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e
HART WS UG S AFH AL
SffddT R

UTddh -]

el B WS Td ST SFHETT TR, AfABTR BT ¥ 2012—2013 BT AT Yfida U b=l gY &Y 81 & 6 |
RATI B FFALT URYE T ST FATBHR AT DI RIBGIRAT & TR YR AT Bl AT I ArIT b
U IRI [T AT 2 AT 37D (A9 & AT UR BRIHH ST I1T AT 2 | FLATH & SFHLTT BRIHA Dl Uld
A BB S} A ST, Sl SATG, Jod HIei, TWRey Jde Ud 3ifcrd SuNTaiT deb debeileh] IRl H1a
A SreaR IR SR &1 7147 © | 377a S1faiRad NAIP, AICRP, Network, CWDB, DBT Ud KVIC ¥ 9Tl a18d fad
aIfya gRarerel R S UR™ 5T ST RET© |

S99 qY A9 BRIHH B YA DI T3 | AL §RT WIUAT (G, Yerd Tauacis fqad, M [ faaw, e
feqa, fam A, =< Wire, Addhdl Ae e BT ARG fbar 737 | IR BN Fgaar aRye &1 “fhwr
U Ugel Hl HEGTOR X §U AR gRT WS Yd TR ScdTa sq AR (B Fewiiid risha fearl &
W UR YIRS T 17 | R 1 ST GIAenall Bl Gga [T AT o7 SISiIer Bl Well, Y—a& o1 H ST
1€ BT TN AT HRIT WS TG OI¥ 7Y AWTg BRIshH GR= fbhg 7Y |

21 Tl ggusTar Ws SciTed, @R 4 YTocdrad, UIVuiy SXHIed, STofarg URkacd, w@rey y&e 49y w9 4
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Director
Central Sheep and Wool Research Institute
Avikanagar

PREFACE

It is indeed a great pleasure to present the annual report of the Central Sheep and Wool Research Institute,
Avikanagar for the year 2012-13. This year on the recommendation of the Council and Research Advisory Committee,
the research activities were re-oriented and taken up in comprehensive manner through programme mode instead of
disciplinary approach. The institute research programme were clubbed under five major programme with particular
emphasis on mutton production, wool production, value addition, health management and transfer of technologies to
end user. Beside these, within mandate of institute, research projects funded by external agencies like NAIP, AICRP,
Network, DBT, DST, KVIC etc are also running at the institute.

The year was very eventful and initiative. The insitute celebrated foundation day, farm innovator day, national science
day, auction day, kisan mela, hindi sapthah, vigilance week etc. Keeping in view the vision of the ICAR “Farmer first‘,
institute took the lead through launchig of Institute-Farmer Participatory Programme for sheep and rabbit production
at farmer's door. The infrastructural facilties are strengthed and introduced new innovative programme like Azolla
farming, use of wool dust in geo-textile and Dumba sheep production.

The progress has been made in improvment and production of three breed prolific sheep, accelerated reproduction,
nutritional manipulation, climatic resilience, health management particularly on gastrointestinal management and
nation-wide impact of climatic variations on parasites based on bioclimatographs, value addition of wool, meat, milk
and fur as well as diversified use of sheep origin produce.

High level of commitment, sincere efforts and congenial relationship of scientific, technical and administrative staff of
the Institute has been the haul mark of good working environment. | would like to express my gratitude to Dr. S.
Ayyappan, Secretary, DARE and Director General, ICAR, Ministry of Agriculture, New Delhi for his valuable guidance
in the working of the Institute. | am grateful to Prof K.M.L. Pathak, DDG (AS) and Dr S.C. Gupta, ADG (AP&B) for their
keen interest and generous support in the activities of the Institute. | appreciate the efforts of Drs A.K. Shinde, C.P.
Swarnkar and G.R. Gowane in bringing out this document. The help of Sh M.L. Gupta for Hindi translation and Sh B.L.
Sharma for photographs are gratefully acknowledged.

We look forward for critical appraisal and suggestions.

et

(S.M.K. Naqvi)
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RIS

Dol WE UG S AL R, ABTTR ARG
HfY srg=ie uRkys, 5 el & gy fagm dvermsi 3
W T T AT © | AT I RATIAT 99 1962 H WS
TG RN ST, wwﬂ@smm%ﬂﬂﬁﬁﬂ‘e@ﬁ
AR e T4 TS ST B &G B T |
I HATEHR AL (RAC) QE[ R ICER*CES]
[T (IMC) &1 98% ITHUTT HRIBHAT B e,
TS Td g fafafer @1 feror et ¥
TR | 88 JSMI®, 146 dH-AId] Ud 83 UMD
B Ud HHAIRAT & Ug Wihd & | WM &
AT BTIPAT DI RT B B fore af 201213 &
meﬁeoooomwwﬁ?aﬁwwﬁ
3459.25 ARG BUY WIdpd fdY Y | A §RT BT
IR, Th1l, G?rf%ﬁtrgaﬁ Ug] IATE (S, A TG
<), UfR1eToT Ud URTAR HaT{ UG &R 161.00 SIRT TUY
BT TS ST b 1 |

