enteritis in 0-1 day old
lambs; enteritis and hepatitis in 2-3 days old lambs;
enteritis, septicaemia/ toxaemia and neonatal inanition
in 4-7 days old lambs; and pneumonia, enteritis and
neonatal inanition in 8-28 days old lambs. At ARC,
Bikaner the entities responsible for neonatal mortality
were pneumonia and congenital deformity (33.33%
each).

Interaction between wind chill index (WCI) and neonatal
mortality in lambs: From Dec, 2020 to Feb, 2021, at
CSWRI, Avikanagar daily WCI pattern exhibited lower
proportion (37.78%) of extreme chill days (WCI >400.1
Kcal/m’/h) as compared to 2019-20 (56.04%) and earlier
years. However, there was significant increase in
proportion of days (32.22%) with low WCI (300.1-350.0
Kcal/m’/h) as compared to earlier years. The distribution
of mortality according to daily WCl revealed thatin 2020-
21, overall proportion of neonatal death ranged from
4.17% (WCI <300 Kcal/m?/h) to 54.17% (WCI >400.1
Kcal/m?/h). Over the period from 1991-2021, the daily
rate of neonatal mortality ranged from 0.30 lambs/day
(WCI <300.0 Kcal/m?/h) to 0.49 lambs/day (WCI >400.1
Kcal/m?/h).

Isolation of organismes: Isolated Staphylococcus spp., E.
coli and Enterobacter spp. from lungs, heart, stomach
and intestinal samples (65) collected during necropsy.

Antimicrobial resistance profile: The isolates of
Staphylococcus spp. (24), E. coli (16) and Enterobacter
spp. (7) obtained from lambs were subjected to
antimicrobial susceptibility test. The Staphylococcus
spp. showed more than 50% resistance to methicillin
(83.33%), penicillin-G (79.16%), ceftazidime (75.00%),
cefixime (70.83%), cloxacillin (66.66%), enrofloxacin
(62.50%), cefepime (54.16%) and streptomycin
(50.00%). The Staphylococciisolates were found highly
sensitive (70-95%) to amoxycillin, amoxiclav,
chloramphenicol, doxycycline, gentamicin, norfloxacin
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and moderately sensitive (50-65%) to ampicillin,

bacitracin, kanamycin, ofloxacin and tetracycline.
The E. coli showed more than 50% resistance to

cloxacillin / penicillin-G (87.50%), amoxicillin/
erythromycin / bacitracin (81.25%), ampicillin (75.00%),
vancomycin (62.50%), amikacin / cefixime/ tetracycline
(56.25%) and ciprofloxacin / chlortetracycline /
enrofloxacin / ofloxacin / polymixin-B (50.00%). The E.
coli found highly sensitive to gentamicin (100%),
chloramphenicol (93.75%) and nitrofurantoin (75%).

The Enterobacter spp. revealed 100% resistance for
methicillin, bacitracin and penicillin-G followed by
ampicillin / erythromycin / vancomycin (85.71%) and
amoxicillin / cloxacillin / novobiocin (71.42%). The
Enterobacter spp. found 100% sensitive to amoxyclav,
chloramphenicol, doxycycline, gentamicin, norfloxacin
and tetracycline and sensitive to nitrofurantoin /
ofloxacin (85.71%) and cefixime / cefriaxone (57.14%).

> Network Project on Veterinary Microbe

GG Sonawane

On the basis of cultural, biochemical characteristics and
sequencing results, a total of 30 bacterial isolates such
as Staphylococcus simulans (3), S. hominis (1),
Corynebacterium sp. (3), C. freneyi (2), Enterococcus
faecium (2), Escherichia coli (8), Bacillus thuringiensis
(2), B. odyssey (1), B. paramycoides (3) Bacillus sp. (1),
Acinetobacter baumannii (2), Streptococcus lutetiensis
(1), Comamonas kerstersii (1) and Klebsiella
pneumonie (1) have been identified from diarrhea,
septicemia, pneumonic cases of sheep and mastitis
affected milk from buffaloes.

On antibiotic susceptibility test, isolates of
Staphylococcus sp. and Acenetobacter sp. from 15
mastitic cattle and buffalo showed more than 50%

resistance to ceftazidime (83.30%), penicillin-G
(75.00%), erythromycin (66.60%), methicillin (58.30%)
and cefrixone / cloxacilin / nitrofurantoin (50%). The
organisms were found susceptible to chloramphenicol,
chlortetracyclin, ciprofloxacin, doxycyclin, streptomycin
and vancomycin.

Final deposit forms for 29 bacterial isolates were
submitted and received VTCC accession numbers for
28 bacterial species. Another 17 bacterial isolates
confirmed by various tests and sequencing blast
analysis were S. simulans, E. faecium, B.
paramycoides, Corynebacterium sp., E. coli, B.
thuringiensis, B. odyssey, S. lutetiensis, C. freneyi, C.
kerstersii, K. pneumonia, A. baumannii, S. hominis, S.
aureus, S. sciuri, S. agnetisand B. cereus were
submitted to VTCC, Hisar for accession numbers.

Indian Network of Fisheries and Animal
Antimicrobial Resistance (INFAAR)

GG Sonawane

Emergence of multi-drug resistant (MDR) bacteria has
become a major concern for human population. A total
of 63 samples (milk from cattle and buffalo-32, rectal
swabs from sheep and goats-16 and cloacal swabs
from poultry-15) were collected and isolated E. coli (9)
and S. aureus (6). The antimicrobial resistance profile
showed that E. coli isolated from goats were 100%
resistant to ampicillin and 50% resistant to
tetracycline, enrofloxacin and ceftazidime. E. coli from
sheep showed 100% resistance to tetracycline, 66.6%
resistance to amikacin and 33.3% resistance to
ampicillin, enrofloxacin and trimethoprim+
sulfamethaxazol. The antimicrobial resistance profile
of S. aureusshowed 60% resistance to penicillin and
20% resistance to enrofloxacin, tetracycline and
oxacillin.
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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, PK Mallick and
ShilpiKerketta (From 29.09.2020)

The mean litter size atbirthwas 5.4,5.5,5.9,5.8,5.5and
3.7 in SC, GG, WG, NZW, BB and Dutch breed,
respectively. The mean litter weight at birth was

maximum (406.2 g) in GG and minimum in Dutch (227.2
g). The mean kit weight varied from 55.4 g (NZW)to 77.3
g (GG). The mean litter size atweaningwas 5.3,5.5, 5.9,
5.7, 5.4 and 3.7 in SC, GG, WG, NZW, BB and Dutch
breed, respectively. The mean weaning weight varied
from 431.5 g (NZW) to 496.2 g (GG). Mean body weight
at 84 day of age ranged from 1476 g (Dutch) to 2057 g
(BB). The average daily gain from weaning to 84 days of
age was 23.2, 26.2, 18.3, 25.7, 26.6 and 28.3 g in SC,
GG, Dutch, NZW, WG and BB breed, respectively. A
total of 521 rabbits were sold during the year.

Doe with 11 kits reared successfully and weaned 7.30 kg from single mother

Effect of feeding different roughages on production
performance, nutrient utilization, carcass traits and
composition of broiler rabbits: SC weaner rabbits
(100) were equally divided into five groups. Rabbit in
control group (T,) were fed concentrate pellet and
cowpea hay whereas in test groups complete feed
pellets consisted of maize- 20, rice polish- 5, molasses-
3.5, mineral mixture-1 and salt- 0.5 part and 70 parts of
moringa leaves (T,), mulberry leaves (T,), cowpea hay
(T,) and stylosanthes hay (T,) were fed. Weaners were
fed these pellets ad libitum. Daily DMI was significantly

higher in T,, followed by T,. Among forage based diet,
significantly higher body weight was recorded with
moringa leaves (T,) and lower values with stylosanthes
hay (T,). Carcass composition revealed significantly
higher levels of PUFA, omega-6, omega-3 fatty acid and
desirable fatty acids in LD muscle of rabbits fed tree
leaves.

Effect of feeding moringa based feed pellets on
growth performance and carcass traits of weaner
rabbits: Forty weaner rabbits (28 days of age) were
equally divided into two groups. Two types of feed
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pellets were made by mixing of maize- 25, rice polish-
5, molasses- 3.5, mineral mixture- 1, salt- 0.5 and 70
parts of moringa leaves in T, and molasses- 2.0,
mineral mixture- 0.5, salt- 0.5 and 97 parts of moringa
leaves in T,. These pellets were fed ad libitum to
weaners and their daily feed intake and weekly body
weights were recorded. Nutrient utilization was
studied and at the end of the experiment rabbits were
slaughtered to study the carcass traits and
composition. Average daily weight gain was 25.4 g in
T, and 17.9 g in T, group. Dry matter intake and
nutrient utilization was reduced with complete moringa
pellets (T,). Fatty acid profile of LD muscle revealed
desirable results with reduced proportion of C,, and C,
and saturated fatty acids; increased proportion of
PUFA, omega-6, omega-3 and desirable fatty acids
(DFA) whereas atherogenic and thrombogenic index
values were lowered in moringa fed groups compared
to conventional fed rabbits.

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 and G Murali

The mean litter size and litter weight at birth were 7.40
and 0.38 kg in WG and 5.60 and 0.28 kg in SC,
respectively. At weaning, the litter size and litter
weightwere 6.82 and 6.25 kg in WG and 5.25 and 4.91

kg in SC, respectively. The kindling was 83.19 and
67.61% in WG and SC, respectively. The mean weights
at 6 and 12 weeks of age were 0.91 and 1.98 kg in WG
and 0.96 and 2.00 kg in SC, respectively. The overall
survivability including kit was 92.32%. A total of 1386
rabbits were sold for breeding to 63 clients belonging to
Tamil Nadu and Kerala.

Genetic improvement of German

Angora rabbit for wool production
under Sub-temperate climatic region

Institute project: NTRS/03/02/18-21
Abdul Rahim and OH Chaturvedi

The German Angora (GA) rabbits born during 2020 at
the NTRS, Garsa, attained overall body weight of
545.46, 696.78, 858.63, 1095.03, 1279.26, 1441.72,
1676.28, 1779.61, 1936.24 and 2053.80 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 4.94, 4.39 and 250.15 g,
respectively. The average doe weight at service and
kindling was 3.01 and 2.90 kg, respectively. The
average fibre yield of GA rabbits born during 2020 was
13.45, 49.47, 83.42,109.81 and 114.12 g at I, Il, Ill, IV
andV clip, respectively. The staple length, fibre diameter
and guard hairs in |l clip of the German Angora rabbits
born during 2020 was 6.32cm, 13.23 p and 0.16%,
respectively. A total of 24 GA rabbit were sold to the
farmers of Himachal Pradesh.

German Angora rabbit at NTRS, Garsa
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POST-HARVEST TECHNOLOGY FOR

SHEEP, GOAT AND RABBIT PRODUCE

Textile engineering interventions for
effective use of coarse wool and

development of eco-friendly woollen
products

Institute project: TMTC/01/01/17-20

N Shanmugam, DB Shakyawar (up to 26.09.2020), Ajay
Kumarand Vinod Kadam

Quilt from coarse wool: Carding machine output
padding web's areal density was optimized in the range
of 250 to 450 gsm depending up on the end use
requirements. Card web collected from mechanical
device was cut open and fed into needle punching
nonwoven machine. In the needle punching machine,
needle density and needle depth of penetration was
optimized to get sheet of size varying from 7 to 12 mm
thickness. Fine thread count cotton woven sheet was
used to cover the nonwoven sheet on both the sides and
the cloth cover was stitched with geometrical patterns to
avoid movement sheet within the fabric. Prepared quilt
comforter was subjectively assessed for aesthetics,
softness, smoothness, warmth and breathability and
found to have mean values of 3.5 to 4.5 (0-5 scale).
Thermal insulation and warm/cool feeling assessed
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were in the range of 0.234 to 0.300 m°’K/W and 0.13 to
0.16 W/cm’, respectively.

Coarse wool core braided rope for floor mat: A study
was conducted to know the effect of changing core
content and sheath content on the properties of braided
rope mat. Braided rope was produced using 16 spindle
maypole braiding machine. Full factorial design (2x4x3)
was used for the preparation of samples with fibre type
(2 Nos) x core linear density (4 types) and no. of sheath
yarns (3 types). Twenty four samples of each 20 m
length was produced at the braiding machine.

iy o i s
Braided rope (Wool and polyester)

Composites from coarse wool: Coarse wool reinforced
composites were developed from coarse Malpura/ Magra
wool blend fabric using hand-layup technique. The areal
density, thickness, yarn count and fabric cover factor of
fabric were 485 g/m’ 2.50 mm, 3 Nm and 22.42,
respectively. The fabric was modified to improve interfacial
adhesion with the resin. These fabrics were used as
reinforcement embedded with the epoxy resin matrix with
40:60 v/v proportions. In hand- layup technique, 25 kg
weight was found optimum over the composite size of 20 x
20 cm. The curing time of 24 h showed highest tensile
strength compared to 36 h and 48 h. The composite did
show mechanical strength of >30 MPa.

Development of wool-cotton blended blankets: An
attempt was made to improve feel and look of woolen
blankets by blending with different proportions of cotton.
Cotton was blended (5-30% level) with wool (Bharat
Merino and Chokla) and prepared seven types of

ICAR-Central Sheep & Wool Research Institute 129



Annual Report 2020

blankets. The plain wool fibre yarn found to possess
higher elongation (5.6 to 6.9%) than that of wool/cotton
blended yarns. Thickness of woollen fabric was highest
and significantly different from other wool cotton
blended fabrics. Weft way bending length was less (16
to 24%) than warp way bending length. Plain wool
fabrics have high extension with a difference of 4.5 mm
and 5.4 mm in warp and weft way, respectively as
compared to wool cotton blended fabrics. Thermal
resistance of blended fabric was found to drop with the
increase in cotton percentage in the blend. An increase
in proportion of cotton has resulted in more cool feeling
to touch. Maximum smoothness was observed for the
cotton: wool blend ratio of 30:70.
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TR —@=—qmax
.___N' [ 008
2010 A
NE - 0.06 x
£ ©
¥4 £
e L 004 T
& 0.05 -
- 0.02
0.00 . . . . . . 0.00
0:100 5:95 10:90 15:85 20:80 25:75 30:70

Effect of blend ratio (cotton/wool) on thermal resistance and g max
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This study has demonstrated that up to 30% cotton can
be blended with medium and fine wool in preparation of
woollen blanket using woollen spinning system

Green chemistry approaches for the
dyeing and functional finishing of
woolens

Institute project: TMTC/01/02/19-20
Vinod Kadam and DB Shakyawar (up to 26.09.2020)

Shrink-proofing of wool using biopolymers: An
effective and eco-friendly biopolymer treatment was
developed to improve the shrink resistance of wool fabric.
The wool fabrics were treated with gum arabic, chitosan
and wheat starch biopolymers using a simple pad-dry-
cure method. FE-SEM images confirmed a film-like
polymeric coating on cuticle scales of biopolymer treated
wool fiber surface. FTIR test confirmed the presence of
biopolymers on the wool fabric. Friction properties
changed substantially after the biopolymer treatment.

Drying-60°C;
Curing- 145°C 10 min

Washmg

Treated

Schematic illustration of the enzyme-biopolymer treatment on wool fabric

Chitosan biopolymer modified the tensile and bending
properties of wool. Whereas, no significant changes in
tensile and bending properties were observed in the
case of gum arabic and wheat starch coating. The wheat
starch coating also showed comparable yellowness and
whiteness index with the untreated fabric. The color
strength also improved after the biopolymer treatment.
The area shrinkage of wool fabric was improved
significantly because of biopolymer treatment which

covers the scales of cuticle layer and due to that scales
did not migrate at other places, during washing.

Among all the biopolymers, wheat starch at 0.5%
concentration was found most effective for obtaining
least area shrinkage (3.58%) compared to 11% with the
untreated fabric. Biopolymer coating using wheat starch
and gum arabic is a novel approach to achieve
sustainable shrink resistance fabric without deteriorating
intrinsic and unique properties of the wool fabric.
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14 1 11.00 Merino wool, Australian Merino wool, Pashmina wool)
12 M One relaxation cycle and Polyester are given below:
g 10 - m Three felting cycles Average physical properties of fibre and polyester
Q
(=]
% 8 1 Properties Bharat Aus. Angora Pashmina Polyester
= i Merino Merino rabbit
: 3.99* . 3.58* hair
©® 44 316
< " Fibre 24.6 22.5 13.7 15.3 15
2 A 1.45" 3 diameter
0.55* (um)
m
0 = T T T u
Untreated Gum arabic  Chitosan Wheat starch Staple 76 >710  ~47 ~4.0 >1.0
. . . length (cm)
Effect of biopolymer treatment on shrinkage on fabric
Hetero (%) 0.0 - 6.0 0.0 -
Engineering of high value textiles from Hairy (%) 0.0 - 65.0 1.0 -
the blends of wool, Camel, Pashmina Medullation 0.0 B} 71.0 10 _
and Angora rabbit hair (%)
; . . Bundle 10.8 - 13.4 11.2 -
Inter-institutional project: CRP-CSWRI-01/20-23 strength

N Shanmugam, Ajay Kumar, Vinod Kadam and DB Shakyawar (gftex)
(up t0 26.09.2020)

Using semi worsted spinning machinery, six types of yarns
Assessment of fibre properties: The physical were prepared and their unevenness, imperfections and
properties of four fibre types (Angora rabbit hair, Bharat hairiness of different yarn are given below:

Yarn unevenness and imperfections

AM 100% Poly 100% Poly:AM 70:30 Poly:AR 70/30 BM 100% BM:AR 70/30

Yarn count (Nm) 2/56 2/56 2/64 2/64 2/40 2/48
Unevenness 13.5 20.7 21.8 18.4 13.8 15.1
Thin places (-50%) 83.8 120.9 324.8 36.9 34.4 120.7
Thick places (+50%) 97.8 143 1058 299 37.2 246
Neps (+200%) 115 239 1190 519 41.6 342
Total imperfections 297 504 2573 856 113 710
Hairiness Index 8.7 71 9.1 71 10.3 10.2
Yarn strength 2.7 8.1 6.1 4.7 3.6 25
Development of knitwear: Four types of knitted Average physical properties of fibre and polyester
fabrics were prepared from 100% Australian Merino AM Poly Poly:AM  Poly:AR
wool yarn, 100% polyester yarn, polyester/Merino 100% 100% 70:30 70/30
wool yarn and polyester/ Angora wool yarn in fully Yarncount(Nm) 2/56  2/56 2/64 2/64
automated flat knitting machine. T-shirts were Fabric structure Single jersey
prepared out of these yarns. The constructional Coursesfinch 23 23 22 22
particulars of the knitted fabric are given below: Walesfinch 10 15 14 10
GSM 592 447 292 335
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Merino Wool

100% Polyester

100%

Polyester 70% Polyester 70%
& b &

Wool 30% Angora 30%

Wool and polyester blended knitwear

Shearing of camel hair: Training on machine shearing
of camel was organised at NRC on camel, Bikaner
during 18-22 August, 2020. Total 52 camel calf
belonging to Bikaneri, Jaisalmeri, Kachchhi and Mewari
breed were sheared. The average GFY was 416.5,
178.9,148.9 and 142.9 g in Bikaneri, Jaisalmeri, Mewari
and Kachchhi camel calf, respectively.

Assessment of camel hair properties: Camel hairs
are an admixture of medium fine and highly
medullated coarse fibres. In order to improve the
quality, hair from both calf and adult camel was
processed with mechanical dehairing technique for
one passage. The improvement of quality
parameters is given below:

Average fibre properties of hair from calf and adult camel

Fibre diameter (um) Medullation (%)

Hetro Hairy Total
Before After Before After Before After Before After
dehairing dehairing dehairing dehairing dehairing dehairing dehairing dehairing
Bikaneri calf 26.20 25.49 13.00 13.70 49.33 46.50 62.33 60.30
Jaisalmeri calf 32.60 26.63 8.33 14.60 73.33 51.20 81.66 65.80
Kachchhi calf 35.50 25.58 10.00 13.10 72.33 53.60 82.33 66.70
Mewari calf 27.10 25.05 8.00 9.60 68.33 58.10 76.33 67.70
Adult camel 38.85 34.67 13.33 15.00 46.67 36.60 60.00 51.60
The fibre quality characteristics of camel calf from Development of coarse wool based
different breeds were found to be in the range of 27.1-
35.6 pym and 62-82% for fibre diameter and
CWDB project

medullation, respectively. The fibre characteristics of
Bikaneri camel calf were exceptionally better than
other breeds. A single passage to dehairing machine
for hair from Jaisalmeri, Kachchhi and Mewari camel
calf showed an improvement of 8-29% in fibre
diameter and 12-19% in medullation. This quality

Vinod Kadam, DB Shakyawar (up to 26.09.2020) and Ajay Kumar

Coarse wool characterization and composite
preparation: The properties of Malpura, Karnataka Deccani
and Maharashtra Deccaniwool fibres are given below:

) . . Characteristics Malpura Deccani Deccani

improvement process, thus increases the proportion Rajasthan Karnataka Maharashtra

of fine fibres which will help to improve the spinnability Fibre diameter (um) 42.59 46.21 40.70

of camel calf wool and make it suitable for Staplelength (cm)  3.95 5.61 4.34

development of hi-value textiles from its blending with Moisture content (%) 13.25 14.37 14.87

fine wool. Moisture regain (%) 15.28 16.81 17.47
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All these coarse fibres have hollow medullated (black 40 -
portion) leading to higher fibre diameter. Differenttype of 34.42
composite samples were prepared with resin to fabric < 39 28.86 2512
ratio (60/40) by hand lay-up technique. £ ] i
g
& 20 ]
®
2 J
® 10
c
K
0
A B c
. ) 60 56.5
Malpura coarse wool fabric Malpura coarse wool _ : 55.5
nonwoven fabric 3
= 50 - 47.25
5
§ 40 4
k7]
Q
% 30 -
f=
K3
20
A B c
Bharat Merino: Marwari Maharashtra coarse wool
50:50 Coarse wool fabric nonwoven fabric _ 20 1
o
a
Mechanical characterization of composites: The Tg’ 15 1
mechanical properties of composites were measured on S
universal testing machine (Instron 5965) with ASTM .§ 10 4
D638. Maharashtra Deccani wool composite showed g
highest tensile strength (34 MPa) while Malpura wool g 51
composite registered least tensile strength (25 MPa) and S
attributed to the differences in the areal density of various 0
non-wovens. The flexural property of composites was
measured on universal testing machine (Instron 5965)
with ASTM D790 and obtained similar trend. A good 0.9 -
adhesion was found between Maharashtra non-woven
and epoxy resin which is responsible for less void present 0.8 0.771 0.749
in the material, eventually resulting in high strength. o :
X 0.7
Sound insulation properties: These were measured using =
in-house designed setup. Maharashtra Deccani wool 0.6
composite material showed higher noise reduction coefficient
(0.874) as compare to Karnataka Deccani (0.771) and 0.5

Malpura (0.749) composite material. The sound insulation
properties were found dependent on thickness and areal
density of the base material. Maharashtra Deccani non- Mechanical and sound transmission properties of (A)

woven had high areal density (415 g/m’) as compared to Maharashtra Deccani wool (B) Karnataka Deccani wool
Karnataka Deccani (374 g/m?)and Malpura (364 g/m?’). (C) Rajasthan Malpura wool

Composite materlal
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Carcass evaluation, development and

quality evaluation of value added sheep,
goat and rabbit produce

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

Arvind Soni, A. Sahoo, R.S. Bhatt, Srobana Sarkar and Arpita
Mohpatra

Effect of feeding regimes on carcass characteristics
and product qualities of sheep: Malpura male lambs (3
month of age) were divided into three groups. Lambs in G1,
G2 and G3 were offered complete feed blocks containing
moringa, mulberry leaves and stylosanthus, respectively for
6 month of age. Representative animals from each group
were slaughtered to assess the carcass and meat quality
traits. The pre-slaughter measurements for body length,
heart girth and paunch girth were comparable among the
groups. The mean pre-slaughter weights were 32.6, 30.84
and 27.88 kg in G1, 2 and 3, respectively. Dressing yields
were comparable among the groups and varied from 56.29
to 57.76%. The lean (56.65 - 59.09%), fat (14.35 - 15.09%)
and bone yield (23.75 - 25.39%) were also similar among
the groups. Significantly lower TBARS value (1.39 ppm
malonaldehyde)was observedin G2.

The meat was processed into nuggets. During storage of
mutton nuggets at refrigeration, TBARS value was
significantly higher in G3 as compared to G1 and G2,
suggesting better efficiency for reducing fat oxidation in
nuggets by moringa and mulberry leaves. Similar results
were obtained for total plate count. The redness value of the
nuggets was significantly higher in G2 and decreased with
progression of storage period. The sensory scores of
nuggets ranged from very good to excellent. The findings of
the study indicated that, inclusion complete feed blocks of
moringa, mulberry and stylosanthus in the diet of
Malpura lambs gives desirable carcass lean, and fat
content.

Effect of feeding total mixed rations on carcass
characteristics, meat and product quality of lambs:
Malpura male lambs (3 month of age) were divided into
three groups. Lambs in G1, G2 and G3 were offered total
mixed ration containing moringa leaves, stylosanthus and
lucerne, respectively for 5 month of age. Representative
animals from each group were slaughtered to assess the
carcass and meat quality traits.

The pre-slaughter measurements for body length, heart
girth and paunch girth were comparable among the
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TBARS values of mutton nuggets during refrigerated
storage period
groups. The mean pre-slaughter weights were 19.00,
17.39and 20.00 kg in G1, G2 and G3, respectively.

Dressing yields were comparable among the groups and
varied from 55.13 to 56.62%. On pre-slaughter weight
basis, yield of edible offals and primal cut-up parts were
comparable. The lean percentage varied significantly
from 53.57 in G2 to 58.36 in G3. The average
subcutaneous, intramuscular fat and bone percentage
were comparable among the groups. Significantly lower
TBARS value was observed in G1. The work of shear was
significantly lower (49.34) in G3. The ABTS inhibition
values were 42.41, 44.41 and 51.84% for G1, G2 and G3,
respectively. The DPPH inhibition was significantly higher
in G2. The total meat pigmentin form of hematin and heam
iron was significantly higherin G3.

Meat quality of lambs maintained on different feeding regimes

Parameter Moringa Stylosanthes Lucerne
TMR TMR TMR
TBARS (ppm 0.25 0.33 0.29
malonaldehyde) +0.01° +0.04° +0.01%
Work of shear 55.20 53.78 49.34
(N.Sec) +1.31° +1.94% £1.2°
ABTS 42.41 44.41 51.84
(% inhibition) +0.66° £0.78° +1.17°
DPPH 18.49 25.46 2477
(% inhibition) +3.20° +1.20° +0.98*
Heamatin 177.31 198.79 168.28
(ppm) +1.15° +6.74° +2.50°
Heamiron 15.64 17.53 14.84
(ppm) +0.10° +0.59° +0.22"

Means with different superscripts differ significantly (P<0.05)
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During storage of mutton nuggets at refrigeration,
TBARS value was significantly lower in G1 and higher
and comparable in G2 and G3 indicating fat oxidation
was lower due to moringa TMR. The colour attributes
were comparable among all the groups. The findings
suggested that, inclusion of total mixed ration of
moringa, stylosanthus and lucerne in the diet of Malpura
lambs gives desirable carcass lean and fat content.

Effect of feeding regimes on carcass characteristics,
meat and product qualities of Rabbits: Soviet Chinchilla
rabbits were grouped in six groups. Rabbit in control group
(Gr-E) were fed concentrate pellet and cowpea hay. For test
groups, complete feed pellets were prepared by using
maize-20, rice polish-5, molasses-3.5, mineral mixture-1,
salt-0.5 and 70 parts of moringa leaves (Gr-A), mulberry
leaves (Gr-B), cowpea hay (Gr-C), stylosanthes hay (Gr-D)
and 90 parts of moringa leaves (Gr-F). The rabbits were fed
up to 3 months of age and representative animals were
slaughtered from each group to assess the carcass and
meat quality traits.

The live body length, height, heart, punch girth, carcass
length, width and depth were significantly higher in the
conventional feeding group (Gr-E). The pre-slaughter
live weight was also significantly higher (2644g) in the
Gr-E. Among treatment groups, pre-slaughter live
weight was comparable and varied from 1863 to 2123 g.
However, significantly lower value (1330 g) was
observed in Gr-F. The dressing yield, loin eye area, skin
and offal's weight were significantly maximum in Gr-E
and minimum in Gr-F. The chilling loss was comparable
among the groups. Average lean and fat content was
significantly lower and bone content was significantly
higher in Gr-F while comparable in all other groups. The
pH and colour attributes of the longissimus dorsi muscle
after 24hr of slaughter indicated that pH and redness
values were significantly lower and yellowness, chroma,
hue values were significantly higherin Gr-F.

The deboned meat of all groups was processed in to
nuggets and significantly higher cooking yield was
observed in Gr-C and Gr-D. The emulsion stability was
comparable. The colour and textural attributes of the
nuggets were significantly different among the groups.
The pH and TBARS values of nuggets were increased
with the progression of refrigerated storage period. All the
microbial parameters such as total plate count,
psychrophilic, pseudomonas and yeast and mold count

significantly increased with the progression of refrigerated
storage period and significantly higher values were
observed in Gr-F compared to other groups.

Comparative carcass traits of pre weaning lambs fed
milk replacer or free suckling with different total mixed
ration: Thirty Malpura lambs (15 days old) were divided into
two groups. Lambs of control group (C) were reared on a
conventional feeding system with free suckling, whereas
lambs in the test group (T) were offered liquid milk formula
(LMF) as per the standard protocol daily along with all the
feeding protocol adopted in group C. Representative lambs
were slaughtered at 3 months of age to evaluate the carcass
traits. Live body and carcass measurements were similar
among the groups except for live animal height. Average
pre-slaughter weights were 16.05 and 17.52kginCand T
group, respectively. The dressing percentage on an empty
live weight basis was 54.97 and 54.29 in C and T group,
respectively. The average % chilling loss was significantly
lower in the T group. The average lean, intramuscular fat
and bone yield comparable however, subcutaneous fat was
significantly higher in group T. The muscle pH 45 min 24 h
after slaughter was comparable. TBARS values showed
significantly higher lipid oxidation in group T. The colour
attributes of the longissimus dorsi muscle after 45 min and
24h of slaughter were comparable, while redness and
yellowness values were significantly higher in group C after
24h of slaughter. The cooking yield, emulsion stability and
pH were comparable, while TBARS values showed
significantly higher lipid oxidation in group T. The findings of
the study indicated that carcass traits and dressing
percentage were not affected by feeding regimes on pre
weaning lambs.

Compositional analysis of milk from Sirohi goat and
Patanwadi sheep: The fat, SNF, protein, lactose and
salt contents in goat milk were 4.53, 8.97, 3.27,4.94 and
0.73%, respectively.

Compositional analysis of Sirohi goat milk

Fat (%) 4.53+0.10
SNF (%) 8.97+0.19
Density 29.8+0.55
Protein (%) 3.27+0.07
Lactose (%) 4.94+0.10
Freezing point (°C) -0.59+0.01
Conductivity 6.00+0.10
pH 6.42+0.03
Salt (%) 0.73+0.02
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Sheep milk composition was analyzed from 1* to 13"
week. All the milk constituents differed significantly on

weekly analysis. Fat content increased from 3.73 (1
week) 10 8.67% (13" week).

Compositional analysis (Mean%S.E.) of Patanwadi sheep milk

SNF Density Protein Lactose Freezing Conduc-

(%) (%) (%) (%) point (°C) tivity
1(48) 3.73+0.27" 12.55+0.14°  42.75+0.74°  4.60£0.05”  8.20+1.33"  .0.78+0.01° 5.28+0.09  6.57+0.02* 1.03+0.01°
2(51) 4.43£0.32°"  11.80£0.21%°  40.28+1.42"  4.32+0.08" 6.5£0.11*  -0.78+0.01°" 5.08+0.07  6.48+0.12* 0.97+0.02%
3(38) 4.25+0.44" 11.76£0.20™  39.58+1.23™  5.26+0.95 6.47+0.11*  -0.78+0.01™ 5.1420.10 6.59+0.03° 0.96+0.02™*
4(37) 4.71£0.48""  11.52+0.30" 37.85+1.47° 4.17+0.11°  6.32+0.16” -0.78+0.01°" 5.32+0.20  6.52+0.06® 0.95+0.02"*
5(27) 6.13x0.67°°  10.82+0.45  34.02+2.23*  3.9120.16" 5.99+0.24°  -0.70+0.02* 5.10+0.10 6.29+0.12° 0.91+0.04"
6(38) 5.66+0.40"  11.65+0.24™° 37.34+1.29"° 4.27+0.09°  6.42+0.13* -0.71+0.02" 5.36£0.06  6.53+0.11% 0.96+0.02"*
7 (44) 5.86+0.37*"  11.54+0.30"° 36.77+1.53"° 4.25+0.13°  6.39+0.19®  -0.76+0.01° 5.16x0.06  6.38+0.07* 0.97+0.03™
8(42) 6.08+0.41%" 11.97+0.21°  37.99+1.19™ 4.39+0.08"  6.57+0.12” -0.76%0.01" 5.07+0.08  6.37+0.04% 0.99+0.01%
9(24) 6.49+0.38% 11.44+0.36™ 35.75+1.60°"° 4.15+0.17"  6.33+0.20°  -0.76%0.01° 4.74+0.21 6.45+0.08" 0.92+0.05"
10(20) 7.07£0.72°°  11.40£0.42°° 35.59+1.53*° 4.28+0.10°  6.47+0.14”  -0.76%0.01° 5.12+0.26  6.36+0.04™ 0.96+0.03"
11(19) 7.57+0.54™  11.13x0.36™ 35.03+1.20° 4.19+0.08”  6.29+0.12"  -0.77+0.01° 4.89+0.10  6.45+0.04™ 0.96+0.02"*
12(17) 8.34+0.45” 11.05+0.23"¢  32.33+1.28%  4.06£0.09°  6.12+0.12* -0.75+0.01"° 4.89+0.06  6.44+0.04® 0.94+0.02"
13(13) 8.67+0.51° 10.60+0.18°  29.37+1.35"  3.84+0.07° 5.83+0.09° -0.74+0.01™* 4.98+0.13  6.48+0.05™ 0-89+0-01°

Means bearing different superscripts are significantly different (P<0.05)

Overall Acceptability
Consumer evaluation of mutton nuggets: Consumer
evaluation of mutton nuggets prepared in the section Binding
was performed by different panelists (50) including Texture
trainees, student, farmer etc. The results indicated that Juciness
respondents rated excellent to very good score on 8-
point hedonic scale. Flavour

Apearance & Colour

7.2
Score

Consumer evaluation of mutton nuggets
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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 (20 under TOT
project and 4 under Sansad Adarsh Gram Yojna) for
demonstration and transfer of technologies at the
farmer's door. During the year, a total of 9130 sheep
were covered (Malpura- 4160 and Kheri crosses-4970).

Breeding and genetic improvement: A total of 71
flocks were covered in three clusters (Bhipur, Malpura
and Chawandiya) of TOT area. The overall average
body weight of lambs in field flocks at birth, 3, 6 and 12
month of age were 3.24, 14.83, 25.16 and 31.02 kg,
respectively. The average first six monthly GFY in the
field was 539.0 g/lamb.

Demonstration of reproductive techniques: Atotal of
110 ewes in seven flocks of Balapura and Bachhera
village were synchronized for estrus using intra-vaginal
sponges. Fixed time Al was done in 84 Kheri ewes using
liquid chilled semen of Patanwadi ram twice a day at 12
hour interval. Twenty six Malpura ewes were mated
naturally. The lambing rate with Al was 47.61%. 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 35.70% and 12.07%, respectively.
During the year, a total of 4970, 3045 and 3570 sheep
were vaccinated against ET, PPR and Sheep pox,
respectively. Besides, 13560 anthelmintic doses were
used to manage Gl parasites while 2475 sheep were
given foot bath. Need based health camps (5) were
organized in different villages. In these camps a total of
657 animals (212 sheep and 445 goats) belonging to

Health camp in village
158 farmers were treated for ailments like enteritis,
lameness, abortion, pica, pyrexia and tick infestation.

Participatory agricultural development: A total of
1250 visitors got benefited from the displays of
technology exhibitions (2) at ICAR-NRCSS, Ajmer and
ICAR-NDRI, Karnal. A total of 372 beneficiaries
(agriculture supervisors, farmers and students) from 11
agencies visited the institute and acquired recent
information on various aspects of the sheep, goat and
rabbit production and wool utilization. The other events
organized were trainings (6) on different aspects of
sheep, goat and rabbit rearing (206 participants, 153
men and 53 women), Farmer Field School (85
participants), National Kisan Diwas (70 farmers), Mahila
Kisan Diwas (35 women farmers), World Soil Day (44
farmers) and Pradhan Mantri Kisan Samman Nidhi
Yojana (150 farmers).

Mera Gaon Mera Gaurav: A total of 45 villages were
covered by nine teams of scientists. Farmers (3946)
were benefited through visits (14), interface meetings
(7), trainings (10), demonstrations (16), mobile based
advisory (6), literature support (5) awareness campaign
(6) and input support (5). In addition, 372 farmers were
benefited through inter-institutional linkage with 6
agencies and facilitation for 4 new technologies.
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Participatory agricultural development
for livelihood security and economic

empowerment of farmers in semi-arid
region of Rajasthan

FarmerFIRST

SS Dangi, Raj Kumar (up to 12.08.2020), LR Gurjar, SC
Sharma, RL Meena, PK Mallick, B Lal (up to 13.11.2020), BS
Sahu and RL Bairwa

The technologies were demonstrated to farmers in
adopted villages through community based modules. In
livestock based modules, six Patanwadi rams were
distributed to farmers for mating in their flocks. After
mating, farmers got 85 lambs and sold 45 lambs of
Patanwadi cross and received 16.7% more price. Estrus
synchronization was performed in 61 ewes. Atrtificial
insemination was performed in 300 buffaloes (189
farmers) with semen of elite bull obtained from ICAR-
CIRB, Hisar. Total 96 calves (male-38, female-58) were
born during 2020. Need based PPR vaccination (1200
doses) and therapeutic interventions were also provided
tosheep and goats.

Livestock based activities under Farmer FIRST Programme

In crop based module, introduction of improved variety of
mustard (Giriraj) resulted in 22.5% higher yields over local
control. Sowing area of Kasuri-methi was increased from
15hain 2019 (30 farmers) to 93 ha in 2020 (150 farmers),
replacing mustard area and provided double profit as
compared to mustard. Wheat variety DBW-222 (Karan
Narendra) and Barley variety DWRB-160 (Karan
Maltsona) were provided to 40 and 10 farmers,
respectively to demonstrate the farmers improved high
yielding cultivar of these crops.

In horticulture based module, 700 plants were provided to
19 farmers. Survivability of Karunda, Lemon and
Drumstick was 60, 50 and 80%, respectively. In NRM
based module, 19 vermi-compost units were established
(18 farmers) with productivity/unit/year of 793 kg vermi-
compostand 105 liter of vermiwash.

Awareness was created about recent development in
agriculture and animal husbandry by organizing exposure
visit of farmers to Avikanagar on Foundation Day of
institute (4 Jan 2020, 30 no.), women farmers (27 and 28
Jan 2020, 40 no.) and scientist farmers interaction
meeting (at Chosla on 28 Jul 2020, 30 no.), Farmer field
school and meeting (at Arnia on 3 Nov 2020), farmers
meeting on World Soil Day (at Soda on 7 Dec. 2020, 50
no.)and on Kisan Diwas (15 no.).