A o <2l TRl Bl Wl (A, ATTYRT, 7RI Ta
ARATEN), A Tl B HHRT 98311 ¥ H FuR, g
Ut gV Ud Y GSIU BU 3Afdd edR dTel w9l & fory
GIYOT, IR B A Gd STeraryg gRacd H Racs—iers &
foTQ =1Q =R Al @1 feifved oxr, BN arf-a! ughy &r
[T, TR ST Ugldl, [RHidd dered Ui gq
STaTfae T IS, STexia WRSHAal Bl PaHRI &y,
< S | el dha] 9 U R a9, H™
Heifde ST U IR Ve UBIHBR deheilch] bl
[T 1 H Ageaqul Wi &l 2 |

T o HEIH W IgYSIdT Ud MIafe GuR # Ifg h
A IeTeT H g Bl HIRIHH 59 a9 I SN a7 |
TgUST (GMMxP) W€ &l 6 U4 12 A8 &I AP W
RIRG VR HHAL: 19.42 U4 28.16 U7 38T | 91 &
ST ST &1 AT Ud ST/ & A TR 9IR HH:
1.33 TG 4.60 fbuT Ured fhar| ATIYRT %l A
BRIGH B A=< 6 TMal Bl 507 WSl B Bl § T
ST, UotTdrel hRAT oIl IeTad Ud Jaocdras <laor

BT AR fobar 7T | fhar & Yae H ATTYRT %

% ST U4 ©: |18 B 31Y W ARING 4R 3.21 U4 15.57
o U AT | JAABTR H ATl ST &Y At BT o7,
3,6 Td 12 AIE I A W IRING YR HAIT: 3.13,
12.40, 17.00 W& 25.19 fh3T uram 77 | fhATl & vas H

JATATRIS JUR B Rt 66 ATTYRT A B HG o Y |

Tl Ud 9 e @ oy 31ffes &1 IcTed U
& B forg <t ud Redfed at & argafiie qur
T 1T | A, STfddTel (RIS & Hd—wh
&), ART, ARATS! (TSRATT & Yh &) Ud I &
ITell HHRT Tl (TSHT & ATV FTAdR]) BT T
I ST SATET HHI: 2.212, 1.342, 2.071, 1.481 UG
1.850 fHUT UTAT IAT| SEOT &FY AU B,
AR H IR WA 9 Td Hg I ATH T Bl
I HHT: 197Q‘cr17sﬁmtrraTW|ﬁzm
T, T Bl AR Td GSeIed HATT: 32,52 Hrs?ﬁm
547 FHT 20.20 URIRId ATdhaT H, 33.89 AISHIA, 5.72
WY, 43.25 Gfrerd fAdwTel H, 35.95 ATSHI, 5.74 AH
4557 UfeTd AIRT #H, 39.96 AIHIA, 526 IHI 59.04
gferd ARATSI # UG 19.68 HIShi, 3.58 HHI 0.38
yferd IRI% e aTell FhiRd A%l | YTl AT | B
436 S (TRI, ARATS!, AfdHTeld, IS S darell
HHRA ¥ Td ARG W) [HAEl Td SRR

IR T & TS |

AT H UTell ST RE RIS 9hRAl & Ush S vag gRI
90, 150 fa=i1 Ua Gl gremrafer # hHr: 50.33, 70.79 Td 78.25
3T, o STE UTT AT | B, AR U IR ERBR]
TS BT Fof 89 RRIET gt 21 778 |

I AT &3 o, TSAT H SR SFTIRT 9 Yo,
fadi, goirg, aqel Td UeH deud R SHHE: 11554,
131.96, 154.63, 151.86 Ud 160.82 T T=] Pl S<UTa
URIT AT ST T Dl ofwTs, I Pl AT Td el
qTeT 9T 5.86 THI, 12.66 ATSshI+ TG 3.75 UfIerd uTw
Y | Rl DT Tl 53 STHA SFIRT ERATL o< 7Y |

¥ geM W Ud gl 31t HEyUl 81 & HROT 98
PR UR ISP o YT BT & Boled<ay 3Nfeid 7
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ST BIAT & | 9941 H g PR & forq At gu
IR B SHABT YHTT AT 71T | Ig H91 H 15 gfoera
e wR 9fg vd a1 aRad= srgura # gfg a7 |
Hl B Rges—fUerg ugfa § qe gesidr
Saccharomyces cerevisiae — UERICH & Reb RaaTrg
D1 TS AT TS TR AT P G G DI M@ & IR
Id ARIND IR IfG ¥ Pl YTd 1 U1 17 |

URPE SiTa H 9T BT Ffd WR SUelTqRd Al
gfg, oe JFaR™ Ud 9e] g SaIadhdl dI Ueer
BIT 2 | A BT Y QY §U A1 & SMER # AT H
WW(RBF)WWWWQ#?{%
(15.7 9faera), wga= maad (21 ufoera) vd dnd
TERTT H gl Bl & | 38R H RBF & FHATIIST 4 A4l
Sadbl H SNAGW STl @ HET gl B Ued
URReICRIT 3 FafIHRIT agaust Wl oI Uryfore quidm
BT b [T AT AR T8 U1 17 fh GMMxP
RIS R oRTS TG 300 T/ Vs / foe <afda fAsor a1
R RIATS AT 91 WR WoTs! o TRyl AT Hsha Bl
WU RIcTs & 1 IRIRS 9R BT 1 Uierd e
fAstor o e Raers o A 3@ fafeg sravernaii ot