Awareness creation activities under Farmer FIRST Programme

138 ICAR-Central Sheep & Wool Research Institute



Annual Report 2020

NETWORK PROJECT

ON SHEEP IMPROVEMENT

Network Project on Sheep Improvement (NWPSI) came
into existence on 01.04.1990, when all the centres of All
India Coordinated Research Project on Sheep Breeding
(AICRP-SB) merged into NWPSI. The mandate of
NWPSI is genetic evaluation and improvement of
indigenous sheep by selective breeding. Different
breeds of sheep are being improved through selection
and inter-se mating primarily for mutton and also for
wool production.

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

Cooperating Units under NWPSI

Farm units

ARC (ICAR-CSWRI), Bikaner Marwari
ICAR-CIRG, Makhdoom Muzaffarnagari
MPKYV, Rahuri Deccani

LRS (SVVU), Palamner Nellore

Field units

PGRIAS (TANUVAS), Kattupakkam Madras Red
ARC (ICAR-CSWRI), Bikaner Magra

Flock strength at farm units (as on 31.12.2020): The
total flock strength of sheep on closing of year 2020 was
524 for Marwari, 555 for Muzaffarnagari, 595 for
Deccani and 532 for Nellore farm unit. The population of
adult male and female is as under:

Breed Adultmale Adult female Overall
Marwari 130 394 524
Muzaffarnagari 120 435 555
Deccani 204 391 595
Nellore 132 400 532
Total 586 1620 2206

Sheep covered by field units (as on 31.12.2020): A
total of 182 sheep breeders having 17615 sheep
including 10646 breedable ewes were covered for
performance recording and improvementin Madras Red
and Magra field units.

Details Madras Red Magra Total
No. of sheep breeders 113 69 182

No. of sheep registered 10496 7119 17615
No. of breedable ewes 6352 4294 10646
No. of animal identification 1095 2530 3625

No. of performance recording 6458 1522 7980

Sale/distribution of superior germplasm: During the
year 2020, a total of 535 males and 192 females sheep
of different breeds were sold for genetic improvement of
farmers' flock.
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Sale / distribution of superior germplasm Performance of sheep breeds: The average body
Breed Male Female Total weights at different stages, lambing rate and annual
Hogget Adult Hogget Adult GFY obtained in farm and field units are as under:
Marwari 32 91 9 10 142
Muzaffarnagari 8 84 8 50 150
Deccani 51 13 20 2 86
Nellore 0 26 0 0 26
Madras Red 0 121 0 0 121
Magra 12 97 20 33 162
Total 103 432 57 95 687

Performance of sheep breeds

Mean body weight (kg) Lambing (%) Annual GFY (g)
3M 6M

Farm units
Marwari 2.98+0.04 15.82+0.17 25.29+0.30 34.22+0.47 86.59 1217.79+25.63
Muzaffarnagari 3.81+0.04 16.30+0.18 25.97+0.25 37.75 80.00 815.00
Deccani 3.24+0.01 14.51£0.15 24.26+0.20 29.36+0.30 85.00 949.35+8.20
Nellore 2.63+0.03 13.41+0.52 21.30£0.22 24.714£0.21 89.62 NA
Field units
Madras Red 2.56+0.02 10.33+0.07 14.44£0.09 19.64+0.16 75.00 NA
Magra 2.94+0.01 14.97£0.05 22.72+0.06 28.07+0.10 78.01 NA

NA- Not available
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MEGA SHEEP SEED PROJECT

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/year/unit.

Development of nucleus flock of improved sheep
genetic resources: Four nucleus flocks of important
indigenous sheep breeds 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 31.12.2020 was as follows:

Unit Male Female Total Breedable ewes
Mandya 137 435 572 319
Mecheri 172 451 623 316
Sonadi 75 210 285 153
Malpura 151 484 635 396

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:

No. of rams Breedable
Distributed/ Sold Total ewes
Redistributed covered
Mandya 52 76 128 2219
Mecheri 31 100 131 2250
Sonadi 71 00 71 1620
Malpura 15 78 93 590
Total 169 254 423 6679

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

Mean body weight (kg) % Lambing Annual
3M 6M (A EH )] GFY (9)
Mandya Farm  2.21+0.01 11.324¢0.06  16.19+0.08  22.39%0.11 96.24 587.65+7.85
Field 2.15+0.01 10.93+0.02  15.75+0.04  21.49+0.05 97.56 512.54+5.72
Mecheri Farm  2.65+0.03 12.00+0.25 15.77+0.53  22.32+0.64 90.50 NA
Field 2.55+0.04 11.37£0.10  14.24+0.17 NA 90.00 NA
Sonadi Farm  2.99+0.06 11.45+0.54  21.37+0.96  27.32+0.30 88.00 904.92+22.28
Field 2.59+0.01 10.92+0.09 16.17+0.14  22.49+0.38 67.28 NA
Malpura Farm  3.17:0.03 16.38+0.18  24.08+0.40  31.73+0.28 82.57 939.02+0.02
Field 3.34+0.01 13.83+0.06  19.16+0.25  33.22+1.21 62.46 402.00£0.00
NA- Not available
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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.




RESEARCH AND TECHNOLOGY

MANAGEMENT

> Research Management

The PME Cell in the institute coordinates and synthesizes
the recommendations of QRT, RAC, IRC and recommend
research priorities of the institute for research in the sheep
sector. PME Cell coordinates and arranges the annual
monitoring of ongoing projects and evaluation of
completed projects through RAC and IRC. It maintains a
database on publications, technologies developed,
consultancies, projects undertaken in the past and on-
going projects and linkages with line departments. This
year RAC meeting was not held due to country-wide
lockdown in lieu of pandemic of COVID-19.

Institute Research Committee (IRC) Meeting

Annual Institute Research Committee (IRC) meeting was
held during 27-29 May, 2020 under the Chairmanship of
Dr Raghvendar Singh, Director (Acting) ICAR-CSWRI,
Avikanagar. Director welcomed all the members of PMC
and participants of IRC and informed that this year due to
pandemic Covid-19 and situation of lock-down, the

pattern of IRC meeting has been changed. In order to
maintain social distancing, individual Division /Section
scientists were invited to attend the respective sessions
as per the schedule. The scientists from all the three
regional stations were invited to join virtually. In his
opening remarks, Director stressed upon the importance
of patents, consultancies and approaches vis-a-vis
technologies for farmers / end users. He suggested
considering the availability of man-power and
infrastructure while formulating the research activities as
per thematic area. He encouraged and urged the young
scientists to come forward in research and developmental
activities of the institute with newer innovative ideas /
concepts within mandate of the institute. 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 or impact
factor journals. The progress of the research projects was
presented by PI of the projects and RPF-I for new projects
were presented and discussed.

IRC meeting at ICAR-CSWRI, Avikanagar
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The Half yearly IRC 2020 meeting was held during 29-30
December 2020 under the Chairmanship of Dr Arun
Kumar, Director, ICAR-CSWRI, Avikanagar. Director
welcomes all the members of PMC and scientists of the
institute. He emphasized for timely submission of reports
and information as and when asked and urged scientists
to complete the targeted activities in time-frame. Further,
he suggested to revisit the committed research activities
and facilities required, so necessary amendments can be
incorporated while revising the SFC (2021-26). Dr C.P.
Swarnkar, Scientist (SG), PME Cell informed the house

about status of RPF-I (2020-25) and RPF-IIl (2017-20).
The actions taken on recommendations of RAC and IRC
were also presented and discussed.

Monitoring and Evaluation of Research
Projects

During the period, 29 institute projects, 12 ICAR funded
projects (AICRP, NWPSI, MSSP, Network) and 5
externally funded projects (DBT, DST, CWDB) were
monitored and evaluated. The list of institute and
externally funded projects is given below:

Ongoing Research Projects at ICAR-CSWRI, Avikanagar

A. Institute projects

Programme 1: Genetic improvement of native sheep for mutton, wool and milk production

1 Genetic evaluation and propagation of prolific Avishaan sheep
2 Geneticimprovement and development of Patanwadi as dairy sheep
3 Genetic improvement of Chokla sheep for carpet wool production
4 Genetic evaluation and improvement of synthetic sheep under sub-temperate climatic condition for fine wool production
5 Performance improvement of Bharat Merino sheep through selective breeding
6 Geneticimprovement of Avikalin sheep through selective breeding
7 Identification of genetic and non-genetic factors responsible for lustrous wool traitin Magra sheep
Programme 2: Enhancing productivity of sheep by nutrition and reproduction
8 Augmenting mutton production and its value addition through rumen manipulation and economic feed formulation
9 Nutritional assessment of multiple foetus bearing Avishaan ewes for complete production cycle
10 Nutritional and immunomodulatory potential of selected herbs of arid climate as feed additives in sheep
11 Innovative interventions forimproving fertility rates of liquid and cryopreserved ram semen
12 Identifying novel physiological and biotechnological interventions to improve reproductive efficiency of ewe
13 Adaptation and mitigation of stress in sheep
14 Indexing climatic stress and development of climate resilient shelter system for commercial sheep farming
15 Evaluation and validation of bioactive potential of sheep milk
16 Induction of cyclicity through melatonin intervention in sheep
17 Identification of suitable peptide mediated OSN targeted nano-delivery system for Brain

18 Managing natural resources and soil health through agronomic approaches for sustainable fodder production for sheep
19 Maximizing nutrient output through bio-fortification of forages for augmenting sheep production
Programme 3: Disease surveillance, health care and disease diagnostic tools
20 Assessment of changing epidemiology and management of economically important sheep and goat diseases
21 Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus
22 Epidemiological investigation of caseous lymphadenitis and brucellosis in small ruminants
Programme 4: Enhancing rabbit productivity for meat and wool
23 Improvement and production performance evaluation of broiler rabbits along with refinement of package of practices for

different climatic conditions

24 Development and validation of advance strategies for augmenting profitable broiler cuniculture in South Indian states
25 Geneticimprovement of German Angora rabbit for wool production under Sub-temperate climatic region
Programme 5: Post-harvesttechnology for sheep, goat and rabbit produce
26 Textile engineering interventions for effective use of coarse wool and development of eco-friendly woollen products
27 Green chemistry approaches for the dyeing and functional finishing of woolens
28 Development and quality evaluation of value added sheep, goat and rabbit produce
Programme 6: Transfer of technology and skill development
29 Improvement in productivity of sheep and rabbit through technological testing, transfer and adoption under field

conditions
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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 geneticimprovement of Magra sheep in field conditions (NWPSI)
Geneticimprovement of Sirohi goats for meat and milk production (AICRP on Goat Improvement)
Veterinary Type Culture-Rumen Microbes (Network Programme)

Estimation of methane emission under different feeding systems and development of mitigation strategies (ICAR
Network / outreach project)

Nutritional and physiological approaches for enhancing reproductive performance in animals (AICRP)
Gastrointestinal Parasitism (All India Network Programme)

Neonatal Mortality in Farm Animals (All India Network Programme)

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)

C. Externally Funded projects

Identification and characterization of peptidic antagonist to the recombinant cysteine synthase protein of Haemonchus
contortus (DST-SERB project)

Enhancing food and water security in arid region through improved understanding of quantity, quality and management
of blue, green and grey water (DST project)

Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated fatty acids in sheep (DST-
SERB project)

Engineering of high value textiles from the blends of wool, Camel, Pashmina and Angora rabbit hair (Inter-institutional
project)

Development of coarse wool based composites (CWDB project)

Memorandum of Understanding (MoU)

Institute has developed MoUs 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. The list of universities and institutions
entered into MoU with the institute is given below:

PRI DOPND TR WN

-
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Name of the Institution/ Organization with whom MoU signed Date of signing
Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan 13.12.2013
Maharashtra Animal and Fishery Sciences University, Nagpur, Maharashtra 21.02.2014
Chhattisgarh Kamdhenu Vishwavidhalaya, Durg, Chattisgarh 03.08.2015
Uttar Pradesh Textile Technology Institute, Kanpur, UP 22.08.2015
Indian Institute of Carpet Technology, Bhadohi, UP 29.09.2015
Banda University of Agriculture and Technology, Banda UP 28.01.2016
San Higginbottom Institute of Agriculture Tech and Sci., Allahabad, UP 16.02.2016
Bihar Animal Sciences University, Patna, Bihar 14.02.2019
GLA, Mathura, UP 16.04.2019
CCS HaryanaAgriculture University, Hissar, Haryana 03.12.2019
Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019
Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan 16.07.2020
Mother Teresa Women'’s University, Attuvampatti, Kodaikanal, Tamil Nadu 19.09.2020
ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 21.11.2020
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Students Undertaking Research Work at the
Institute

During the year a total of 15 students from eight
universities completed their Ph.D. (6), M.V.Sc. (7) and

M. Tech (2) research work. Like-wise, a total of 10
students from three universities are conducting their
Ph.D. (6) and M.V.Sc. (4) research work as detailed
below:

S. N. Name of student Degree University Co-guide Status
1 Sushma Rani Ph.D. CCSHAU, Hisar Dr Vinod Kadam Completed
2 Mamoni P Bohra Ph.D. AAU, Johrat Mr Seiko Jose Completed
3 Reena Roy Ph.D. AAU, Johrat Mr Seiko Jose Completed
4 Haree Charan Meena Ph.D. PTU, Jalandhar Dr DB Shakyawar Completed
5 Ashma Khan Ph.D. The IIS University, Jaipur Dr DB Shakyawar Completed
6 Sadhna Ph.D. Banasthali Vidyapith, Niwai Dr Ajay Kumar Completed
7 Abhishek Devkatte M.V.Sc. COVAS (MAFSU), Udgir Dr Rajiv Kumar Completed
8 Jayesh Vyas M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed
9 Ram Kumar Saran M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed
10 Priyanka Kumari M.V.Sc. RAJUVAS, Bikaner Dr H K Narula Completed
11 Tapendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini Completed
12 Shivendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
13 Sanjeev Singh M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
14 Parikshit Bajpai M.Tech. UPTTI, Kanpur Dr DB Shakyawar Completed
15 Ravi Sonkar M.Tech. UPTTI ,Kanpur Dr Ajay Kumar Completed
16 Ninu Pooniya Ph.D. CCSHAU, Hisar Dr Vinod Kadam Pursuing
17 Yogita Singh Ph.D. MPUTI, Udaipur Dr Vinod Kadam Pursuing
18 Garima Choudhary Ph.D. RAJUVAS, Bikaner Dr HK Narula Pursuing
19 Sarita Kumari Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Pursuing
20 Abhishek Joshi Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
21 Kritika Dhyal Ph.D. RAJUVAS, Bikaner Dr Chandan Prakash Pursuing
22 Upkar Chaudhary M.V.Sc. RAJUVAS, Bikaner Dr CP Swarnkar Pursuing
23 Nikhil Pal Bajia M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
24 Krishna Kumar Sharma  M.V.Sc. RAJUVAS, Bikaner Dr Chandan Prakash Pursuing
25 Shafiullah Stanikzai M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing

Consultancy Services

Institute provided consultancies to entrepreneurs,
farmers, industry people, artisan and government
organizations, research and academic institutions in
areas of sheep production, health and wool, meat and
milk utilization. This year a consultancy service in the
area of wool processing, Amber Charkha and training
was extended to Govt. PG College, Rajouri (J&K) with a
charge of Rs. 1.20 lakh.

Institute Management Committee (IMC) meeting

Institute Management Committee meeting was held on
16" March 2020 at ICAR-CSWRI, Avikanagar under
chairmanship of Dr. Raghvendar Singh, Director (Acting).
He briefed the members about the ongoing research and
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Institute Management Committee

IMC meeting

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 were discussed in the meeting.
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Institute Technology Management Unit
(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.

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

Institute Technology Management Committee

Chairman DrArun Kumar, Director, ICAR-CSWRI, Avikanagar

DrN Shanmugam, I/C, Division of TMTC, ICAR-CSWRI, Avikanagar
Dr SS Misra, Principal Scientist, Division of AGB, ICAR-CSWRI, Avikanagar
DrLR Gurjar, I/ICTOT & SS, ICAR-CSWRI, Avikanagar

Member

Dr PK Mallik, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar
Dr Davendra Kumar, Principal Scientist, PME Cell, ICAR-CSWRI, Avikanagar
One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary

Dr FAKhan, Principal Scientist and Nodal officer, ITMU

S.N.

Application No.

Date of filing

Patent applications filed

Inventors

1 2020111011700 19.03.2021 Woven cotton cloth covered coarse DB Shakyawar, N Shanmugam,
wool needle punched eco friendly quilt Ajay Kumar, VV Kadam, S
comforter for cold weather protection Jose, Arun Kumar and A Sahoo

2 202111010071 10.03.2021 Method of lustre evaluation of textile Ajay Kumar, DB Shakyawar,
fibre Rajiv Kumar, AS Meena, NL

Meena, Ashish Chopra and
Mahendra Uttam

3 202011057021 29.12.2020 A complete feed block (Avi-Batika) and RS. Bhatt and A Sahoo
a method for preparing the same

4 202011049589 13.11.2020 Coarse wool fabric reinforced high VV Kadam, DB Shakyawar, N
strength composite and its preparation Shanmugam, S Jose and Ajay

Kumar

5 201911009676A 13.03. 2019 Liquid milk formula RS Bhatt, A Sahoo and SK
Published on 18.09.2020 Sankhyan

6 2114/DEL/2010 06.09.2010 Low cost, indigenous vaginal sponges SMK Nagqvi, Sajjan Singh and
for estrus control in buffaloes Davendra Kumar

7 2486/DEL/2009 03.12.2009 Fermentation vessel for conducting gas RC Jakhmola, SKS Raghuvansi,
production studies (in vitro): Fabrication, = Narendra Singh and MK Tripathi
protocol and uses

8 2108/DEL/2009 12.10.2009 Method for manufacturing an economic MK Tripathi and SA Karim
fermented animal feed for probiotic
applications

9 240/DEL/2009 06.02.2009 Area specific mineral-mixture pellets AK Shinde, SK Sankhyan and

for augmenting reproduction and
production in sheep

SA Karim

ICAR-Central Sheep & Wool Research Institute
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Patents granted

S. No. Patent No. Title Inventors Date of grant
1 340284 Identification of cashmere (Pashmina) Rajiv Kumar, DB Shakyawar, 07.02.2020
fibre from processed textile PK Pareek, LLL Prince, AS
products by PCR-based techniques Meena, Satish Kumar, ASM
Raja, SA Wani and SA Karim
2 344857 Low cost, indigenous cradle for safe VP Maurya, V Sejian, SMK 24.06.2020
restraining of sheep for pregnancy Naqgvi and SA Karim
diagnosis
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same day in every year thereafter ‘same day in evary yaar tharsafier.

Copyright granted

Registration No. Inventors

1 CF-4449/2019 Cinematographic film on methane estimation by sulfur RS Bhatt
hexachloride tracer technique

2 CF-4501/2019 Cinematographic film on memnaprash RS Bhatt

3 SW-8118/2014 Computer Software Work-FROGIN (Forecasting for CP Swarnkar, Dhirendra
Rajasthan on Ovine Gastrointestinal Nematodiasis) Singh, FA Khan and VK

Singh
4 CF-3786/2014 Cinematograph Film Work- Semen Collection and SMK Naqvi

Artificial Insemination (Al) in Sheep
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Trademarks filed and registered

Application / Registration No. and date Status
1 4910021/ 18.03.2021 Avi-Cookies Filed
2 4794154 ] 24.12.2020 Avi-Cripa Filed
3 4794155 / 24.12.2020 Avi-Rakshak Filed
4 4794156 / 24.12.2020 Avi-sep Filed
5 3513446 / 24.03.2017 Memnaprash Registered
6 3513447/ 24.03.2017 Avikhad Registered
7 3513442 /24.03.2017 Avikaminmix Registered
8 3513445/ 24.03.2017 Avikesil-S Registered

Avikaminmix
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Technology commercialised at Institute level: commercialised at Institute level and Rs 18,90,181.00
During the year, a total of six technologies were were generated as revenue.