Tif¥e gfedes 2012—13

R faga foar 1 Qe pJET Hargd # gl Falf=i]

DI g | IAHD FAFT DI SWAEG BT A ST AT
o5 2 Yo fage Shar] & FHuacdt ey wad € |

Fef—gh &l A gaerd Sterary uRReIfd & arfd oy
R IATE H el BT R PR 7 I
TSl BT WHBIA H HH PIC ATell ARTHAT (Hacd) B
STl Ud Ui dcdl @ SUTI= &7 e v Raerrs a1
TS | dacd RIe™ & HRT Hhd & wU § &b uaref
=TT H BHI 315 STl b TaTef F=<TUE0T H Py
el guTg T8l <xdT 1T, fobeg Wi H 2 <l ufcrfes Siel
yfEed & UId ddl @ raddl § BH urg TS |
dhacd @ Rges 9 U off STl ufceed &1 arfrgfcd
3MER =TUBYT WX I Bl |refes yma & Bl 2 |
39 UHR JMER &I B § Tl B S8 STelld Ug
UIufoTes  Srawdarst dl Yfd g daed Bl
AHAdYdd RIAT ST FHdT © | STl Ulaae ol
SEDH Uk, 3ad i AEHI, FRAM WRI gd
JTER =TIV WR Afd Y9Td & qrdola ATTYRT HSi §
40 UfRIT Tt UfdE BT W8d B I IHSD ATHY
araﬁa%awﬁv%wwaﬁ—waﬁsﬁﬁ

MYfc BNl 8 | Ahel Hel # SN Uiy & e
aref grp el H a1 WR e aRReferl & srgwa
afRe gfg 1 qedid o Bq U 3egae fdhar
AT | 73 &A1 BT g e gad srafey # <ifad fysror va
15 Ufderd @ &% | gE! Akhd Rga™ ¥ smeR™
gfcrder & SRM TRINS 9R & YUel eHar yar
FRATE |

A WA faas & B HY M IS H 50
UfeTd IR $RAT & Ud SUAET B dTell BRI
Sl BT AfH BT H HH BT 2 | A Ioi HIgT
P $F H1 & forg A aral, geil o1 aferal wd
B RN Dl YBATT B AL H Ueb eI [hT
AT U4 I8 i A7 b ufoum™ v gsh geref &
YR WR BAA & A I Faled qeaedr e,
TRETE BT G 371 g8 Bl 9 AT Id~ Bl 2 |
HIC FRI & Al | gell DI uRrdl I uetdhd HH A=
BT IS BIAT & SIdid AT A I HH AU I~
B 2 | ifce fstor | dfead & A9 o e Raarg
TG dad WoTel AT SF1 & FIANT (70:30) A HIGH
I gedT 8 | IR A= o=+ d1ell 9i & Jra+er 39

ARG ST 99 B BT B g YHIR
feawia STefia ufady & MR Ud UlNe @ T=adgol
BT DI Ufddel Y9G T8l ISdl © | Tasiid HA-1 5 dal
Td Tl & 7T W FGER HH BRI o a8 ATl Bl
fofor farar a7 qer g% araraReig dashA Bl 991Y
g & forq e yTfadT 1 Sifd &1 778 |

ged gY TRITE AAEHl U 9l g8 IEd 9l &
I U dRI DI SATGHT Jig gIRT SuTE
BRI U Y biad & & | fgwiRIg Ud ol vars ol
g H P By arfer 9 Aha B sfueThd
3P IUS UTT g3 | FREa @1 o | W @ |k
(10 e /%) +3eRa& (60:40)+dfg ™S (GA 3 100
ppm) & AT H Sl & g garef Scred # 17.91
gfcrerd gfg <@l 7S | 20 fHUT BRBRE UClATRITS S
P I W 60 [HUT BRBRA UeRITFSS /8 TN
R A Slelldd & oid yaref Icared H 13.52 Ufererd
D! gl <l TS | 5 SR PSB AR A Slelihd
& oI geref Sre # 9.12 ufaerd @ gfg < T |
TS, YA TR T 1 e Td W &1 e 9 aRT
gell @1 SHfaaar gd AIeTs # gfg g3 | 9T Ud IR &

A 10 UBR & g T[S SATv[i bl gordh R
I AMBRSY Td g I[[EAHS o1 & oIy g

qmqmaﬁaﬁwwwmﬁr@ﬁ:ﬂ%wﬁmﬁ
RIS BIC B | kfbldncl S ugla H foewdl vd fdhoa

TAT| S XRT [ St I 16 r-DNA UR®™6

S BT ST TerEet! T pery 3 gaTs 3TEl UTs S |
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TS DI HTH UG & T8 (1:1) BT 45 QAT BT IHRA
&1 H H&T & pH, N, P, K, Fe Td Cu &I AT I IR
UTIT AT | WS BT W BT AT UG Y 9 ey Fel
R 47 99l 1 W] gd 91 f$7 e @ J1Uel s Bl
gfg vd SuS gAY d Aefe i <dl g | S
TRITTE UG @ T Aehd, AIfSAT TG Sl &
AT HAlGR el DI TR I4Te R o7 fhed gt
TG B SITAT ST bl 2 |