Technology Revenue generated (Rs.)
201718 2018-19 2019 2020

Indigenous progesterone impregnated vaginal sponges 57039.00 145231.00 71947.00 76193.00
Superior breeding rams and bucks of sheep and goat 1101380.00 692700.00 1154500.00 923730.00
Area specific mineral mixture 64400.00 11725.00 4200.00 2870.00
Memnaprash 42210.00 3780.00 - 2520.00
Wool products 671842.00 792719.00 356408.00 323631.00
Meat products 67148.00 51222.00 309947.00 561237.00
Total 2001019.00 1697377.00 1897002.00 1890181.00
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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

the 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 from the
institute 12 scientists, 14 technical staff and 1
administrative staff attended training programmes to
improve their skill and capacity building in recent areas of
research and management.

Participant

Webinar / Training programme

Venue / Organized by

Scientists

S.R.Sharma 22 Oct 2020

Online Training on Effective Health Management

ICAR-IIHR, Bengaluru

for Enhancing Work Efficiency of ICAR Employees

F.A.Khan 12-28 Sep 2020

Virtual Workshop cum Training Programme on

ICAR, New Delhi

IPRinAgricultural Research and Education in India

G.G. Sonawane 22-23Jun 2020

Understanding Basics of Antibiotics in Context of

Antimicrobial Resistance for INFAAR Members
Quality Management System in AMR Laboratories

24 Sep 2020

for the Indian Network for Fisheries and Animals

ICAR, New Delhi

Antimicrobial Resistance (INFAAR)

Vinod Kadam 08 May 2020

Online Training on Management Information

ICAR, New Delhi

System (TMIS) for HRD Nodal Officers of ICAR

22-27 Jun 2020

Science leadership workshop

IAS, Bangalore

5Jul 2020 New Dimensions of Future Textiles and Career UPTTI, Kanpur
Opportunities
17-19Aug 2020 Orientation Workshop and Training Program ICAR-NAARM,
for ABI Projects Hyderabad
12-28 Sep 2020 Intellectual Property Rights in Agricultural ICAR, New Delhi
Research & Educationin India
Shilpi Kerketta 23 Nov-02Dec2020 Training Program on Estrus synchronization ICAR-CSWRI,
andAlinsheep Avikanagar
Pachaiyappan K 1-5Sep 2020 Online Training Programme on IP Valuation and ICAR-NAARM,
Technology Management Hyderabad
8-28 Sep 2020 Online Training program on Innovative Practices in
Extension Research and Evaluation
Nirmala Saini 1-21 Dec 2020 Training program on Physio-Biochemical and College of Vet. Sci.
Ashok Kumar Biotechnological Approaches for Optimization &AH, Mhow
Chandan Prakash of Health and Reproduction in Animals (online)
Vijay Saxena 21-25Sep 2020 Online Program on Emotional Intelligence Hyderabad
Sarobna Sarkar 24-26 Nov 2020 Hands on Training cum Workshop on Livestock ICAR-NIANP,
Methane Emission: Assessment, Impactand Bengaluru
Amelioration Strategies
Arvind Soni 17-21 Nov 2020 Webinar Programme on Market Research and ICAR, New Delhi

Value Chain Management of Agricultural

Commodities
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Participant Period Webinar / Training programme Venue / Organized by

Technical staff

M.S. Ghintala 21-23Jan 2020 Training Programme on Repair and Maintenance of ICAR-CIAE, Bhopal
Office, Residential Building including Guest Houses

Pradeep Kumar 10-15Feb 2020 Training Programme on Experimental Data Analysis ICAR-IASRI,

Jatav Training Programme on Livestock Assistantand New Delhi
03-05Nov 2020 Technical Personals for Skill Development ICAR-CSWRI,

Avikanagar
Sohan Lal Ahari 03-05Nov 2020 Training Programme on Livestock Assistantand ICAR-CSWRI,
D.K.Yadav Technical Personals for Skill Development Avikanagar

Ram Khilari Meena
Ram RaiMeena
Yogi RajMeena
Jagdish Prasad Gurja
Avtar Singh
Pillu Meena
Surendra Singh Rajput
Shiv Prakash Kast
Mohan Singh
Sita Ram Mali
Administrative and Finance staff
Ramavatar 27-31Jan 2020 Training Programme on Capacity Building ICAR-NAARM,
Sharma Programme for CJSC Members of ICAR Hyderabad
Institutes/HQs

Training Programmes Conducted other technocrats. The institute organized several short-
term training programs in specialized areas for the
scientists, sheep farmers, entrepreneurs, professionals
and other stakeholders. The details of trainings organized
during 2020 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 and

Title Number Agency Period

Farmers
Improved sheep, goat and rabbit rearing 50 SCSP Project, Avikanagar 01-10Jan 2020
Modern techniques of machine shearing 30 ATMA, Bikaner 27 Jan-02Feb 2020
insheep
S ITUTEH I&T =g IS TP 30 ATMA, Bikaner 28-29 Jan 2020
TR UTE & LI TRIDT §IRT HS ST 30 ATMA, Bikaner 30-31Jan 2020
IR
TS YTl ¥ 371 gfe vd I Fae 30 ATMA, Bikaner 13-14 Feb 2020
Garment manufacturing 12 SCSP Project, Avikanagar 14 Feb-14 Mar 2020
TORTATT &= | W Tl T JST-h et 30 ATMA, Bikaner 18-19 Feb 2020
Improved sheep, goat and rabbit rearing 50 SCSP Project, Avikanagar 20-29 Feb 2020
FHfIT et ToTTell # W uTerd &1 IS 30 ATMA, Bikaner 26-27 Feb 2020
g
Sheep and rabbit rearing 20 SCSP Project, Avikanagar 02-06 Mar 2020
Scientific sheep farming to enhance tribal 150 TSP, NWPSI,ARC, Bikaner 4 -5Mar 2020

farmer's income (at KVK, Badgon, Udaipur
and Hajari Gurha, Pratapgarh) (3 no.)

152 ICAR-Central Sheep & Wool Research Institute



Annual Report 2020

Title Number Agency Period
Manufacturing of cotton face mask (5 no.) 25 SCSP Project, Avikanagar 18-22, 26-30 May, 2-6,
15-19,22-26 Jun 2020
Advances on sheep, goat and rabbit 156 ATMA, Tonk
production (4 no.)
Woolen processing, handicrafts and 10 ICAR-CSWRI, Avikanagar 29 Jul-28 Oct 2020
apparel manufacturing
Rabbit husbandry - Queries and 100 Kalnadai Velanmai Monthly 11 Oct 2020
explanations (a webinar) Farm Magazine and Musiri
Institute of Technology
Musiri, Tamil Nadu
Advances in sheep and rabbit rearing (2) 40 Tiruparankuntram Union, 2Dec2020
Madurai, Tamil Nadu 3Dec 2020
Veterinary Officers / technocrats
Livestock Assistant and Technical 13 ICAR-CSWRI Avikanagar 3-5Nov 2020
Personals for skill development
Hands-on-training programme on "Estrus 18 CWDB, Jodhpur 23 Nov-2 Dec 2020
synchronization and artificial insemination 14-23 Dec, 2020
insheep (2)
Meat Processing and Technologies 01 Self Sponsered 7-11 Dec 2020
Students
Internship Training Programme (2) 57 Arawali Veterinary College, Sikar 29Nov-03 Dec,

04-08 Dec, 2020

Besides these, during the year two technical/interactive
meetings for 40 Veterinary Officers of Kodaikanal and
Dindigul division (TN) and Animal Husbandry Department
(Kerala) and a webinar on sheep and rabbit farming
systems as entities to double the farmers' income by 2022:
opportunities and challenges for 75 farmers and 25 officers
were also organized at SRRC, Mannavanur. Three Kisan

Gosthies / interaction meetings were organized for 105
farmers at Kotda village (Bikaner). Awareness about
importance of use of superior breeding ram in field flocks
was created and discussions were held on three
amendments in Farm bills. A workshop on women
empowerment and poverty alleviation was also organized at
Himmatasar Village, Bikaner.
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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. A total of 11 entrepreneurs
were registered under the project and five incubates
signed MOUs for various entrepreneurship activities

related to the institute technologies. Training to three
entrepreneurs (self sponsored) were provided on
chemical processing of textiles (2 participants, 24-25 Aug
2020) and meat processing and technology (1 participant,
7-11 Dec 2020). At SRRC, Mannavanur, a total 10
entrepreneurs actively involved in sheep husbandry and
rabbitry were identified under ABIC

Eentrepreneurs / firms joined to ABIC, ICAR-CSWRI, Avikanagar

Name and address of incubates

»
z
°

1. Gourav Parmar, Orgo fiber LLP, Vadodara, Gujarat

2. Mukesh Kumar, Ashirwad Live-Stock, Jhunjhunu, Rajasthan

3. Mr. Ghanshyam Mundra, Kekari, Rajasthan

4. Siya formulations, Jaipur, Rajasthan

5. Manish Kumar Meena, Star Skill Consultancy Pvt. Ltd. Jaipur, Rajasthan

6. Avinash Maurya and Kriti Gupta, Wabisabi Jaipur

7. Kamlesh Kumar Kushwaha, Bhumika Animal Breeder Farm, Sheopur Bhopal

8. Sahjeevan Society, Kutch, Gujarat

9. Mohd. Umarshad, S/o Peer Mohammad, Village Mahrauda, Sahson, Allahabad

10. Sachin Chourasiya S/o Dinesh Chourasiya, Bada Takhta, Tonk , Rajasthan

11. Dr. Avinash Anand, Uttarakhand State Sheep, Goat Rabbit Farmers Co-Operative Federation Ltd., Dehradun
Details of MOUs signed under ABIC

S. No. Agency Activities

1. Orgo fiber LLP, Vadodara, Gujarat Sapling bag from wool nonwoven

2. Aashirwad Livestock, Jhunjhunu, Rajasthan Setting up of rabbit farm

3. Mundra Woolen Mill, Kekari, Rajasthan Pashmina shawl manufacturing

4. Bhumika Animal Breeder Farm, Bhopal, MP Technical mentoring in sheep husbandry practises

5. Sachin Chourasiya, Tonk, Rajasthan Wool felt, namda and handicraft manufacturing

Exchange of MoU signed under ABIC at ICAR-CSWRI, Aviakanagar
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AGRICULTURAL TECHNOLOGY

INFORMATION CENTRE ( ATIC)

Exposure Visits

Atotal of 916 visitors (27 groups) including 215 farmers,
533 students and 168 officers visited the institute and its

regional stations to know about the sheep, goat and
rabbit farming and wool processing.

Sponsoring agency Number Sponsoring agency Number
Farmer Students
Krashak Bharaman Dal, Nagaur 45 Collage of Agro forestry and Technology Godra, Gujarat 32
ATMA, Baran 42 Rekha Devi Memorial TT Collage, Malpura 37
ATMA, Sahajapur 10 Dr. Navin Tyagi and Group, Jaipur 4
RSLMTI, Jaipur 31 Subodh Collage, Jaipur 27
Farmers from Ratlam 5 Vivekananda College of Arts and Science, Tiruchengode, 11
Tamil Nadu
Farmers at NTRS, Garsa (3) 12 Hindustan College of Arts and Science, Coimbatore, 55
Tamil Nadu
Others 70 Agricultural College, Bapatla, ANGRAU, Guntur District, 66
Andhra Pradesh
Officers/ Technocrates Kristu Jayanti College (Autonomous), K.Narayanapura, 132
Bangalore, Karnataka
CBEEO Office 107 Scott Christian College, Nagercoil, Tamil Nadu 14
Arian and Kisangarh
SIAM, Tonk 32 Ramakrishna College of Arts and Science, Coimbatore, 29
Tamil Nadu
Faculty members from different 29 Madras Christian College, Chennai, Tamil Nadu 35
academic institutions in TN, AP, Bishop Heber College, Tiruchirapalli, Tamil Nadu 62
Karnataka Karunya Institute of Technology and Sciences, 4
Coimbatore, Tamil Nadu
ASPIRE foundation, Nilakkotai, Dindigul, Tamil Nadu 25
Exhibition institutions of the country. In these exhibitions, 1500

Three exhibitions were stalled by institute and its
regional station on different occasion at various

Location (Organizer)
Foundation Day, NTRS, Garsa (Himachal Pradesh)

Kisan Mela, ICAR-NRCSS, Ajmer (Rajasthan)
National Dairy Mela, ICAR-NDRI Karnal (Haryana)

persons visited the stall and shown interest in applicable
technologies in sheep production, developed by the
institute.

Date Number of foot fall
09 Feb 2020 250
15 Feb 2020 450
15-17 Feb 2020 800

ICAR-Central Sheep & Wool Research Institute
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MAJOR EVENTS AND FUNCTIONS

Live webcasts of address by Hon'ble PM Sh.
Narendra Modi

On the occasion of “Global Potato Conclave 2020”
address by Hon'ble PM Sh. Narendra Modi was
webcasted live on 28" Jan, 2020 in the institute and
around 150 staff members attended it.

Further, Institute also organized a Pradhan Mantri Kisan
Samman Nidhi Yojana (money transfer to farmers) and

PM address events on 25 Dec 2020 at Avikanagar. Sh.
Sukhbir Singh Jonapuriya Member of Parliament, Tonk-
Swaimadhopur constituency was chief guest and Sh
Kanhaiya Lal Choudhary MLA, Malpura- Todaraisingh
constituency was guest of honour of this programme.
Public representative of Tonk district like Pradhan,
Malpura Pancahyat Samiti, Sarpanch and other
dignitaries, 150 farmers and institute staff were also
participated in this programme.

Live telecast of Prime Minister's address at Avikanagar

L e
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Celebration of Foundation Day

CSWRI, Avikanagar: Institute celebrated its 59"
Foundation Day on 4" Jan, 2020. On this occasion,
“Farmer Sangosthi” was organized with interaction
between farmers and scientists. Prof. (Dr.) Arvind
Kumar, Vice Chancellor Rani Laxmi Bai Central
Agricultural University, Jhansi, Dr. Gopal Lal, Director,
ICAR-NRCSS, Ajmer and Dr. P.K. Rai, Director, ICAR-
DRMR, Bharatpur graced the occasion. The
technologies developed by the institute and elite ram,

buck and rabbit were displayed to gathering in
exhibition. Dr. Raghvendar Singh, Director (Acting),
ICAR-CSWRI, Avikanagar elaborated the progress and
challenges of the institute. Prof. (Dr.) Arvind Kumar in his
address appreciated the research work being done by
the institutes and urged the farmers to take advantages
of the recent advanced technologies. On this occasion,
the farmers who supported during the Swachh Bharat
Mission program were rewarded. The outstanding
personnel in scientific, technical and administrative
categories who did excellent work were also awarded.

Celebration of Foundation Day of ICAR-CSWRI and its Regional Centres

NTRS, Garsa celebrated its 58" foundation day on 9
Feb, 2020. On this occasion, Dr. Raghvendar Singh,
Director (Acting), ICAR-CSWRI, Avikanagar
inaugurated the newly constructed stage and
highlighted the latest farmer-friendly sheep production
technologies developed by the institute. On this
occasion, Dr. Sanjeev Nadda, Deputy Director, Animal
Husbandry Department, Kullu and 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. Er. R.K. Singh, Head,
GB Pant National Institute of Himalayan Environment,
Himachal Unit, Mohal, Kullu (HP) emphasized on
Himalayan environment and its sustainable
development for maintaining sustainable biodiversity in
hilly areas and eco-friendly and plastic free
environment. Ms. Sonika Chandra, District Youth
Coordinator, Nehru Yuva Kendra, District Kullu (H.P.)
gave information about various training for the all-round
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development of the youth of the society. On this
occasion, 68 farmers participated in “Farmers-Scientist
Sangosthi”.

SRRC, Mannavanur celebrated its 56" foundation day
and organized a webinar entitled "Sheep and Rabbit
Farming Systems as Entities to Double the Farmers'
Income by 2022: Opportunities and Challenges" on 20
Nov, 2020 at Southern Regional Research Centre
(ICAR-CSWRI), Mannavanur. Dr Arun Kumar, Director,
ICAR-CSWRI inaugurated the webinar and addressed
the participants. In his presidential address, the Director
urged the staff of SRRC to work further in the direction of
sheep and rabbit farming community welfare. A total of
100 participants including 75 sheep farmers and rabbit
clients, entrepreneurs and 25 experts in different
disciplines from various parts of the country including
Tamil Nadu, Pondicherry, Karnataka, Andhra Pradesh,
Maharashtra, Rajasthan and Himachal Pradesh actively
participated in the webinar.

Annual Conference and National Symposium
of SAPICON 2020

Annual Conference and National Symposium of the
Society of Animal Physiologists of India (SAPICON
2020) on physiological approaches to address
environmental challenges for increasing animal
productivity and farmer's income was organised at
ICAR-CSWRI, Avikanagar from 18-19 February, 2020.
Dr Bhuvnesh Kumar, Director, DRDO-Defence
Institute of Physiology and Allied Sciences, Delhi, Dr
H. Rahman, Regional Representative for South Asia,
ILRI, Dr M.L. Madan, Patron, SAPI and former DDG
(AS), ICAR, New Delhi, Dr V.H. Rao, Dr Raghvendar
Singh, Director (Acting), ICAR-CSWRI, Avikanagar
graced the occasion. Dr M.S. Chauhan, Director
ICAR-NDRI, Karnal was the chief guest in the
valedictory function. The conference was attended by
200 delegates.

r‘al Physm ogists of Indla & National Symposmw
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Release of publications during Inagural session of SAPICON 2020
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Celebration of 150" Birth Anniversary of
“Father of Nation”

ICAR-CSWRI Avikanagar organized quiz and essay
writing competitions at Institute, State school and
Kendriya Vidhyalaya, Avikanagar during celebration of
150" Birth Anniversary Week of “Father of Nation” (28
Sep - 2 Oct, 2020). In addition, an eradication
programme for Parthenium (Congress grass) under
Swachchhata Abhiyan and plantation of Neem
(Azadirachta indica) was also done by the institute staff.
A workshop on “Relevance of Gandhian principles in
modern farming” was organized on 2 Oct, 2020 at
Institute. In this workshop, lectures were delivered on
“Gandhiji's ideas for sustainable ecology and rural
development” by Dr. V.K. Saxena, “Mahatma Gandhi
and self-reliant rural India” by Dr. Ajay Kumar and
“Gandhiji's agricultural philosophy” by Dr. S.C. Sharma.
Contractual workers worked at the institute regularly and
efficiently during COVID-19 period were awarded as
“Swachchhata SIPAHI”.

NTRS, Garsa organized quiz and painting competitions
on Gandhiji's philosophy in agriculture, sanitation,

women empowerment, povery alleviation, village self-
rule, etc. Speaking on the occasion, Mr. Raman Jain,
Government Senior Secondary School, Mohal-Kullu
(Himachal Pradesh) highlighted the biography of
Mahatma Gandhi and recalled the great work done by
himin the independence of India. He said that Gandhiji's
ideas should be adopted in our life. Dr. O.H. Chaturvedi,
Head, NTRS, Garsa threw light on the philosophy of
Bapu Ji towards truth and non-violence and called for
the adoption of the above principles to uphold the moral
values in the present situation.

ARC, Bikaner organized a debate competition on 26
Sep 2020. On September 28, 2020, Dr. Devaram
Kakad, Director, Center for Yoga and Naturopathy,
SKRAU, Bikaner delivered a lecture on "Making India
Green and Clean". A workshop on "Empowerment of
Women and Poverty Reduction through Animal
Husbandry" was also organized in Himmatsar village,
in which women were informed about the advanced
techniques of animal husbandry along with the
protection of corona. Tree plantation and cleanliness
campaign was also carried.

| g W85 ddvigrn
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Celebration of 150" Birth Anniversary of “Father of Nation
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National Kisan Diwas

On the occasion of National Kisan Diwas, the birth
anniversary of former Prime Minister Shri Choudhary
Charan Singh, a Farmers-Scientist interactive session
was organized on 23.12.2020 at CSWRI, Avikanagar.
Dr. Praveen Malik, Animal Husbandry Commissioner,
Government of India, New Delhi was chief guest on this
occasion. He inaugurated commercial goat shed at
Sirohi goat Unit, ICAR-CSWRI, Avikanagar. Dr Praveen
Malik briefed about the national level animal
identification tagging drive and different farm profit
schemes for farmers initiated by the Government of
India.