HfAHTH GToedTa &THdT YTl R+ B favd o= aul #
Y& & Nael H Rd AR UG 3TUTS T8 | TN
@ Yo a1 9 Tl FHNTH Td HEAT SUTG A9 683
Tq 821 o1 # v fopam am | @fera feF & <= (876
&=l #) gt 76.7 ufcrera ArelyRT el # w9l BI el
BHA I DI IS | BIEFH THEE H Yo ST
IAEHAT GG BT T A & | A g 6
ST 42,67 URTEIT SIFFIGR & 7T HA I~ Y Y |
JI—h AR ¥ Aafanad agust Hel o 8 H
IR & SUIAIdT &1 7ead+ fHar 7 | 3eda |
Si1d g7 b U1 Ud dIufores garg (30 Gfererd 3merR
gfcraerd) 3 4 @1 [T WR Dls Ulddel YA T8l
TSl © | ATATYRT el B! <1 i | T ¥ 3MER Td
SIe IR, g, <fedr G, R STd AT
Td BRAM URAMY $H & I & | s He Ui,
3feerRor g &le gfeaTy gl € Teil 78 Jf=iRldl Ud 7a
A I S © | FIRT Ud ARATS! Wi & U A1 §
HATCI=F UTET Sl & Exon Il &3 &1 RFLP Mnll
TITgH @ A1 C606T UR SNP &1 SURNT & BRI
sfEe # 605 WIF WR ggfafduar uelRid @wwar & ud
Rsal U=T$H @& 12 U14109.1 S/Tell H 604 M WR
U ggnydl UaRid Hrdl € | faEs g e 8 W
Rsal T{1$9 §RT UTa R 267 Ud 23bp & s 2l
ARG %2191 51 8191 UR 290bp BT U ThST U T |

TR & NG€ B SIufed AT eI HR WR
T I AT fF 2012—13 & SR Ui 1000 fEaq o
|qHY a1 s A Jegax (EADR) WS, g3 Td
R ¥ HHT 0.630, 0.225 Td 1.365 V&I | AT B IS
# T (41.24 uferd) wd &%d (12.21 Ufoed) 99
S YT AR HRYT 8 | < WSl H EADR I HH
(0.487) TeawaATd UTeHdTS! ¥ (0.676), 3MfAdTl (0.751)
AT TEUSTT %Al H (0.824) JBI | AP & IR W
fgeryor &R UR I Urar 1 o el kI §eg &%
I GIU HAAT H I SATaT (2.611), SHA HH g9 Uld

Al §(1.722), BFIC # (0.604), TAT 9UNG WS H
(0.184) S | HLRATH H UTel ST 37 WS, IH TG WA
H @t W9 (Ifa 9/ ad) HHEIA: . 87.58, 64.09 TAT
6.45 XBT| H9I1 H &% ¥ ARG UG Sild -9 &
YR IR UE=AT Y $.hIcTs & YAHHRIT bl 03, 08,
022, 025, 060, 090 T UT & ®J H faR¥re gg=am= <1
TS | oFeT YEIE Wl & gy & A9Al # Bacilli,
Streptococci spp Staphylococcus Corynebacterium
spp @I UEAM @I g | guefed FHEIFRT ¥ aiaa
@R H Coagulase &FIcA® S. aureus Td
Corynebacterium spp USTTAl &I UgaE &I TS |
IR u%a Wi 9 9gS BT MU Mannheimia
haemolytica &1 PHSSA Ud Rpt2 ST &1 WI318TR.
SR & o favelfSd fosar a1 | M. haemolytica &
SR FHIFAT SUAR 8g  Ceftriaxone & W1
Sublactum T4 Piperacillin @ 1T Tozalactum T
Gl SEREG} qﬁ Tl—sg [ ﬁ@f H C. psedotuberculosis Pl
uge &g 3 o9 fiAleR. daeie faefiaa & 7% |

31 RSTIH M. avium subsp. paratuberculosis T
pTZ HaTedh H A [T ears i (MAPO2, 1IS1311Td
1S900) VTCC R &1 W9l Y| 9 & T W
BU—T G §RT SLUAY. (WS, IO Td T19), 9=
qAT Y D Hadl W NHNR. gRT 9 Tl H
HZHIGFSIRTT CIdTT INTCTaRIFAIRT B IuRerfa
RIERIEN

ISR # #ed S[A—glells 9 #e 3ifaq Riaar @ 9=
fRHIdd Peicd & IR B SUId 3fafd &1 uar
IRIFATSHERITh SR & | fhrl & vasl # Siexi™
GRSl DI Fheddd FRAET AR 7 AFRA &
A | 37 Tb & 419 U IR AT-RHAARID dl AT
IUY U AT | AIE & A D AR TR S GST+
D% BIBYR Ud 7% &R URER dIdBR & FHf 8.65
gferer ugRit @ i GfETee <ar e 18 | At
Hrelcd b BRUERINGT TR fhT 7T srega=l 9 d
BIAT © b 3fFCaR | SFdR] & QR SRUERIN BT
TR 3% BT 2 | FUT—HS DI Y AARAT B I
IRIME H HhHOT BT [T A a1 T3 Pl AT
AT | fRHIP Percd B dTal JAaReATAT H HeRT &Y
3RIT T ST PR B ISIAR TR0 el
B YA B = =i & forw
TATEFATSHEITRT I1Y TV | R HIAH fawmT &
JgdISC IR YA 3iThs] & AR TR T4l I3l