Dr Arun Kumar, Director of the institute expressed his
heartfelt thanks to all distinguished guests and farmers
for participating in the event. In the same event, under
various projects, elite rams and farm inputs were
distributed to beneficiaries. Over 100 farmers attached
to various projects of institute participated in the
program.

Celebration of National Kisan Diwas

Rashtriya Mahila Kisan Diwas

To recognize the contribution of women in Agriculture,
institute celebrated Rashtriya Mahila Kisan Diwas on 15
Oct, 2020 at Avikanagar. Smt. Asha Nama, Chairperson,
Municipality Malpura was chief guest and Smt. Suman
Bairwa, Sarpanch, Gram Panchyat Ganwar, Malpura
were guest of honour. A total of 35 women farmer/
artisans participated in this programme.

Sangoshti on Rashtriya Mahila Kisan Diwas

dfqa feaw &1 s

faie 26 TdER 2020 B HHIII-DT WS UG
AT TR, AASTR H e feaq 7=mam 11 | 39
JTER R Afq feaw vd Afdem uaraer & ueei= IR
A & I3 §R Ud F9NTR 3 ST T | HeTHied rgufa
ERT AfAeT SefRIPT BT T Wh gRI 9o+ Ud IRd &
TfR & Ty § YA BrAsH BT Ao fahar T |
AR Tt W0 TS AMRAT §RT AL H el Ud Hifeid
fAgld )R @R <d gy |fagm fHfor @1 gfshan, |faams

fapr R o Gfaam= feaa &1 smateA
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fFETaTall &1 ARTET Td YT UR JHIRT STl a7 |
1 HEdT UG TR & aR # fORdR 9 S7are bRrn | e
@ FC=I® T 0T FAR ERT FATD HT BT T Bl
B 37U FH—URTIOTAT BT §Te HRIAT TAT MEar b fh
R AT # 3T SUT—aTu+11 &SN & TR UR Heied] Bl
ITeT R gY WA [T H WrfiaR & |

faeq ga1 feaw

JATHLT ALRIH, AMABR H DITS—19 & FeH H T
R IMNRTa Tffaferat & e d8& g & 7S | 39
dsa A s wRITATA AeR,
AARI—CIeRARTE ¥l SuRed 7| dH feee =i
e R 7 o6 7 difde—19 & IRM ERIM gRT
mafora Tfafafeat S f6 SR g’ AR fmior ud
faco, framt &1 Hifde—19 & Welld BT Ad- TG SR
ALY TGN UL B 3N & IR H fawR &

[aN o\
HITATI  TdEMTId D

foreq 7yaT faaw & Iueter W =i 07 fad=R, 2020 BT HFR
e RIS & 3Tid U1 el # fhar st ud Uy

ST HRIAT | T &1 WA H =l 8T e fcfafer

Td URITSTARIT BT TGN < T GH dedise Ug

ey RITIR T TSI v T | fTaH T 50 favsml
Td URUTADT AT T | Sl & SR |eed Feerd
ST. 0T HAR 1 fHAMT BT 7T TR, JaT Sig fAfderdr &t
HEcd, 39 WR AT & SUIRT &7 [JuRa uWmE v 9a1 oia
fafderdr &1 WRfgd o & Surl & IR W fawga e

1| AT B Ul © NERWT UG Ry Y- & Hged ool
T R & HS BT NIg H ¥+ IR WK T |

faea 11 o) fear
HRAM & U UNoT fRmreer, <1 ¥ A 1 Y et @ o
TARDT Bl PIY H IUANT Td Hifds—19 AfRqe HMRI A T2 B
IR H BRI & | HRIGH H ST 31 WA, S AMBAR,
T TS O, ATAGRT = JISReI™ ARGR §RT IUTeAd! 2
TS ST VeI fAfT ArTrell | UgUTera! P AT BRIl ATl
g Uy WReA U4 SR & Hed & dN H SN o |
i & Wa A Sira 8q Mgl & T o 1 | U drete! P
fvRat faer & Yae Frges faRd fa |

difas—19 GHier do&

2 gEdR RHg SYRAT, A9 FHe Slh—dargaTEgR
& fen—freer # faHid 3 S 2020 BT = W T

@AY YU & AH I ([BAAl & A SURITHS ol
TS B |

A gEER Rig SIgRAT 1 §o& & IRM 0 =R gae
PRA U W W 3MUE AT P R §RT B ST JEX
AT fAfAferRy &1 o SATeT I SATe] AT fhrr
T UEATIT SR AT 38 [T b eArTfvert foar=it a1 gt
I SiTae W) H g GUR Td Y9G B fIIel @IRT TAR B
NI S H wRd foham S |

Field Experience Training (FET) for New
Scientists

A 21 days field experience training for ARS scientist
probationers (110" FOCARS) was organized at the
institute from 25 February to 16 March, 2020. Six
scientists of different disciplines participated in the
training programme.

PN U&lS YISl Ud HISST

IReF gRT fadid 03 %R 2020 HI UTH IRFORAT, d8.
HAIAYRT, fSTeA—<ie 3 fam yord uRASHT & I=id $H
&S YIS Ud GISST T SMATel fhar 73 | foras um
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A, IR, TN, ST, AT Td TROIGT & ST 50
o=t = 9T foram | Frde # R & feve AEey o
T AR - WA & §IRT f[ABRIT I qDhI1bal &b IR
# Tl PI g1 AT 1 UYUTA H I~ ALl B Hed
Td Tl # I fhel & 191 & Hed & aR H SIHN |

T YA AYRT & WRUE Heled  fhami & foy e
ERT Felg S R Y UG ggurerd & & &l A=
IR & forg | &1 SR Udhe 3T | 39 3fawR W
framl & I 9% & He, T UG Sl B Id 6 &

S e A8ey vd aRATT & el giRT famt af

e fhd T |

Training on machine shearing at Rishikesh
(Uttarakhand)

To sensitize the sheep farmers for adoption of the
machine shearing and to learn the techniques related to
handling of shearing machine and hands on practice of
machine shearing, a seven days training on “Modern

techniques of Machine shearing in sheep” under ATMA
scheme cafeteria activity B-2(a) was organized by ARC
(ICAR-CSWRI), Bikaner at Rishikesh Farm (Uttarakhand
Sheep and Wool Development Board), Uttarakhand from
27 Jan to 02 Feb, 2020. Thirty sheep farmers from
different villages from adopted centres of Magra field unit
under NWPSI participated in the training programme.

F 3 & .

Training on machine shearing at Rishikesh

%"

Vigilance Awareness Week

Vigilance awareness week was organized at the
institute and its regional centres from 27 Oct to 02 Nov
2020. It was commenced with the administration of
pledge by Dr. Randhir Singh Bhatt to the employees.
Placards and banners were displayed in prominent
places so as to catch the attention of officers and
employees and make them to think of the perceived
need to fight corruption. During the week celebration, a
lecture competition on “HadH WRA—\HE HRA was
organized. Dr. AK Shinde, Ex-Principal Scientist of the
institute was the chief guest at closing ceremony. He
stressed upon the need of discipline, honestry,
punctuality and integrity in public and personal life and
ways and means to inculcate these values in coming
generations so that we can build a prosperous and
corruption free India.

Dr. Randhir Singh presented the institute report and was
pleased to report that institute is working in transparent
atmosphere and there is no charge on any employee.
Sh. Suresh Kumar, Chief Administrative Officer,
stressed upon the need of discipline in one's personal
and public life. Dr. Raghvendar Singh, Head, Animal
Physiology and Biochemistry, emphasized on the
importance of awareness in the scientific writings and
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ways and means to fight against the menace of
corruption. Dr. Arun Kumar, Director, CSWRI,
Avikanagar impressed upon need for honesty, integrity
and probity of human life. He said that the oath taken by
the employee must be followed in true spirit. He also
stressed that real value of vigilance awareness will be
achieved when the corruption in the system will be at its

WA A qHARIYT

famip 5 S 2020 BT e TATaRYT g9 & 3fEER W Y
JMTFARIDT Td Ioi fT & fAf=T g ud 9ol Haesl R
30 U ST Y | $9 QAR TR AR & [Faerd 1. r6d=

RiE = u[UTeId! BT g&li BT Hewd I gJ SITAT I SATET g&
T T 3rear T | fadid 2 RIqwR 2020 P1 gaTRIaor

Celebration of vigilance awareness week

minimum and as a result our country will develop
progressively. He also emphasized that vigilance should
be an integral part of a person's mental make-up and
should fight the menace of corruption and that it was
every individual's responsibility to eradicate corruption
from society and strengthen the institute and nation as a
whole for its all found development.

BT AMATST R B W R 7. 9 H fhar Tar| IRer=
e <f. s Rig 7 @1 & gl R aiRRerfde) dgea
TR @ & ol g o/Id HWewyul § R yafaRer ¥
AT 9911 = & oy o o 3nawarsh € | 39 AR W
TR B IS, SAABRITUT Ud HHATRAT =1 200 3 AfEH Uy
TR T AT S+ UH ) STt Bl Hebed fordm 1 |

|

Plantation at ICAR-CSWRI, Avikanagar

A dl yEdrsT

R H WewdT URgdTST BT Mo fedid 16—31 o
2020 & fhar T | feFid 16 AR, 2020 BT BT WS
Td Il STHUT R AABITR H el RgarsT &l

Igared fhar 1| g9 JqHR TR AIHIJI—RIET 34
I Bz, FAR & fdwre <. g f SuRerd o |
AR & 132 Sf. 3001 FAR -1 Weadl & Hged IR THT
ST AT {1 HHATRIT | AT & ATF—TT ITA—370
A IRAR H I IFqdl 1@ Bl 3fMea fbar| I=iH
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RS o @RS & STANT DI TS AT dhfcdd I
WIS & ATTLIHT qaTs | e qorm o sifratRal g
GrerRIYoT Y T T |

39 JOWR WX WTodl I9Y, GIE b 9l srateral #
AH—AHIS, ¥R_T T AR TRG GRATSHT & i i
TG BT BT, IR IR H IHR TS Sifdd (U<t &1
foRARoT, AR aRR @) AaRS Ud uEl B ATl o
THIS, HYDI T4 =T FHISTS FTA1 & ATl Il Aael

3IIHT AT BT, IR 3fIha Al H Db AN, Fuhi
UG AISTal @& HeanT o A%g SN, AR & dHg
Treif® rd ferii—awearorht # o ifa™, waesdar
Haelt fafr= ufoaframell &1 smaeH, IR—sftfigd wial &
IHR TS IURIET Bl IuART H o1, 3ifigpd Mg &1 Wravsr
TG U &I ATSHl BT AhTs bl AT, TN IATIAT
T GRIETT FRYT, Wrewar Tl & mER-9R 7 fie

Ud golagiie ARSIl $uHI 9 UUTeldl bl IRIERI &g
TSI 3T fAR=T TffafEm sranford &1 s |

I N Taoodl 92 &I Aol

TSP activities

The activities related to agriculture and animal
husbandry were carried out for tribal farmers in 43
villages of Dungarpur and Udaipur district. A total of 17
animal health camps were organized and 5464 sick
animals of 587 tribal farmers were treated for various
disorders of their livestock. A total of 35 ram, 34 bucks
and 242 rabbits with feeding troughs, rabbit cages and
concentrate feed were distributed to a total of 114 tribal
farmers. A total of 830 tribal farmers were benefited
through improved variety fruit plants and 387 tribal
farmers by vegetable plants. In addition, improved

varieties of seed of Sorghum, Maize, Urad, Guar,
Cowpea, Til and Lady finger were also provided.
Agriculture tools such as khurapi (227 Nos), bucket (112
Nos), tagari (69 Nos), milk can (64 Nos), water can (64
Nos), spade (60 Nos), dust bin (58 Nos), sickle (55 Nos),
punja (55 Nos), kapsi (51 Nos), Khodi (50 Nos), bags (120
Nos) and blanket (100 Nos) were provided to 285 tribal
families. During the Covid period protective mask (2669
Nos) and sanitizers (1360 Nos) were provided to 533
beneficiaries. Chopal programs (3), Kishan Gosthies (2),
Agriculture camps (6), Training (1) and exposure visit to
KVK (1) were conducted for TSP farmers.
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International Day of Yoga

International Day of Yoga was celebrated on 21 June
2020. This year due to current pandemic of COVID 19in
the country, staff members joined the yoga day from
their homes by performing the yoga between 7:00 to
8:00am.
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T WS T Sl ST R, MfIBFR H R uwarer
14—28 RATWR 2020 T SMRAST BT TR | FRIF & e <.
e Rig +1 et fs 2= Teh AT Ud ST & W B | I8
R I DT SRS T H Heaqer ieT T B | FHO BRisA
T AR & wU H . SIS 30T, Fagd RS I=e g&
RN g <1 el fb Bl Ub deiis vd g 9T & e

fSolicat T # &) &l TaR—T—R T 9 & Jaeadd & |
Ier Hal fd del~d o ol fE&T H19T & AT 3 &1 STHaant
TR ST el & | RSl UgareT & SR Sicer, fewer ud uey
o, (d, gftera, B4 weus Td URe” dfRiIfIar, o e,
SISO, TR BT Aled del 10 AT T SIS febar
T | GEATS & SR SRIST fafi=T fcrRfiemeit @ fasimeit er
T3 &M fdd TR | FHOE BREE H SR & dfid
gfiiae 2019 &1 fawre fdar a1 |

D WS Ud S AT G&IH, ARSR A Fd gEmarst &1 mioe

TR &b Sl AT &3 b TSl g§RT fRAid 14.00.
2020 ¥ 28.09.2020 dd fB=al gwdreT AT fobar T |

SAErBTED TRINT WR Fet faam | faw<l qegars & SR fafd=

I FARIE IR G4 i & AR shar<d, fadro
[FeTdh, fol—aTell Balg 3Tgl, [BHrd Uaer o RIS
et H PH—PIS I Td 3T ISTATT Pl derdl ol &
fore drerfea fvam | S=ie romrT srfferEl @1 Sy
A G SD! ITATSHT &7 3MMEar b |

D5 B AT TF YT ASMS . MHe) gadal A Fal &
BAR T & AU H 3= BT 1591 & w0 3§ WIDR fhar
AT & | 2T BT AR Ud AT BT GG e hR FISd
FRA B | O FARIE W R 1Y iR R, &,
feATelT vaferer TR, Higa—dee] (fBovo) o\
FRA g el & o o=l <21 &l IRA & | SBIH 50D

IS far | g rfafYy g1 fasraret & Regd
[ERIEE
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TSTHTST BT 2T

TPAJT — Dol T§ UG S SIEU I & I
AT &3 &g, TS H 3% 10.02.2020 BT UH fawd
RTSTHTYT BRI &7 JHRH Slo THds Rig s, HEa
TS Td S ATAU FeIH, fABrR g1 fam 1am | Sfo
reas R 71 o & uiRa aiffe arisd & IgaR
[ TfTeTd BRI Bl 3§ R UR g 3T | 21 AR A,
o fRieTe, Foc]—HTell 8aTg oTgl, Har 1 el W
FT Giera sfoer” W e (| 3 gk AR, ak<
3FefeTeh (TSTHTY), Focj—wTell galg ofgl, Yar 7 “fAe!

Tferdes ¥RAT Ud TSR & bS] Bl YERET" TR AR
feam| & o1 H{AR, T ARG AHRI, AP U.
—BaId U Td S AFHT FRIM, AIHIR, 7 IS

Bl & TN WR 9 od gU AR QAT | 57 TR H e,
WER® UgHd (RGN Ud ded  Afgd, RPN,
Pl ITedi— | || 9TeR ¥R, fagrelt, e gee 7
ISTATYT & F1aml @ STHHRT < | 39 TR R &g & 3fedel
Tq geT A=l Sfo el Tqdal 1 “favd o 9Rd” U4
g " e WRiE Hiadri &1 Ui fhar ik Fawt
BT H oTHTT RS H BT &)+ BT rredred fhar | it
dE HAR AGd, WG RYE  (ISTTET) 1§31, 0.
—BHET WS Td H ST R, JfRFR 7 |
TRBR DI ST A R A= T | B & A=l
TRl vd wHenRal |fed @er 40 wferrfal 3w
foram |

St aier &= g TeAr ¥ ISUTNT SRSl
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PUBLICATIONS, AWARDS AND RECOGNITION
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Marwari lambs under arid zone. International Journal of
Chemical Studies 8: 2253-2255.

Kumari P, Bothra T, Narula HK, Jain D, Dewna AS and Prajapat
UK. 2020. Effect of giloy (Tinospora cordifolia) and neem
(Azadirachta indica) on growth performance of Marwari
lambs under arid zone. Journal of Entomology and
Zoology studies 8: 849-852.

Lal B, Sharma SC, Meena RL, Sarkar S, Sahoo A, Balai RC,
Gautam P and Meena BP. 2020. Utilization of byproducts
of sheep farming as organic fertilizer for improving soil
health and productivity of barley forage. Journal of
Environmental Management 269: 1-11.

Mahala S, Saini S, Kumar A, Sharma RC and Gowane GR.
2020. Genetic trends for the growth rates and Kleiber ratio
in Avikalin sheep. Small Ruminant Research189: 106143.

Mahala S, Saini S, Kumar A, Sharma RC and Gowane GR.
2020. Genotype x environment interaction affects sire
ranking for live weights in Avikalin sheep. Small Ruminant
Research186: 106092.

Mallick PK, Chauhan |, Thirumaran SMK, Pourouchttamane R
and Kumar A. 2020. Genetic variability of Bharat Merino
sheep derived from pedigree information. Indian Journal of
Animal Research 54:1324-1331.

Meena AS, Kumar R, Chopra A, Kumar A and Kumar A. 2020.
Sequence analysis of high glycine-tyrosine keratin-

associated proteins (Kaps) in Magra Ssheep. Indian
Journal of Small Ruminants 26:178-182.

Mehrotra A, Pannu U, Chopra A, Narula HK, Singh H and Patel
AK. 2020. Genetic parameter estimates for reproductive
traits in Chokla ewes of India. Tropical Animal Health and
Production, https://doi.org/10.1007/s11250-020-02253 -2.

Mohapatra A, De K, Prakash V, Kumar D and Naqvi SMK.
2020.Effect of different milking methods on milk yield and
growth of lambs. Indian Journal of Small Ruminants 26: 62-66.

Mohapatra A, De K, Saxena VK, Mallick PK, Devi | and Singh
R. 2021. Behavioral and physiological adjustments by
lambs in response to weaning stress. Journal of Veterinary
Behavior: Clinical Applications and Research 41: 47-51.

Nagarajan G. 2020. Annoyance to sheep by dipteran flies,
Haematopota nathani and Stenopogon ambryon in the
pasture area of Kodai hills, Tamil Nadu, India. Journal of
Entomology and Zoology Studie 8: 402-406.

Nikam V, Kumar S, Kingsly IM, Balaji SJ, Jhajhria A, Kumar R
and Kumar D. 2020. Economic potential of AVIKESIL-S
technology for estrus synchronization in sheep. Indian
Journal of Animal Sciences 90: 383-387.

Pachaiyappan K, Tiwari R, Chander M and Bardhan D. 2020.
An assessment on inclusion of private input dealers in the
public extension service delivery system. Indian Journal of
Diary Science 73:486-490.

Paul RK, Balaganur K, Kumar D and Singh R. 2020. Pre-
freezing equilibration for 22 h improves post-thaw sperm
functions in cryopreserved ram semen by reducing
cholesterol efflux. Cryobiology 96: 76-84.

Prakash V, Prince LLL, Gowane GR, Sharma RC and Kumar
A. 2020. Direct and maternal effects models for variance
components and genetic parameters estimation of growth
traits in prolific Garole sheep. Indian Journal of Animal
Sciences 90: 85-89.

Rani S, Kadam V, Rose NM, Jose S, Yadav S and Shakyawar
DB. 2020. Wheat starch, gum arabic and chitosan
biopolymer treatment of wool fabric for improved shrink
resistance finishing. International Journal of Biological
Macromolecules 163: 1044-1052.