FHI—Hd TR B dlel URadd & FeIIT g
ENC ISP G RR P S T S B EA O I
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RIGATSHE TR BT 3RIel WRAI uRANHT &
faf= ®val R Adferd fHy Y ATHS] H ATIHRO]
fopar T | Duddigtonia flagrans., A oligospora—3d
common fungus ¥ €1.T.Y. BT YFHROT fhT 717 | D.
flagrans @ Chlamydospores @I UTSSR H dGal &R
A H W TAT| 59 DY DI 7P deled A
Ahfa Wl &I Raa R 2—3 T uwanq 85 ufaera
AfSrd aral & e & HH g TS | Worer @I ufra
D R RaclTs W HhA $91 § Q1P FLT0l, HITAT
¥ oSt @ T vd drat @l g w7 aH g |

HAIAQRT e &I AIeTele g H UfcREN g &l
STUEAT ST 4 T[T JMAF UTE TS | AfIpTei Tod H
8 HAaTeNe ATg UfRIET STS Bl YT SITHT 4.5
AT AfA RN | ATAYRT T AfJebrei Wl § Hfi #
DTN & Sl BT F&IT & fIT h* AL 0.153 T 0.139
eI =R A H Hdeweid H Hakdl H
T HAARS ITAR < B Jo H AT el

Tif¥e gfedes 2012—13

Ahal Vg AR FFEld § GUR gg U fafd e o
TS | fRATeret Ucer A U <2l 1 18Nm T TH. A,
TR TR AhAdYdd HIar a7 fo=g+ [t fafiear
10 Uferd & &4 o T IR by TV grn F ufy g7
40 ends Ud 36 picks < dTel 2TeT BG HUST 1T
AT | BADBRE WR AIDBAT : AfADBIeA (50:50) BT JoT=T H
el : ART (50:50) & AT Tefrar ST\ gmm 137 |
Sl TS JFT S Gd Bedl 1 DI Ta BT TANT B
J—a=ll & w9 H BN H 9N fHar || T @
AN A S B Bl & @01 H 71 Ui gf, 25
gfcrera =HT HReqvT, 57 Uferd aifde a1 ARy Icre
Td 23 Uferd 3if¥e wHe IUS SWeIRgd Bl TS |
I SO Td 1 Hedlod & A1 SRR Sl
STG! (79T, TR TR SAT dTel) &l AR fhar 17 |
gferdl, @RI $I 41, B3, Heal Ud RedR 3l H
HIe YRIET 07 U0 T | Ui STl (e Ud
ffps! &I oTs) H 20 UfTerd 3 &1 = 89 & BT
ST O Bl T B IR die URREN 0T g&=

JAFH ARG SUAR & YR Hafd § w1 siid
FEC A1y | &H (ATYRT H 10.6 ¥ 64.8 Ufcerd vd
HfIBTeN & 13.2 3 76.6 T OIS T | Faferdr &t
et TfaRIEN el | Seu= | & W=t 7 st b
He faRey & HfF Aa | Aefe w9 | w9 U
T | MHC-DRB1, DRV3, $=<X®RI- T4, SPP1 S
Ol PG & DI FANT  FAT  SHA:
MHC-DRB1, DRB3, SCXWRIH TITHI, SPP1 SiH &
A ARST w+A (ORFs) &g USHR @I AREAT B
AL fbU Q| IR Td T g GYAT bl MHC-
DRB1 TT MHC-DRB3 &7 pJET1.2 Falf+TT Hargd H
FAIT fHam 1 921 SHPT & Hlorig & DH5a o |
QﬁaﬁﬁﬁﬂTWI TS Bl 31T &R 3R Ud 7
e H JIlclgs ® IAAR BN YAl WM TG
SRICATHRYT BT in silico fITITT fhar T | /IRT W A
e o fo1g SERET Candidate S &) Tgd™ @ B9
# Trichohyaline 9 &1 fadR &9 Td 31 aH®b
el ART WS 9§ LAY BT YIS R fBar 11 qen
Pst 1) GgaTd @1 TS |

JTIRT T & A1 PVA Bl 3T R s Halls U
TS H UR B MeTIT fhaT 7 | STRT I B DaTg
@ SR PVA dq & 8101 &= | &dls Ud 4918
VAT R Bl b AT S| IR &b IedTa
9 IR B & | PVA ST 82 & {0 T Uil & oI
IR ddd AHIRD 31l BT TINT DHReh PVA I Bl

B DI egAar W Ul TS | WY benzothiazole
amRa fafr=r &fFm \al 4 9 N (1-3-
benzothiazol-2- _ YI)-N, N-Demethybenzene
carboximidamide Uqd 1, 3, 5 Tris (benzothiazol -2 - Y1) 2,
4, 6 - btrimethyl hexahydro - 1, 3, 5 traizine Prc faREn
faryar uig TS| A1 Ud "EE 94 ¥ SiEfiie ad
ARG dTel F9e AR fbU 71U 3R Ig g a7 f&b dol
RN &9l THaI & Bicd | A FAMGUTIS Bl © |
SRTRT 31 9 AT 2Tl & A BT 37S1 UF pilling HH
B TG UICIUSl Tllsd gRT YR dT Riclia

B BT YANT SUYad YTAT T |

A TeH H GEr Bl A BH PR g I,
RETId Ud Fal oI BT 3T fh {441 5 wfcrerd
Inulin RFETT ®9 A TAFT @1 A1 Al 2 | 3 UhR
AN @ e H G linoleic 371 URYRE 7 Ufererd
IR et Ud 3 URTerd Wi a9T BT YA fBar S
FHAT 2 | U & IMBHR dlel FH UPbls BT f[AHE IR
qAIEA B 1| Fi9arl SRR | S7eE M
TG TG P IS A gRT ST WIdl BT THEHR]
Td AFHIBROT AT 1T | fAf=T UpR & IATeT o
I, O, ST SA1fe TR Y Y | AT g @1 @
AEART & o™ 7 WS @ g¥ & YA fRar o
DA 2| WS & g¥ A UIpldd TR Gy drell g
IR T T fS=FH 3 91T g &1 g9 Ud 1 91T U+l &
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AT 10 YR TSR BT TG, TFHR Gd SATAN & BB
T QT Y | UM §RT e g8 well UhR
TATHT o |

THAId] RITHARYT BTAhA & 3r=<id vers gRRefa
H S U4 W & IAed H gUR B Ead
SfREHTOT YA AT | HAAT BT 514, 3, 6 Td 12 HIE Bl
Y TR AT ARING AR HHAI: 3.55, 14.00, 19.09 TI
28.41 YT, U AT UM ©: HIEl Ud qID A
JATEH HHTT: 492 UT YTAT T | FeIf HAAAT BT <74 a9
W AT olfbe SRA—awaR (2022 ufcerd) wd
fegFaR—SaR! (51.11 Uferd) & SR Haiferd o4
T T BT | ol 208 Al H I WS Ud PMSG (200
IU) FaTaR &1 TIIT dxd TABGTId H H 80.08 Tfrerd
Tl # WS Fare™ @ 2 39 & 3R AgdTd <dm
| a9 ) W miEE s & fog
qredqre] 7Rl & g 41 (¥t AT @ 48 U9 56 T
@ 91 &I dR) & YART & URUITARG®Y 64.44 Uferd
AT BT ST fem |

TIRT Al b [ddbRid f6e & Bal 75 U&s yas
fhaaril & Wl § oI TTY | A S~ =T fbei &
IR AIRT {1 BT 3TUeT ffdre AR BT IcaTa gl |
IO T (@RMRT T 3<—2) & Y Y Yers
geeE H SWd (20 N f&UT + PO, /%) & YA A
IRTATAT = BT VST 375 2 & 12T I A 95.55
gfcrerd 31feres B @R BT STa 3T | J BT B3yl H
Og JARD BT JANT R UR AT B8 UG & IR Bl
IcATE 31 3T | ATRTRIG a=Ts M IR =11, AU,
oM, 3R, 3R Ud R & IR Td %l & del 600 U
RIfUT Y 1T | IR BT HH & AT H Reb 3MER & B
H Wi Bl FHUT 3MER afced! Raar arel UewA H I8
arar T 3 el & TRIRE W # 7.0 wfcrerd gfg B
2| S UBR Wl H TWiaRell Td IRl & QR
350 U7 ufcfest fad fAsor Raeie & 7941 & 5771 9R
590 TT U4 GU SUT& H 150—200 U7 AfeIes TrT 31307 |

PRIHHA & AN B UR AT HITAT &% (70.74 Fererd)
AT J& <X (7.03 UfTerd) A= M aab off | Ued &
TSl # AFYA @ Hed H U S-S a1 Ut |
STORTE AT UR R UIAT AT | BRI TR
Al TS B AU fSORE IR 9R Wd Gl
THE / RITH RIcUdRI BT IUTeT HRIY T |

Tif¥e gfedes 2012—13

ST AS Td S U WRIE, AR Bl
ARTST WA &1 Yeed gdhlg § dedi & ofH ¥R
376.67 UT BTSC SIISC H AT 458.23 UT I SITSC H UTAT
AT | gd 99 DI I H Y G dedi (28 &) H 17.14
gfierd ud 9eal & G # (7.04.) UG INIRG WR |
24.75 GfEId (2746.83 UT) YR =TT G| §Y GV
Tl & UTg IR 37eFTT B R 28 A W gY gy
Tl Bl 3TUet 42 a1 BT IR IR 1.99 UfTerd w4 g=di
P HET (6.90) TG 91.15 UlAwrd IMfed INIDH WR
(5250.542 1) UTAT 7Y | IRE KIS DI Y WX 1926.24

UT T g § TAT 2009.61 UT Afaad f=iferam o amn
T | Gl 661 TR fHarl ol 921 Y |

ISR, DI, SAYR, ATAYR], AR, i, Hierarsr,
IEIYR (JTSTRRI), STTeieR (4STTe) Td Hard (gRarom) #
A 17 TFNT THRAT BT G BT AT
SUNTFIRN & dra § 31fSd JR T 8 & BROT SfDhIeT
foram wifeaa it vd ¥ Oige 9% & @RI
UTeAd & | U8 BT IHS D qF BN, TR, TIvm
R TG HIGT BT ARIRD IR HHI: 433.02, 1.61, 2.97 T
3.08 foHUT UTIT 1T | AHY ST7H GR&T U4 ST & T
HR ShH3T: 6.20 T4 328 IT UTAT 7T |