Shanmugam N, Shakyawar DB, Jose S, Kumar A and Kadam
V. 2020. Blending of comber noil and raw wool and its effect
on blanket properties. Indian Journal of Small Ruminants
26:112-116.

Shanmugam N, Shakyawar DB, Kumar A, Kadam V and Jose
S. 2020. Water absorption and dynamic load bearing
properties of coarse wool braided rope mat. Indian Journal
of Small Ruminants 26: 225-229.

Swarnkar CP and Singh D. 2020. Prevalence of Eimeria

species in sheep of arid and semi-arid Rajasthan. Indian
Journal of Small Ruminants 26: 79-85.
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Swarnkar CP, Singh D and Khan FA. 2020. Factors influencing
regional epidemiology of strongyle nematodes at
organized sheep farms in Rajasthan. Indian Journal of
Animal Sciences 90: 327-335.

> Bulletin/Manual/Compendium

Bulletin

AR | 2020 | A IUTEA BT TH-MenAT | WTHATI—Db= 1
S UG S+ ST HRAT, JAPTIR | UST . 1-35 |

Sharma RC, Kumar Arun and Kumar Rajiv. 2020. Prolific
Avishaan Sheep of ICAR-CSWRI. ICAR-CSWRI,
Avikanagar, pp. 1-28.

Training Manual

ST XM I[oR, 7RI 919 ARER, TRId HAR Aledd, 19T FAR,
IS HAR, TH SITART UifS, /el < Wionm vd r9ds (48 |
2020 | I+ 9 BN T WRA U | AIGRRAGI— Dald 7S T
ST STHT AR, JAABTIR | UST . 1-90 |

Kumar V, Bahire SV, Mohapatra A, Mahla AS and Singh R.

2020. Hands-on-training on estrus synchronization and

artificial insemination in sheep. ICAR-Central Sheep and
Wool Research Institute, Avikanagar, pp 1-153.

Compendium

Singh R, Naqvi SMK, Kumar D, Dangi SS, Mohapatra A and
Kumar V. 2020. SAPICON 2020: XXVIIlI Annual
Conference and National Symposium of the Society of
Animal Physiologists of India on physiological approaches
to address environmental challenges for increasing animal
productivity and farmer's income. ICAR-Central Sheep
and Wool Research Institute, Avikanagar, pp 1-184.

Bhatt RS. 2020. Strategic supplementation and enteric
methane emissions. In: Proc. National Workshop on
“Enteric Methane Emission in India: Estimation,
Amelioration and Technology Adoption (Eds.PK Malik, AP
Kolte, V Sejian, S Trivedi, R Gupta and R Bhatta), ICAR-
National Institute of Animal Nutrition and Physiology,
Bangaluru, pp 51-60.

Kadam V. 2020 Polymers for air filtration. In: International
Online Conference on Macromolecules (ICM 2020), MG
University, Kerala, India and Gdansk University of
Technology, Poland, 13-15 Nov.

Krishnappa B, Kumar D, Mahla AS and Selvaraju S. 2020.
Recent advances in cryopreservation and Al in sheep. In:
Training course on “Frozen Semen Technology in
Domestic Animals”. College of Veterinary Sciences,
Sardarkrushinagar, Gujarat, 7-16 Jul.

Kumar Arun, Misra SS, Mallick PK and Gowane GR 2020.
Status and trends in sheep genetic resources and
strategies for enhancing their productivity. In: XVII
SOCDAB National Symposium: Enhancement of Farmers'
Income through Management of Animal genetic
Resources. CVAS, Mhow, 10-11 Feb.

Narula HK. 2020. Selection of small ruminants breeds for IFS
module. In: Webinar on Integrated Farming System for
Entrepreneurship Development During Covid19
Pandemic, SKRAU, Bikaner, 23-24 Jun.

Pal Yash, Legha RA and V Kumar. 2020. Welfare issues in
working equines and socio-economic status of equine
owners. In: XXVIII Annual Conference of Society of Animal
Physiologists of India. ICAR-Central Sheep and Wool
Research Institute, Avikanagar, 18-19 Feb.

Paul RK, Krishnappa B, Kumar D and Singh R. 2020.
Mimicking physiology of sperm storage in cauda
epididymis to improve ram semen preservation. In: World
Congress on Reproductive Health with Emphasis on
Reproductive Cancers, Infertility and Assisted
Reproduction. SMVDU, Katra, Jammu, 14-16 Feb.

Singh R. 2020. Nutritional value of sheep milk. In: VC: Brain
storming on potential of non-bovine milk, Virtual Conference,
National Academy of Agricultural Sciences, New Delhi, 29 Jun.

Singh R and Mohapatra A. 2020. Camel and sheep milk as a
wealth for human health. In: 48" Dairy Industry Conference
on Dairying for Health and Wealth. B.M. Birla Auditorium,
Jaipur, 20-22 Feb.

Singh R. 2020. Remunerative sheep farming to enhance the
farmers income. In: 5" Uttar Pradesh Agricultural Science
Congress focusing on Enhancing Farmer's Income and
Water Conservation: Opportunities and Challenges. Institute
of Agricultural Sciences, BHU, Varanasi, 22-24 Feb.

Swarnkar CP. 2020. Climate, dynamics of gastrointestinal
nematodes and production performance of sheep flocks.
In: National Webinar on “Parasites, Production and
Environment” Department of Veterinary Parasitology,
College of Veterinary Science and Animal Husbandry,
Anjora, Durg (Chhattisgarh), 17 Sep.

Swarnkar CP. 2020. Magnitude and management of
anthelmintic resistance in gastrointestinal nematodes of
small ruminants in India. In: International Webinar on
“Recent developments in pathobiology and diagnosis of
animal and poultry diseases — A new prospective
approach”. Veterinary College and Research Institute,
Tirunelveli (Tamil Nadu), 15-16, Oct.
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Abstracts in Webinar/Seminar/Symposium
/ Conference

Balaganur K, Singh AK, Sankhyan SK, Bhatt RS, Kumar D and
Singh R. 2020. Effect of feeding tannins on puberty and
post pubertal semen quality characteristics in ram lambs.
In: National Symposium on Physiological Approaches to
Address Environmental Challenges for Increasing Animal
Productivity and Farmer's Income. ICAR- CSWRI,
Avikanagar, 18-19 Feb.

Bhatt RS, Sarkar S, Sahoo Aand Soni L. 2020. Effect of dietary
inclusion of unconventional feed resources on nutrient
utilization, methane mitigation and rumen fermentation in
cull ewes. In: National Symposium on Physiological
Approaches to Address Environmental Challenges for
Increasing Animal Productivity and Farmer's Income.
ICAR- CSWRI, Avikanagar, 18-19 Feb.

Chopra A, Narula HK, Prakash C and Mehrotra V. 2020. Trends
and improvement in production traits of Magra sheep in
Rajasthan. In: XVII SOCDAB National Symposium:
Enhancement of Farmers' Income through Management of
Animal genetic Resources. CVAS, Mhow, 10-11 Feb.

Dhaked BS, Kumar V, Rathore NS, Bahire SV, Paul RK, Naqvi
SMK and Singh R. 2020. Seasonal alterations in
physiological responses and heat shock protein HSPA1A
gene expression in peripheral blood mononuclear cells of
grazing Malpura rams. In: National Symposium on
Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Gurjar LR and Meena RL. 2020. Socio economic impact of
COVID-19 pandemic on sheep farming: A case study. In:
International Web Conference on Global Research
Initiatives for Sustainable Agriculture and Allied Sciences
(GRISAAS-2020), Astha Foundation, Meerut, 28-30 Dec.

Gurjar LR, Sharma SC, Raj Kumar and Meena RL. 2020.
Problems and constraints faced by farmers in sheep
rearing and marketing in semi-arid regions of Rajasthan.
In: International E-Conference on Market Led Extension
Management: Focus on COVID-19, CCS National
Institutes of Agricultural Marketing, (CCS NIAM) Jaipur,
17-18.

Kadam V, Truong YB, Kyratzis IL, Wang L and Padhye R.
2020. Nanofibers for pollution free air breathing. In:
National seminar on two decades of nanotechnology in
textiles: progress and prospects, Institution of Engineers
(India), Ahmadabad, 20-21 Feb.

Khan FA, Swarnkar CP, Mahiya S and Sharma SR. 2020. The
ovicidal and larvicidal activity of crude extract of Tribulus
terrestris leaves against Haemonchus contortus from
sheep. In: 29" NCVP and National Symposium on

“Challenges and Innovations in Controlling Parasitic
Diseases of Livestock and Poultry with Changing Climate”,
College of Veterinary Science and Animal Husbandry,
NDVSU, Jabalpur, 05-07 Feb.

Kumar A, Mehta JS, Purohit GN and Kumar A. 2020.
Administration of antioxidants improves serum total
antioxidant capacity, testosterone and seminal quality in
Magra ram. In: 47" Annual Conference of the International
Embryo Transfer Society, Colorado, USA, 18-21 Jan.

Kumar D, Sharma RC, Balaganur K, Saxena VK, Naqvi SMK
and Singh R. 2020. Growth performance of Dumba sheep
in semi-arid conditions under intensive management
system. In: XXVIII Annual Conference of Society of Animal
Physiologists of India and National Symposium on
Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Kumar R, Sharma RC, Gowane GR and KumarA. 2020. Genetic
variability in 5 untranslated regions of BMPR1B gene in
Avishaan sheep. In: XXVIIl Annual Conference of Society of
Animal Physiologists of India and National Symposium on
“Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and Farmer's
Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Kumar R, Swarnkar CP, Gowane GR, Misra SS and Kumar A.
2020. Genetic regions imparting resistance to
Haemonchus contortus in sheep. In: XXXIII Annual
Convention of Indian Association of Veterinary
Microbiologists Immunologists and Specialists in Infectious
Diseases and National Conference on Challenges and
Threats of Microbes to Animals and Humans (IAVMICON-
2020), ICAR-IVRI,lzatnagar, 6-7 Feb.

Kumar, T., Kumar, P., Saini, N., Kumar, S., Bhalothia and
Kumar, A. 2020. Influence of melatonin in different
concentration on seminal attributes of Magra rams. In:
XXVIII Annual Conference of Society of Animal
Physiologists of India and National Symposium on
“Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb

Mahala SK, Kumar A, Mehta JS, Kumar A, Patel AK, Saini N
and Chopra A. 2020. Seasonal response of spermatozoa
to hypo-osmotic swelling test (HOST) and correlation with
seminal characteristics of Magra ram. In: XXVIII Annual
Conference of Society of Animal Physiologists of India and
National Symposium on “Physiological Approaches to
Address Environmental Challenges for Increasing Animal
Productivity and Farmer's Income”, ICAR-CSWRI,
Avikanagar, 18-19 Feb.

Mahala SK, Kumar A, Mehta JS, Kumar A, Prakash C and
Narula HK. 2020. Influence of season on biochemical,
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hormonal and seminal characteristics of Magra rams. In:
XXVIIl Annual Conference of Society of Animal
Physiologists of India and National Symposium on
“Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Mahla AS, Balaganur K, Gowane GR, Kumar D, Paul RK,
Kumar A and Singh R. 2020. Synchronization of estrus
using GnRH hormone following intravaginal progestogens
in Malpura sheep. In: National Symposium on
Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Mallick PK, Sharma RC, Misra SS, Mohapatra A, Lathwal | and
Kumar A. 2020. Relationship between udder morphology
characteristics and milk production potential in Patanwadi
sheep. In: National Symposium on Physiological
Approaches to Address Environmental Challenges for
Increasing Animal Productivity and Farmer's Income.
ICAR- CSWRI, Avikanagar, 18-19 Feb.

Meena AS, Kumar A, Kumar R, Chopra A and Kumar A. 2020.
Transcript variability in K33 gene of lustrous wool
producing Magra sheep. In: National Symposium on
Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Misra SS, Mallick PK, Gowane GR and Kumar A. 2020.
Evaluation of growth potential of Sirohi goats under semi-
intensive management in an organized farm. In: XVII
SOCDAB National Symposium: Enhancement of Farmers'
Income through Management of Animal genetic
Resources. CVAS, Mhow, MP 10-11 Feb.

Mohapatra A, De K, Kumar D, Kumar V, Naqvi SMK and Singh
R. 2020. Physiological adaptability of fat-rumped Dumba
and triple cross Avishan sheep under extreme seasons of
semi-arid climatic conditions.In: National Symposium on
Physiological Approaches to Address Environmental
Challenges for Increasing Animal Productivity and
Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Mohapatra A, De K, Mallick K, Devi | and SinghR.
2020.Evaluation of welfare of sheep following early
weaning. In: National Symposium on Physiological
Approaches to Address Environmental Challenges for
Increasing Animal Productivity and Farmer's Income.
ICAR- CSWRI, Avikanagar, 18-19 Feb.

Narula HK, Chopra A, Ram D and Mehrotra V. 2020.
Reproductive assessment of Marwari sheep in arid region
of Rajasthan. In: XVII SOCDAB National Symposium:
Enhancement of Farmers' Income through Management of
Animal genetic Resources. CVAS, Mhow, MP 10-11 Feb.

Shakyawar DB, Kadam V and Singh MK. 2020. Sheep wool as
sustainable material for construction industry. In: 8"
National Conference on Recent Advances in Polymer
Technology, University Institute of Chemical Technology,
Jalgaon, 31Jan-1Feb.

Sharma RC, Gowane GR, Kumar Aand Mallick PK. 2020. Studies
of prolificacy aspect in triple breed cross Avishaan sheep in
semi-arid region of Rajasthan. In: XXVIIl Annual Conference of
Society of Animal Physiologists of India and National
Symposium on “Physiological Approaches to Address
Environmental Challenges for Increasing Animal Productivity
and Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Swarnkar CP and Singh D. 2020. Regional variations in
bioclimatograph for translation of Haemonchus contortus
larvae, herbage larval burden and faecal egg counts in
sheep of Rajasthan. In: 29" NCVP and National
Symposium on “Challenges and Innovations in Controlling
Parasitic Diseases of Livestock and Poultry with Changing
Climate”, College of Veterinary Science and Animal
Husbandry, NDVSU, Jabalpur, 05-07 Feb.

Swarnkar CP, Sharma SR, Pandian SJ and Sonawane GG.
2020. Influence of climatic determinants on the neonatal
lamb survivability in semi-arid region. In: XXVIII Annual
Conference of Society of Animal Physiologists of India and
National Symposium on “Physiological Approaches to
Address Environmental Challenges for Increasing Animal
Productivity and Farmer's Income”, ICAR-CSWRI,
Avikanagar, 18-19 Feb.

Swarnkar CP, Singh D, Khan FAand Sharma SR. 2020. Impact
of withdrawal of anthelmintic type and community dilution
on reversion to susceptibility in Haemonchus contortus. In:
29" NCVP and National Symposium on “Challenges and
Innovations in Controlling Parasitic Diseases of Livestock
and Poultry with Changing Climate”, College of Veterinary
Science and Animal Husbandry, NDVSU, Jabalpur,
05-07 Feb.

> Book /Manual Chapters

efferr W Tpeie, Ay 919 weaR, gerd AR dfeds,
IS AR, Ao GaR, v SrdRT uifsyq, weer 9 #ion
uq wrads Rig] 2020 | ST 9 954 T SRATY YTl |
AHITI— DAII A d & ITHETT GeAT, AfABTTIR |

3o HAR, FAgTel AR fsm, e T et vd U AR
A | 9 I3 T BT 7ecd | T8 1-5 |

YT TR AT, A T=% AT, AT HAR Td 36 HAR | HS
D1 T T, U Ud ST HE<d | IS 6—18 |

fgTel ArRedl A, 58+ 98T, U7 TR MET Ud 3159 BAR |
RN BT T Tl | I 1923 |
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PO , TER HERET, BT §, IS AT Ud a5 BAR |
TS—THRAT # FSTT Haell ARV Td T | T8 24—28 |

G BAR AR, ATa] 18, IR g 9ee T 31 &1 agaal |
FE—JHRAT BT UTYOT FIRRAT TG I T | TS 2934 |

I 5 YT, ATl I ok Td AR JATE Igaal | TR &1
FRT I, U SATEHAT I | I3 3539 |

I GHR, HeaToT 8, AT HETuTaT, 9w HAR, Hrar 6 v
rerds RiE | Wi & foTy SITaT™ raelT | Uts 4043 |

g YT WUBR | 48 T qHRAT P T : AeT0T, BRI, ABATH T
IR | TS 4457 |

ST FAR Td 19T 919 MRAR | 1 I Bl ABAT - HA
FHed Gd AONEHROT B AT SAHTRAT | TS 5862 |

AR 41, TSR, RN SR Ud o, R | WS & 719 UG g¥ bl
e HaE | I3 6367 |

Sd7s AR, VR RiE wee Td 390 AR | H#I- 8 TR Bl
Rl U4 IS | IS 68—70 |

I BTl X R Ud FITRME AT | WRIATA BT TR Jaer |
I3 71-75 |

RofR RiE Wee, aMd=] |18, Ud s GAR AT | WA o
TSR e | I8 76—80 |

AT M TOR, R T I U AAGAR | HS—Fh) fAgor by

AR g (a7 | 7% 8182 |
RIGIGAR, ST M9 JOR Ud e URAT | TUTeAD] BT HIRT ARBR
T4 RN TREBR §IRT I AT Ud Ty | I3 8387 |
ST M Yok Ud A AT AT | 39 HSTIT E T AEhRI
[T BT 7T+, He Ud SRV | TS 84—88 |

In: Agricultural Science at your Fingertips (Eds. Jagan Singh
Gora, Chet Ram, SM Haldar, RP Sharma, V Bhati, Deepak
Singh and Dushyant Kumar), Scientific Publishers, Jodhpur

Sharma RP, Moharana PC, Jatav MK, Bijjarnia SL, Ali G and
Balai RC. 2021. Soil Science. pp 49-106.

Prasad J, Poonia T, Kantwa CR, Ali G, Reager MLand Bhamu
RS.2021.Agronomy. pp 141-248.

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.
2020. Management of coated and laminated textile wastes. pp
215-228.

In: Indian Natural Fiber Society in collaboration with
ICAR-NINFET, Kolkata on 28.11.2020

Kadam V. 2020. Role of natural fibers for atma nirbhar bharat.

In: Hands-on-training on estrus synchronization and
artificial insemination in sheep, ICAR-CSWRI, Avikanagar
on 23.11.2020 t0 2.12.2020 and 14.12.2020 to 23.12.2020

Bahire SV, Kumar Vijay, Paul RK, Saxena VK and Singh R.
2020. Import-export regulations of semen. pp 53-65.

Bahire SV, Mahla A, Kumar D and Kumar V. 2020. Detection of
estrusin sheep. pp 79-80.

Bahire SV, Mahla A, Paul RK, Kumar D, Kumar V and Singh R.
2020. Laparoscopic insemination in sheep: Principle,
methods and prospects. pp 96-99.

Bahire SV, Paul RK, Kumar D, Kumar V, Mohapatra A and
Singh R. 2020. Data management and record keeping in
sheep farm. pp 149-151.

Dangi SS, Mahla A, Kumar V and Kumar D. 2020. Factors
influencing success of artificial insemination in sheep. pp
76-78.

Kumar A and Misra SS. 2020. Overview of sheep production
and its prospects in India. pp 1-8.

Kumar D, Mahla AS, Dangi SS and Kumar V. 2020. Advances
in artificial insemination in sheep: Concepts and recent
developments. pp 37-40.

Kumar V, Kumar D, Mohapatra A and Singh R. 2020.
Reproductive physiology of sheep: basic concepts. pp 9-20.

Mahla AS, Dangi SS and Saxena VK. 2020. Principles,
methodology and prospects of reproductive
ultrasonography in sheep. pp 81-87.

Mahla AS, Kumar D, Saxena VK, Dangi SS, and Kumar V.
2020. Protocols for estrus synchronization and artificial
insemination in sheep. pp 48-52.

Mallick PK and Mohaptra A. 2020. Breeding principles for
development of dairy sheep: Indian prospect. pp 90-95.
Mohapatra A. 2020. Judging the reproductive herd health for

sheep farming. pp 88-89.