TS I UG & YGhrvT IR fahRid de-el BT
YR B+ & forg 8 geifeal ofms 8 | e #
TIUT HRA Il feaHr faf=s woisaal & R
FRIGARN BT IS UTed T4 J&eT Tgfadi R drol
STFHRI STl BRI T | fFafid w9 3 ey fRrfar
Uq T Mt AT &Y T8 | Th-TbT TR
FRIGH & A= AR A FgaTiar drihd”
UR®T fhar 7371 © 5799 UR®T # 10 ¥ UTaidl g Udh
WA Ul b e fbar mar ) g §
JMARTT aS Hell UG fdad ST | ST 1000
fami ©d 200 fHa™ ARARNT F T 520 WS,
JHRAT TG WAL B F1T 9T fora |

IR U RIS R & el # 9§ & IR Bl
43 ITTAIT ORI YHIRI by 7Y | A= IR gd
HMSAT H ot 22 AT 2N UF TG 47 ARIE UK
g Y | 571 IR 6 Yodisp / qaifed / #eardt, 10
b TR, 24 ABUY MMl U4 13 THheic T Jehlfrd

T 7T | <7 S Hraa=a S S a1 U fag T1g |




DAKI &3
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LECIBRINE D]

DT WS U S AJHYN AR WRA B
AT URYE (M 3AU) BT WS UG TR W
AL Td YAR IO H A Ueb THRa ARl

| SHDT ATYAT aY 1962 H ISR IS & ATAYRT H
BT g | I H FE URIR AMIHIR & A9 3 ST

gferol & SIHe™ B, AR
STAT 2 | I8 URER 1591.20 BaCIR &5 # el gl & |
&3 AR TPl & fdbr g A= STeraryg sl
@ folg A9 &3 SIHUT gl &I TITIAT &l TS & |
fEHTeIe Uael XISy (doc)) @ TSl & aer &3 § 99
1963 H TN AW &3 ATHLTT b=t (S erara)
BT TRATIAT DI TS | AT, H AR & Su—areT
&= % ay 1965 H a0l &= ST dg (S.81.31.3.)
BT RATYAT BT T3 | TR B IE—I[ & JHR H
% &3 URER &Y XITYT a8 1974 H & TS |

RATF Ud 50 oIFl SU—bal gRT ds1Hd Tgfd Bl
AR WS Td WA B IAed # gfg wR TR

Th-Tp] B fIBRT BRI 8 | G gRT Telral 3
ITET @ foIg ifderel= vd AT Sodr] § aRid
T SATET B T IRT AT TRl fApfig &1 T8 |

. 4

ATTYRT, ARATS!, ART UG dAldbell S Bl I
faeraamll (traits) ¥ GER 2F d=~e UorH, Raars
fOerrg vd yaue ugfrt fasiad @ 718 | ATy, IR
Ud UTeAdre] Al & AR I Uh qgUoTIh He Bl
aepT fopam 1T AT 3Fef—gseh STeTaryg @ STiid g
AT BT et I ST @7 § | WM gRT fasia
B AT@YUl Th-dl § : WS Ud JHRAl P I
ST, aRe Od A | el | §{FE I, 7
BT B AGDTA H AT & o1y =TI Sl W,
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AT # Y07 IR, #¢ & G o7 oo, sifern
A STE BG AE HHAT YTl IR BT bl H F7gof
JTER afceaT, AN ScdTe | gig &g go UId 8¢ 4941
& Rycs—Ricnd, T sedaT gy @ &) TS e
& qG DI G GA], WS UG hRAT & forg & faRy
G AT, It IRT ISR 7 TRATE AU,
TS WRY B APbAID, WIS WS Td g Yeral &
forg 4R SifsT a1 Ui, IoRAE & WSi &
TSl B SATEHAAT BT YT BRIHH, wel H FHiew
Udg AR T YR, WIFTH: TSR $1 wel H
SORIAG AT BT AfAarol arelr AR, T2 S Td
3P 0T | IR AIedqre) Ud fehrs; i, 3FTRT
GRS H UG 9RA WA H 9 [T 2ifed, &1 v
faf¥re qre7 d= &g Walde M, < HT 4 S
O] el HHe TAR BT, IR gRe S0 37 |
Sl BRI TAR AT, 3M0aedh daeiid | fafre
e Td S Bl fafted &, UiV argd awg & AT
ERT g T g1 fAdBRAT HRAT oI Jou Hael= A
ITE AR AT |

Ifereer

T U9 TRANTT TG WR Hed Td TR SIHer,
AT deh aRe™, IUATAIAT Ud Teh-iTdh AR

READ]

o IS UG TR I & A UBRAl IR He¥d T
IR STHET AT

o T Ud WA dPbAIBl P [AdbM, e ud
GHTOIEBROT BRAT

o US TJ W IATed Ud IUAIfIAr 9= ufdeyor

AT

o WS TT WY SWGH &I S dbTdl B
famt, arioT FRIRE Ud fAdmr drddaten b
RTINS BHRAT

o VS TG TR IUTGH Ud IS db-1h A G
RIS Uq oRTHEf ety STt BRIET

Aqerfaa (feid 31.03.2013 &)