Pandian, S.J., Sonawane, G.G., Sharma, D.K. and Sharma,
S.R. 2020. Deficiency and production diseases in sheep.
pp 136-139.

Paul RK and Bahire SV. 2020. Essential and optional
requirements for ovine semenology laboratory. pp 152-153.

Paul RK, Bahire SV, Kumar V, Mohapatra A and Kumar D.
2020. Transport of semen for fixed time artificial
inseminationin ewes. pp 107-108.

Paul RK, Bahire SV, Mohapatra A and Kumar D. 2020.
Objective evaluation of preserved semen. pp 72-75.

Paul RK, Bahire SV, Mohapatra Aand Kumar D. 2020. Semen
dilution and short term preservation. pp 70-71.

Paul RK, Bahire SV, Saxena VK, Kumar D and Singh R. 2020.
Recent techniques of semen evaluation. pp 100-106.

Paul RK, Kumar V and Kumar D. 2020. Semen collection from
ram and subjective evaluation. pp 45-47.
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Paul RK, Mohapatra A and Dangi SS. 2020. Preparation of
artificial vagina, semen diluents and intravaginal sponges.
pp41-44.

Sahoo A. 2020. Nutritional approaches for improving
reproductive efficiency in small ruminants. pp 32-36.

Saxena VK, Mahla AS and Kumar D. 2020. Applications of
novel molecules forinduction of estrus in sheep. pp 66-69.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR.
2020. Diagnosis and control of important infectious
diseases of sheep and goat. pp 120-128.

Sharma RC, Kumar R and Kumar A. 2020. Breeding principle
involved in development of prolific Avishaan sheep and
importance of FecB genotyping. pp 109-119.

Singh R, Mohapatra A, Kumar V, Saxena VK and Kumar D.
2020. Physiological approaches for augmenting sheep
production. pp 21-31.

Sonawane GG, Pandian SJ, Sharma DK and Sharma SR.
2020. Risk management and control of diseases
transmission through reproductive technologies in sheep.
pp 129-135.

Swarnkar CP. 2020. Epidemiology and management of
gastrointestinal nematodes in sheep flocks. pp 140-148.

> Popular articles / Pamphlets / Folders

Popular articles

TOH. HEdl, 4. U], Td HAR, TH.UH.S. Thdl T IMHdS
A% | 2020 | /g YS9 &Y TIGH Th-d | W, 72: 3638 |

TP, Wi, AR.YH. ¥ee, TR 41, uhAR g gd T
Mg, | 2019 | Wi H URUGdr /S &HaT Pl 98 & fory
SITATaNT Ueh VeI dIeT—Ueh STaT UANT | ATy 13: 41—43 |

TS, AR, 3R.UH. ¥ce, THAN. W91 Ud Q. A8 | 2019 | Y
Td SRy &l H We—daRAl B FT deol @l
RecTrg—Arers | sifagst 13: 24—28 |

. e, R WRBR, AR, Tet. HoT gd ORI T | 2020 |
WoTel (AU R oTe” Tl & |T—wre ugurer
PR MY deri| P Jar www.krishisewa.com/articles/
production-technology/1115-increase-income-by-farming-
along-with-animal-husbandry-by-planting-khejdi.html

T 919 T, IR IATS Tgaal U el I T | 2020 | STeaR]
IRET BT Wl Td TYUTe IR H4Td | TR 73: 41—42 |

e Rig, S1fiar AeTar vd st AR R | 2020 | 3MmfaH
T T 9 fhaHl & amfdfe gur # ifderrR &1 31fid
TRIT | URJET UehTRT 11: 39

oI FAR, 00 FAR, gl s vd o garer [oiaR |
2020 | JfABTAT W — T T AN I B IR HHTGATY |
TSI HEHTeT 11: 16—18 |

RISIg AR, RN THT, Y. Afcetd Td B0 FAR | 2020, HS
D1 [T el | Wl 73: 24—26 |

TR TBR, 1. el U 3R, Tl Ho | 2020 | IRT HHA &
U H B DI W B HAT www.krishisewa.com/
articles/production-technology/94-fodder-crops/1113-
mulberry-cultivation-as-a-fodder-crop.html)

RG] TRBR, TIARI AT, [T AT HI07 T GReT a7 I |
2020 | IR S BT P H Ffard SuART | Wl 73: 3032 |

TRIGAT ARBR, TN AT, T AT HIOM, TASTR. T[OoR Td Gol T5
T | 2020 | TET EX AR BT SHE AT | WA 73: 46—47 |

3ol AR, Ragred fsm, Ioila AR, adew] A8 Ud 9. &
AT | 2020 | WRT H WS U @I ReIfel va HHTGAIY | el
73:8—11 |
U4 T, 12019 | Y ¥ S qNfded Uegsd &1 Hd
TR UR YT : Ueh FHIET | R 17: 12—15 |

JR.G. AV, FRIGAT AP, dl. AT, TA.IR. ok Td IARAR |
2020 | fdell 7ex =RATE e 29 va S fawed | HfY
|ar |

technology/fodder-crop/1132-butterfly-pea-an-alternative-
for-grassland-development.html

ST M T[S, YR T I Tl [redes {98 | 2020 | fEAET @1
graTfTe—aneie Refd R Bifds—19 &1 y9Td | geR e
15 (35) 06 H 12 TS 2020 |

STeT R o, R I I Gd e (48 | 2020 | Se—gH0
qTeihi Pl AldTsdl T el HaT | FeR TeH 15 (33) 22 | 28
ST 2020 |

Arpita Mohapatra and Raghvendar Singh. 2020. Sheep milk:
Wealth forhuman health. Livestock Line 14:24-26.

Arpita Mohapatra and SR Panigrahy. 2020. Revolutionisation
in dairying through sheep milk augmentation. Pasudhan
Prahari. www. pashudhanpraharee.com/revolutionisation-
in-dairying-through-sheep-milk-augmentation/

www.krishisewa.com/articles/production-

Jyoti Jawala, Shumaila Taskeen, Arvind Soni, Sumit Kumar.
2020. Non-thermal preservation techniques of meat and
meat products. Beverage and Food World 47: 24-27.

Krishnappa B, Davendra Kumar and SMK Nagqvi. 2020.
Oestrus synchronization and artificial insemination in
sheep. Indian Farming 70: No 7.

Sarobna Sarkar, Banwari Lal and RL Meena. 2020. Safe
utilization of waste wool in agriculture. Indian farming 70:5-7.

Shilpi Kerketta, Srobana Sarkar and A Sahoo. 2020. Moringa
oleifera: nutritious green fodder for small ruminants.
Livestock Technology 10: 39.

SMK Thirumaran, K Pachaiyappan, AS Rajendiran, P
Thirumurugan, G Nagarajan, S Rajapandi and G Murali.
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2020. Management of Orf disease in sheep flock.SRRC
(ICAR-CSWRI), Mannavanur.

Folders

TS, T, IR HAR, ATeT A9ST U4 faHe He= | 2020 |
ARATET WS IORIE & A% &3 @ UM| e,
ATHITIA— D41 S UG S AFHT TR, AIHTIR |

iR, AL, M, TAR. Ud AMTEs, SO | 2020 | Faoid
AT gog ¢ I TP — YT XEAT | RIS AR Tedd
FTIHH — HH TR § TIAT G | AP IGU—BLIT Hg T
ST IFAET T, ATHTR |

U, AL, ATaE, SO Ud 9mf, TH.RTR. | 2020 | 9 NaSt
H Ao & HF BT 8 AIS TOMerd | Rael IR
qcdd BRIHH — B TR § Faud J& | NP IGT—Bdd
W UG &+ ST AL, ISR |

T I I, 2T RiE ud rgaws R | 2020 | sifa@re | g,
T U—DEIT HS Ud S STTEITT eI, AfIBTTIR |

I T5 YT, AT A1g Ud IFAR T1G adaal | 2020 | &
TRl B ART g d ST | M IGU-DE WS T e
ST HIH, ISR |

Balaganur K, Kumar D, Bahire SV, Mahla AS, Naqvi SMK and
Singh R. 2020. Laparoscopic artificial insemination in
sheep. ICAR-Central Sheep and Wool Research Institute,
Avikanagar.

Mohapatra A, Kumar D, Naqvi SMK and Singh R. 2020.
Division of Animal Physiology and Biochemistry: at a
glance. ICAR-Central Sheep and Wool Research Institute,
Avikanagar.

SoniA, Gadekar YP and Shinde AK. 2020. 35 years Research
contribution of Livestock Products Technology- Meat, Milk
and Rabbit Fur (1985-2020). ICAR- Central Sheep and
Wool Research Institute, Avikanagar.

Swarnkar CP, Sharma SR and Sonawane GG. 2020. Neonatal
lamb mortality: exposure — inanition syndrome. ICAR-
Central Sheep and Wool Research Institute, Avikanagar.

Swarnkar CP, Sonawane GG and Sharma SR. 2020. Best
practices for reducing the neonatal mortality in sheep
flocks. ICAR- Central Sheep and Wool Research Institute,
Avikanagar.

Telecasting Programme

Participant Date Agency

LR Gurjar 09.06.2020  https://www.youtube.
com/watch?v=Y2jHfea
pEGU&t=83s

Raghvendar 27.08.2020 HELLOKISAN”

Singh on DD Kisan

Broadcasting Programme

Participant Date Agency

PK Mallick 18.01.2020  AllIndia Radio, Jaipur

SR Sharma 25.01.2020

CP Swarnkar 01.02.2020

Arvind Soni 13.02.2020

LR Gurjar 22.02.2020

HK Narula 20.08.2020 AllIndia Radio, Bikaner

Gene Bank Submission

Contributors Year Sequence Accession
No.

Nagarajan G, 2020 Interferon MT151626

MeenaAS, Epsilon

Kumar Rajiv, gene of

Sharma PR, Avishaan

Thirumaran SMK, sheep

PachaiyappanK.,

Thirumurugan P and

Rajendiran AS

178 ICAR-Central Sheep & Wool Research Institute



Annual Report 2020

> Awards and Recognition

Recepiant/s Year Award/Recognition Venue
LR Gurjar 2020 Excellence in Extension Society for Scientific Development in Agriculture
Award 2020 and Technology during International web
Conference
Amar Singh Meena, 2020 BestArticle Award Pashudhan Prakash, NBAGR, Karnal
Rajiv Kumarand Arun
Kumar
Swarnkar CP, Singh 2020 Best Paper Presentation 29"NCVP and National Symposium on “Challenges
D, Khan FAand Award and Innovations in Controlling Parasitic Diseases of
Sharma SR Livestock and Poultry with Changing Climate”,
College of Veterinary Science and Animal
Husbandry, NDVSU, Jabalpur
ICAR-CSWRI 2020 1* prize for exhibition Farmer fair at ICAR-NRCSS, Ajmer
2020 2" prize for exhibition National Dairy Mela at ICAR-NDRI Karnal
NEEESRE 2020 IEEISRSCIERGIL IR s aRve g, SiegR
SAAR Fellow- Animal Society for Agriculture and Allied Research,
Science Jawaharlal Nehru University Convention Centre,
New Delhi
Rajani Kumar Paul 2020 Prof. S.S. Gurya Young SMVDU, Katra, Jammu
Scientist Award
Vijay Kumar Saxena 2020 Best Research Paper ICAR-IVRI, Izatnagar
Award

Participationsin Webinars / Conferences / Meetings / Workshops / Symposia / Trainings / Deputations /

Interactive Meet / Kisan Goshti

Scientist(s) Participation

Arun Kumar

Raghvendar
Singh

Workshop on Sheep Data Base Management System at ICAR-CSWRI, Avikanagar, 8-10 Jan, 2019

Workshop on Annual work plan of KVKs of Rajasthan at KVK, Bansthali, 21-22 Jan, 2019

XXV Meeting of ICAR-Regional Committee No. VI, Agricultural University, Anand, Gujarat, 4-5 Feb, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb,
2019

Exhibition and Scientist-Farmer interaction at ARC-Bikaner, 4 Apr, 2019

Meeting of Advisory Board on Skill development training program for sheep goat and rabbit rearing at NABARD,
Jaipur, 25 Jun, 2019

Annual Review Meeting of KVK-ATARI zone Jodhpur at MPAUT, Udaipur, 11 Jul, 2019

Brainstorming Session on Technological innovations and strategies for farmers' prosperity in Rajasthan at
NASC complex, New Delhi, 13 Jul, 2019

Kishan Gausthi during visit of Honourable MoS Agriculture Sh Kailash ji Choudhary at ARC Bikaner, 29 Aug,
2019

Machine shearing of sheep at ICAR-CSWRI, Avikanagar, 4-14 Oct, 2019

National Conference on Livelihood improvement through sustainable livestock production at CIRC, Meerut, 3-4
Nov, 2019

3" Global Meet on Science and technology for ensuring food and nutritional security at ICAR-NRC on Seed
Spices, Ajmer, 1-3 Dec, 2019

Workshop on Livestock improvement through artificial insemination at NASC, New Delhi, 6 Dec, 2019

Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Bureau of Indian Standard webix 21% meeting of Wool, Wool Products and Textile Floor Covering Sectional
Committee on 2 Sep, 2020
14" RAC meeting of ICAR-NRCP through webinar on 26 Aug, 2020
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Scientist(s) Participation

A Sahoo

RSBhatt

SR Sharma
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52"EC Meeting of Central Wool Development Board on 26 Jun, 2020
Webinar on 'Post pandemic challenges and opportunities in Animal Health',College of Veterinary and Animal
Sciences, SVPUAT, Meerut, 14 Aug, 2020
Breed Registration Committee meeting at Krishi Bhawan, New Delhi on 24 Jan, 2020
Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual Workshop on
“Uses and implementation of KRISHI” on 9 Sep, 2020
International Webinar on 'Achieving Land Degradation Neutrality' on 22-24 Jul, 2020
National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020
NBA-UNDP Webinar series on 'Biodiversity and Biological Diversity Act 2002', 22 Jul, 2020
Secretary, DARE VC with all Directors of ICAR institute on 19 Mar and 10 Apr, 2020
VC on 2™ National Webcon 2020, CSAU, Kanpur, 6-8 May, 2020.
VC onAgenda for Convergence Meeting of DAHD and ICAR, 24 Jun, 2020
VC onAustralia-India Sheep Breeding Program, 13 Jul, 2020
VC on collaboration between DHAD and ICAR on Identified areas of Animal Husbandry and Dairy Sector, 25
Jun, 2020
VC on Dairy industry during COVID-19, 17 Apr, 2020
VC on GB meeting of ICAR, 29 Jun, 2020
VC on ICAR Regional Committee-1, 30 Jun, 2020
VC on Rolling Out of TSAIn ICAR, 15 Jul, 2020
VC with all Directors of ICAR institute by DG- ICAR, 13 Mar, 2020
Webinar on'Integrated Insect Pests and Nematodes Managementin Banana', 4 Aug, 2020
Webinar on Challenge, Opportunities and Future of Inland Fisheries on 12" Jun, 2020
Webinar on COVID-19 Pandemic: CRSIS and AFTERMATH, 20 Jul, 2020
Webinar on IMPACT of COVID- 19 on Poultry Sector and Road Ahead, 1 May, 2020
Webinar meeting on collaboration with Australia on Wool Technology as per intention of Ministry of Text., CWDB,
Jodhpur, 18Sep, 2020
Participated and chaired a session in National Conference on 'Paradigm shift in livestock management to obtain
high quality animal products for enhancing farm economy and entrepreneurship' Post Graduate Institute of
Veterinary Education and Research, Jaipur, 4 Feb, 2020
Participated and chaired a session in Workshop on 'Productivity enhancement in Goats through Atrtificial
Insemination: Scope, Challenges and Strategies', organized by UP Pandit Deen Dayal Upadhyaya Pashu
Chikitsa Vigyan Vishwavidyalaya Evam Go-Anusandhan Sansathan, Mathura, 13-14 Jan, 2020
National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

XXVIII Annual Conference of Society of Animal Physiologists of India, ICAR- CSWRI, Avikanagar, 18-19 Feb
2020

National Workshop on “ Enteric methane emission in India: Estimation, amelioration and technology adoption",
ICAR-NAINP, Bengaluru, 12-13 Mar 2020

XXVIII Annual Conference of Society of Animal Physiologists of India, ICAR- CSWRI, Avikanagar, 18-19 Feb
2020

National Workshop on “ Enteric methane emission in India: Estimation, amelioration and technology adoption",
ICAR-NAINP, Bengaluru, 12-13 Mar 2020

Webinar on “Wool processing, Handicraft and Garment Manufacturing” under CWDB Scheme, ICAR-CSWRI,
Avikanagar, 28 Jul, 2020.

Webinar on “Post Pandemic Challenges and Opportunities in Animal Health”, SVP University of Agriculture and
Technology, Meerut, 14 Aug, 2020.

Webinar cum discussion on “ISO 9001 Certification”, CSWRI, Avikanagar and M/s TNV Certification, New Delhi,
10 Sep 2020.
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Scientist(s) Participation

SMK Naqvi

RC Sharma

FA Khan

HK Narula

AS Rajendiran

Nirmla Saini

PK Mallick

GG Sonawane

Davendra
Kumar

G Nagarajan

Online Training on “Effective Health management for Enhancing Work Efficiency of ICAR Employees”, ICAR-
IIHR, Bengaluru, 22 Oct, 2020.

International webinar on “One Health Approach for Prevention and Control of Emerging Zoonosis and Rabies in
India”, PGIVER, Jaipur, 28 Sep, 2020.

Webinar on “Sheep and Rabbit Farming Systems as Entities to Double the Farmer's Income by 2022:
Opportunities and Challenges”, ICAR-SRRC (CSWRI), Mannavanur, 20" Nov, 2020.

Workshop on “Intellectual Property Management in Agriculture”, ICAR-Indian Institute of Agricultural
Biotechnology, Ranchi, 28 Nov, 2020.

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer'sincome”, ICAR-CSWRI, 18-19 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

29"NCVP and National Symposium on “Challenges and Innovations in Controlling Parasitic Diseases of
Livestock and Poultry with Changing Climate”, College of Veterinary Science and Animal Husbandry,
NDVSU, Jabalpur, 05-07 Feb, 2020.

Virtual Workshop cum Training Programme on IPR in Agricultural Research and Education in India, ICAR, New
Delhi, 12-28 Sep, 2020.

Webinar on Patent intelligence as an effective strategic decision support tool for Universities, Clarivate
Analytics, Philadelphia, USA, 24 Sep, 2020.

Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual 9 Sep, 2020.

Webinar on Integrated farming system for entrepreneurship development during Covid19 pandemic, SKRAU,
Bikaner, 23-24 Jun, 2020

Webinar on National webinar on strategy for strengthening agricultural education under changing scenario of
Covid-19, SKRAU, Bikaner, 26-27 Jun, 2020

Meeting of Institute Technology Management committee of ICAR-CIAH, Bikaner, 7 Aug, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

Agri-business Incubator workshop, ICAR-CSWRI, Avikanagar, 27 Jun 2020
One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020
Online training on Physio-biochemical and biotechnological approaches for optimization of health and
reproduction in animals, College of Veterinary Science and AH, Mhow, 1-21 Dec, 2020

Webinar on “Enhancing livestock productivity for food security through advanced genetics and reproductive
techniques”, MBAC, Saharsa, BAU, Sabour.

Webinar lectuture series on “Bioinfermatics and statistical tools in Livestock esearch”, ICAR-CIARI, Port
Blair, 16-25 Nov 2020.

Webinar on “Understanding Basics of Antibiotics in Context of Antimicrobial Resistance for INFAAR Members”
Food and Agriculture Organization of the United Nations (FAO) and ICAR, New Delhi, 22-23 Jun, 2020.

Webinar on “Quality Management System in AMR Laboratories for the Indian Network for Fisheries and
Animals Antimicrobial Resistance (INFAAR)”, Food and Agriculture Organization of the United Nations
(FAO) and ICAR, New Delhi, 24 Sep 2020.

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

International Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases —
A new prospective approach”, VCRI, Tirunelveli, Tamil Nadu, 15-16 Oct 2020

International e-conference on “Insights into the diagnosis and control of parasitic diseases for enhanced
livestock production” VC&RI, Orathanadu, Tamil Nadu, 7-8 Dec 2020
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Scientist(s) Participation

PThirumurugan

CP Swarnkar

SJ Pandian

DK Sharma

Srobana

Sarkar
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One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

Annual Review Meet of AINP on Neonatal Mortality in Farm Animals, NASC, New Delhi, 7 Jan, 2020

29"NCVP and National Symposium on “Challenges and Innovations in Controlling Parasitic Diseases of
Livestock and Poultry with Changing Climate”, College of Veterinary Science and Animal Husbandry,
NDVSU, Jabalpur, 05-07 Feb, 2020.

XXVIII Annual Conference of Society of Animal Physiologists of India and National Symposium on
“Physiological Approaches to Address Environmental Challenges for Increasing Animal Productivity and
Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb, 2020.

Webinar series on "Strategies for sustainable control of parasites of livestock, poultry and wildlife and their public
health significance". Department of Veterinary Parasitology, LUVAS, Hisar, Haryana, 21-23 Aug, 2020.

Live webinar on “Management of peri-partum conditions in bovine". Intas Animal Health, 30 Aug, 2020.

National webinar on “Parasites, Production and Environment”. College of Veterinary Science and A.H, Anjora,
Durg (Chhattisgarh), 17 Sep, 2000.

Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual Workshop on
“Uses and implementation of KRISHI”, 9 Sep, 2020

Webinar on VET-Management of hemoprotozoan diseases in large ruminants". Alembic Pharmaceuticals Ltd.,
13 Sep, 2020.

Webinar on “Production Diseases in Farm Animals". Intas Animal Health, 13 Sep, 2020.

Webinar on “Updates on treatment and control of mastitis in bovine". Alembic Pharmaceuticals Ltd., 3 Oct, 2020.

International Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases —
A new prospective approach”. Veterinary College and Research Institute, Tirunelveli (Tamil Nadu), 15-16,
Oct, 2020

Webinar on “Traumatic reticuloperitonitis- Advances in the diagnosis and treatment”, VCRI, Orathanadu, TN,
15" Sep 2020.

Webinar cum Virtual Kisan Sangosti, VUTRC- RAJUVAS, Avikanagar, 15 Oct 2020.

Workshop on “Implementation of ICAR-FAO- TCP on Antimicrobial Resistance” National Bureau of Fish
Genetic Resources, Lucknow, 10 Dec 2020.

Webinar on “Impact of covid—19 pandemic on veterinary education”, Zydus AHL, Ahmedabad and Indian
Society for Veterinary Medicine, 11 Jul 2020.

Webinar on “Nanotechnology in Veterinary Practice: Opportunities and Challenges” Zydus AHL, Ahmedabad
and Indian Society for Veterinary Medicine, 11 Jul 2020.

Webinar on “Veterinary medicine and artificial intelligence”, Zydus AHL, Ahmedabad and Indian Society for
Veterinary Medicine, 18 Jul 2020.

Webinar on “Clinical use of antibacterial in veterinary practice: an overview”, Alembic Pharma, Vadodara, 25 Jul,
2020.

Webinar on “Nanocarrier based formulations: potential strategy for innovative veterinary medicines”, Zydus
AHL, Ahmedabad and Indian Society for Veterinary Medicine, 1 Aug, 2020.

Webinar on “Novel barrier formulations for veterinary applications”, Zydus AHL, Ahmedabad and Indian Society
for Veterinary Medicine, 19 Sep, 2020.

Webinar on “Updates on treatment and control of mastitis in Bovines”, Alembic Pharma, Vadodara, 3 Oct, 2020.

Webinar on “Various Wound management in field conditions”, VUTRC, Tonk at Avikanagar, 15 Oct, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Hands-on Training cum Workshop on “Livestock methane emission: Assessment, Impact and Amelioration
Strategies”, ICAR-NIANP, Bengaluru, 24-26 Nov 2020

Online National Workshop on” Climate smart livestock production”, WBUAFS, West Bengal, 5-7 Aug 2020
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Scientist(s) Participation

Abdul Rahim

Arpita
Mohapatra
AS Mahla

Krishnappa B

RK Paul

SV Bahire

SS Dangi

Vijay Kumar

VK Saxena

Arvind Soni

Rajiv Kumar
SMK
Thirumaran

PachaiyappanK

Chandan
Prakash

Ashish Chopra

Ghous Ali

International webinar on “Antibiotic resistance: amenace in management of mastitis”, SKUAST, Jammu, 10 Sep, 2020

International webinar on “Present and future trends in conservation and breeding technologies to enhance
production in indigenous animals”, VCRI, Tirunelveli (Tamil Nadu), 15 Dec, 2020

International Webinar on "Climate smart livestock and poultry production through nutritional interventions",
TANUVAS, 23-24 Nov, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

e-workshop on 'Veterinary Reproductive Ultrasonography (eReprosound)’, Indian Society for Study of Animal
Reproduction and INTAS Animal Health, 8-10 Aug, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Webinar entitled 'Current Scenario and Future Challenges with Emphasis on Awareness about COVID-
19 Pandemic', NASI-Rajasthan Chapter, 22 Dec, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer'sincome”, ICAR-CSWRI, 18-19 Feb, 2020

XXXIII Annual Convention of IAVMI and National conference on Challenges and Threats of Microbes to Animals
and Humans, ICAR-IVRI, 6-7 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal
productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

One day webinar on “Incertitude and Convictions on Meat Consumption in COVID Scenario” College of
Veterinary Science and Animal Husbandry, Jabalpur, 15Jun 2020

Two days webinar on “Food Safety Regulation for Genetically Engineered / Modified Animals”, 8-9 Sep 2020

Five day online training programme on “Market Research and Value Chain Management of Agricultural
Commodities, ICAR-NAARM, Hyderabad, 17-21 Nov 2020

Genome editing regulatory approaches for animals, 23-24Sep 2020.

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 202

International Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases —
A new prospective approach”, VCRI, Tirunelveli, Tamil Nadu, 15-16 Oct 2020

International webinar on “Climate smart livestock and poultry production through nutritional interventions”
Institute of Animal Nutrition, TANUVAS, Kattupakkam, Tamil Nadu, 23-24 Nov 2020

Webinar on “Core Competencies for Extension Professionals” MANAGE, Hyderabad, 17 Jul 2020
One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

IAVMI conference on “Challenges and threats of microbes to animal and humans”, ICAR-IVRI, Izatnagar, 6-7 Feb, 2020

Workshop on “Diagnostic approaches in Virology”, lIT-Guwhati, 4-6 Mar, 2020

International webinar on “ COVID 19 pandemic: crisis and aftermath”, 20-21 Jul, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

XVII SOCDAB National Symposium: Enhancement of Farmers' Income through Management of Animal
genetic Resources, College of Veterinary Science and AH, Mhow, 10-11 Feb, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020
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ABTS

ADF
ADG
AGB
AgNPs
AH

Al
AICRP
AP&B
ARC
ARS
ATIC
ATMA
ATP
BB
BMPR
BZ
cDNA
CEP
CF
CFB
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CIRG
CL
CMC
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CSs

Cu
CSWRI
CwDB
CWMP
DARE

DAS
DBT
DEAE
DFA
DFY
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Agri Business Incubation Centre
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid

Acid Detergent Fibre

Average Daily Gain

Animal Breeding and Genetic

Silver Nano Particles

Animal Health

Artificial Insemination

All India Coordinated Research Project
Animal Physiology and Biochemistry

Arid Region Campus

Agricultural Research Services

Agricultural Technology Information Centre
Agriculture Technology Management Agency
Annual Training Plan

Black Brown

Bone Morphogenetic Protein Receptor
Benzimidazole

Complementary Deoxyribonucleic Acid
Cauda Epididymal Plasma

Crude Fibre

Complete Feed Block

Central Institute for Research on Buffalo
Central Institute for Research on Goats
Corpus Luteum

Carboxymethyl Cellulose

Crude Protein

Cysteine Synthase

Copper

Central Sheep and Wool Research Institute
Central Wool Development Board
Conventional Worm Management Programme
Department of Agricultural Research and
Education

Days After Sowing
Department of Biotechnology
Diethylaminoethyl

Desirable Fatty Acids

Dry Fodder Yield

Deenanath Grass

Dry Matter

DMA
DMI
DNA
DPPH
DRDO
DST
EADR
eCG
ED
EE
EHA
ELISA
ENA
EPE
EPG
ET
EYCG
FCR
FEC
FecB
FECR
FE-SEM
FET
FNAC
FO

FP
FPD
FTIR
GA
GC-MS
GFY
GG

Gl
GMM
GN
hMMP
ICAR

IMAC
IMC
INFAAR

ABBREVIATIONS

Dry Matter Accumulation

Dry Matter Intake

Deoxyribose Nucleic Acid
2,2-diphenyl-1-picryl-hydrozyl-hydrate
Defence Research and Development Organisation
Department of Science and Technology
Equivalent Average Death Rate

Equine Chorionic Gonadotrophin

Effective Dose

Ether Extract

Egg Hatch Assay

Enzyme-Linked Immunosorbent Assay
Enzootic Nasal Adenocarcinoma

Ewe Productive Efficiency

Eggs Per Gram

Enterotoxaemia

Egg Yolk Citrate Glucose

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Faecal Egg Count Reduction

Field Emission-Scanning Electron Microscopy
Field Experience Training

Fine Needle Aspiration Cytology

Fish ol

Feather Pennisetum

Filter Paper Degrading

Fourier Transform Infrared

GermanAngora

Gas Chromatography - Mass Spectrophotometer
Greasy Fleece Yield

Grey Giant

Gastrointestinal

GM x Malpura

Groundnut

High Mitochondrial Membrane Potential
Indian Council of Agricultural Research
Interleuikin

Immobilized Metal Affinity Chromatography
Institute Management Committee

Indian Network for Fisheries and Animal
Antimicrobial Resistance
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Isopropyl 3-D-1-thiogalactopyranoside
Institute Research Committee

Institute Technology Management Unit
Jaagsiekte Sheep Retrovirus

Kisspeptin

Karnataka Veterinary, Animal and Fisheries
Sciences University

Krishi Vigyan Kendra

Larvae third stage

Larvae fourth stage

LeafAreaIndex

longissimus dorsi

Larval Mortality Assay

Liquid Milk Formulae

Livestock Research Station

Litter Size at Birth
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SCIENTIFIC, TECHNICAL AND

ADMINISTRATIVE STAFF

Dr Arun Kumar, Director

Animal Genetics and Breeding Division

DrR.C. Sharma
DrS.S. Misra
DrP.K. Mallick

Dr Rajiv Kumar
MrA.S. Meena
MrY.R.Meena
MrR.K. Meena
MrRam Rai Meena

Animal Nutrition Division

Dr A. Sahoo

Dr R.S. Bhatt

Dr S.C. Sharma
Dr Banwari Lal

Dr Srobana Sarkar
Dr Shilpi Kerketta
Dr R.B. Sharma
Mr M.C. Meena
Mr S.R. Meena

Mr R.P. Chaturvedi
Mr T.K. Jain

Principal Scientist & 1/C
Principal Scientist
Principal Scientist

Sr. Scientist

Scientist

Technical Officer
Technical Officer
Technical Officer

Principal Scientist & Head (Acting)

Principal Scientist
Principal Scientist
Scientist

Scientist

Scientist

CTO

ACTO

ACTO

Senior Technical Officer
Technical Officer
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Dr Raghvendar Singh
Dr Davendra Kumar
Dr Vijay Kumar

Dr Vijay Kumar Saxena
Dr Rajani Kumar Paul
Dr Arpita Mohapatra
Dr S.S. Dangi

DrA.S. Mahla

Mr Ranjit Singh
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Dr S.R. Sharma

Dr F.A. Khan

Dr G.G. Sonawane
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Dr D.K. Sharma

Mr Ved Prakash Singh
Mr S.C.Dayama
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Principal Scientist
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Scientist

Scientist

Scientist

Scientist

Scientist

ACTO

Principal Scientist & I/C
Principal Scientist
Principal Scientist
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Scientist (SG)

Scientist

CTO

Technical Officer

(As on 31.12.2020)

Textile Manufacturing and Textile Chemistry Division

Dr N. Shanmugam
Dr Ajay Kumar
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Er Shekhar Das

Mr Nehru Lal Meena
Mr B.L. Ujiniya

Principal Scientist & I/C
Principal Scientist
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Scientist (On study leave)
Scientist (On study leave)
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Technical Officer
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Livestock Products Technology Section

Dr R.S. Bhatt
Dr Arvind
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Mr J.P. Meena
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Principal Scientist & I/C
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Scientist & I/C
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Dr Arun Kumar
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Dr Arun Kumar Tomar
Dr S.S. Misra
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Dr R.S. Bhatt
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Mr Shyam Singh
Mr M.R. Meena
Mr J.P. Bairwa
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Principal Scientist & I/C

Principal Scientist & I/C
Principal Scientist

Principal Scientist & I/C
Technical Officer

CTO (Farm Supdt) & I/C
ACTO
Senior Technical Officer
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Feed Technology

Dr R.S. Bhatt
Mr M.C. Meena
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Audit and Account

Principal Scientist & I/C Mr C.L. Meena
ACTO

Estate Section

Human Resource Development Section

Dr S.C. Sharma
Dr V.V. Kadam

Agriculture Knowledge Management Unit

Dr S.J. Pandian
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Mr Naveen Kumar Yadav

Institute Technology Management Unit

Dr F.A. Khan

Hindi Cell

Mr Naveen Kumar Yadav
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Dr Davendra Kumar

Right to Information Cell

Mr Neeraj Tanwar
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Dr Davendra Kumar
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Public Relation Cell

Dr R.C. Sharma

Guest house (Jaipur)

Mr Ranjit Singh

Guest house (Avikanagar)

Mr Neeraj Tawar

Administration

Mr Suresh Kumar
Mr Neeraj Tanwar
Mr M.A. Khan

Mr Ram Pal Verma
Mr K.B. Bairwa

Mr Sanjay Sharma
Mr Shivji Ram Jat
Mr D.L. Verma
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Er S.C. Gupta

Principal Scientist & I/C Mr M.S. Ghintala
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Mr M.C. Meena
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Mr Neeraj Tanwar
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Principal Scientist & 1/C Mr R.D. Prasad
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AD (OL) Mr Suresh Kumar
Rukmesh Jakhar

Principal Scientist & I/C Human Dispensary

Dr S.R. Sharma

Public Information Officer

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 Vimal Mehrotra
Mr Madan Lal

Mr K.S. Gurao

Mr Abhay Kumar

Mr Lala Ram Meena
Mr Shashank Jain

Principal Scientist & I/C

Principal Scientist & I/C

Principal Scientist & I/C

ACTO

Instrument & Electrical Unit

Assistant FAO& I/C

STO & 1/C
Technical Officer

ACTO
Senior Technical Officer

AO & 1/C
Technical Officer
Technical Officer
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Security Officer

Principal Scientist & I/C

Principal Scientist & I/C
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist (On study leave)
CTO

Technical Officer
Technical Officer
Technical Officer
Technical Officer

AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi

Dr Abdul Rahim

Mr Manoj Kumar Sharma
Mr Manish Badola

Administrative Officer

Chief Administrative Officer

Administrative Officer . .
Dr A.S. Rajendiran

AAO Dr P. Thirumurugan
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AAO Dr Pachaiyappan K.
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Southern Regional Research Centre, Mannavanur

Principal Scientist & I/C
Senior Scientist

Senior Scientist
Scientist

Scientist

ACTO

Senior Technical Officer
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Joined

1. Dr. Shilpi Kerkatta, Scientist (LPM) on 04.04.2020
2. Dr.Rajni Chaudhary, Scientist (AGB)on 31.07.2020

Superannuation

Dr. P.R. Sharma, Chief Technical Officer (VO) on 31.01.2020

Sh. Kailash Chand Sharma, Technical Officer on 29.02.2020

Sh. RamAvtar Sharma, Private Secretary on 30.06.2020

Sh. Harish Chand Tabiyad, Assistant on 30.06.2020

Sh. Laxmi Narayan Meena, Skilled Supporting Staff on 30.06.2020
Dr. S.M.K. Naqvi, Principal Scientiston 31.07.2020

Sh. Hawa Singh, Technical Officer on 31.07.2020

ShBhag Chand Srimal, Assistant VRS on 1.08.2020

Sh. Karan Singh Tanwar, Sr. F&AO on 31.08.2020

10. Dr. Shankar Lal Sisodia, Chief Technical Officer (VO) on 31.08.2020
11. Dr.A.K. Shinde, Principal Scientiston 31.10.2020

12. Dr. Om Prakash, Chief Technical Officer (AFM)on 31.11.2020
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©

Transfer

Dr. Krishnappa Balanagur, Scientist (AP&B) to ICAR-NIANP, Bengaluru on 28.01.2020

Sh. Swaroop Chand, UDC (on deputation) to ICAR-CIAH, Bikaner on 23.05.2020

Dr. Raj Kumar, Scientist (Vety. Extension) to ICAR-NDRI, Karnal on 14.08.2020

Dr.Y.P. Gadekar, Scientist (LPT) to ICAR-NRC on Meat, Hyderabad on 14.08.2020

Dr. S.K. Sankhyan, Principal Scientist (AN) to ICAR, HQ, New Delhion 11.09.2020

Dr. D.B. Shakyawar, Principal Scientist (TMTC) joined as Director, ICAR-NIRJAFT, Kolkata on 26.09.2020
Dr. Banwari Lal, Scientist (Agronomy) to ICAR-IIPRI, Regional Centre, Bikaner on 30.11.2020

Dr. S.V. Bahire, Scientist (Animal Biochemistry) to ICAR-IVRI, Regional Office, Pune 09.12.202

© N oA~ b=
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p VISITOR N

| am extremely pleased to visit have and take part in 59" foundation day program. The Institute is doing a
great service particularly for small and marginal farmers who have low income and rearing of sheep has made a
significant change in social economic status of the community .The Avishaan breed and nutritious feed / manure
has been a boon to sheep producers in the country. | congratulate the Director, team of scientists and all staff for the

wonderful job they are doing towards farm economy of the country.
Dated:4/01/2020 Dr. Arvind Kumar
VC, RLBCAU, Jhansi

Amazing, great to see the organisation, nice, neat and clean, great work with lot of potential. One of its kind
proud of India, some very rare items made from wool. | would like to visit again and again although it is my first visit.

Thumps up to all the officers, Scientists and authority to develop and maintain CSWRI, Thanks.
Dated:27/07/2020 Dr. Ramesh Mittal
Director
CCSNIAM, Bambala, Jaipur

The institute is a showcase of applied technologies on sheep production. The farms are neatly managed
and animal condition was excellent. The laboratories in different divisions are carrying out basic and applied
research. The Avishan, Avikalin (resistant for haemonchosis) and other cross are performing excellent and serving
the farmers in the area. The semen technology and biotechnology labs are carrying research in high end areas.
The fungus identified by health division is highly appreciable technology for biological control of Haemonchus

contortus. Overall excellent work is being carried out. Greetings to all the scientists and staff of CSWRI.
Dated:26/08/2020 Dr.V.K. Saxena
ADG (AP&B), ICAR, New Delhi

fa=dl TRgaTe & Sfarfa e # 3171 WX oy SafihiTa Suafdy B | o) vt o1 98 i R eafad giar 3= |
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fa=1e 28 /09 / 2020 < gl &= 3= (SeyR)
Ud faqTTTegeT, IATI JARTRITE,
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Spent the whole day and could feel the connectivity of science to the field and farmers. The campus is very
well maintained. It's really impressive !!! The scientists are involved in good research activities which are aimed at
improvement of economic conditions of the livestock owners. Even the application of technology has been duly
undertaken, further expansion of activities and slightimprovement for farmers direct needs may also be explored. |
congratulate the leadership in the institute and team of institute and other officers for their dedicated and excellent

efforts.
Dated: 23/12/2020 Dr. Praveen Malik
Animal Husbandry Commissioner
Govtof India DAHD, MOFAHD
\ Krishi Bhawan, New Delhi )
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