TRIE Ud SEd &A1 degl § dSId, ddeidl,
o~ . faxd EToN o .
YR U AT ¥erh | Hefdd wed, R gy vd

Rad ugl &1 < 2T 13T 2

Tif¥e gfedes 2012—13

AT HHa  wgy Raa
IRERED 1 1 —
PleIiCEIEET 9 2 7
EINGICEIIREY 19 8 11
CEIRED 59 35 24
I (31) 88 46 42
TBATD 140 108 32
PRINIEG 83 53 30
warféT 151 73 78
T (4) 374 234 140
A I 462 280 182
qoic (393 &l #)
faazor ihd E:n]
2011-12  2012-13  2011-12  2012-13
IR—AISHT 2702.80 345925 238442 344229
RINE 626.57 600.00 598.89  594.26
Gyl 3329.37 405925  2983.31  4036.55
ST gold

TR, A, . 7, B W S (@1 v awd) @
A R 161.00 TG DY BT ST AfSTeT febT 7T |

s N
180- 161.00

141.57
160 1

88.67

140, 11653 124.37
100.64
120/
100/
80/
60/
40
20

0 ‘ : :
2007-08 2008-09 2009-10 2010-11 2011-12 2012-13

DAHALE. H I oG 376

Rs. in lakhs

Y¥dbleld

P. 4. TG BT 37, . BT RADIeT T =1 GeAprerd
2 o f5 9, gpRAT Td WMl Td SHd ST
SUAIRIT & &3 3 Tg o FaE & ot Ufig © |
ag] fafdear fasm vd oY fasm {54 faey wu 4
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e fAIT oI aRT Y fasm & Heferd graenl, Siied
g uf3ereit &1 GUs fhar AT 8 | CeRA/ICAR, =S
fReell & A=g9 9 §—S9d & ¥FERI gRT
IR / faaell Seie &1 gfaen o9 dge Sy
PRIS ST XET B | STC HIaeliac] & A | SIS
(DDR) wfed gof Arft Suerer oxr$ 7 |

IAA H, JRIBIeTd ¥ 10874 YIS, 12943 STHed Td
115 THUHL) / NS B M Y U] & | IdAT

A Aqeft affws (3rder 2012— A 2013)

qE GILLIE auf auf
() () feaa
SferadaH dH
ardrer 38.21 21.34 10.1 2.0
L] 41.18 24.71 25.0 5.0
N4 41,52 29.51 2.0 0.0
SN 36.60 27.03 63.0 6.0
TR 30.54 24.51 431.8 15.0
RyawR 32.51 23.40 103.1 8.0
3FCER 34.55 17.52 0.00 0.0
AR 29.24 11.32 0.00 0.0
R3ECKY 24.97 7.80 0.00 0.0
RGN 22.74 5.12 0.00 0.0
BHRaN] 24.90 11.50 14.4 2.0
AT 33.42 15.06 0.50 0.0

AT BT T DI gAY R & 12T YDA H 109
qI® Ud AawIdl 9 UTK 42 R SHed Ud 22
B/ Aiged SHew SIS U 2| gWIded g§RI
fyaferannfhe Wl STy orgRfara fag g & qem
g© CAB database, AGRIS, WTA CD 37f¢ ¥fed 82
e IF UHd fhar T g |

staa sited Jrear sitaa
FATHT AT A B AT (uferera) arfiboT
(et /=) (i) I AT (i)
7.30 9ot 2.30 951
3.8 9.40 57.80 36.60 8.8
4.6 9.93 58.23 37.58 10.5
7.2 9.14 61.53 41.60 11.5
6.8 4.86 77.58 60.58 7.6
3.0 2.49 88.40 77.95 3.2
21 6.40 86.17 71.57 3.4
1.7 9.64 71.45 49.74 4.7
1.4 8.72 76.50 52.57 3.2
1.7 8.33 84.35 56.45 2.7
1.9 8.39 81.58 61.45 2.6
3.7 8.67 81.29 64.14 3.7
3.3 8.98 66.74 49.74 7.5
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1. 9gYSdl o9 & §9AY 9 9$i 31 SUTGHAr
ST

T oRell fore fi, vwuw. fasm, SR M,
e HAR T 31U DIl

TEYS A IUTET A Ul A Afdd HH U~ PR
TS A ST ¥ gleg A9d © | ST ¥ 31f¥d Ieqradpar
A UYL3I BT HH AT H UTeldhR AU 3Mfad g
U AT 2 | 1 S Rigged IRIEl W qa1d &7
B @ |-y fhat @ arioie anffe Refa 3
A GER BT | R gRT fARAT qguotar arell et

e

20
123
15|
£
=
§ 10
-
£ o5
00 ‘
am am GMxP

e

¥ yfrdes 2012—13

9¢dl g3 9gyoidl gRT Hs #i¥ Sled 4 gfg
Ud I gRT AT{a R JarR

DI IFF—YH IWT &A1 H Fifod Raerrs g gd vaes
AT I IeUTa &HAT B G-I [T ST JET
2| Rt ddR (GMMxP) 5 ST @ Y, 3, 6 T4 12
HIE 1 MY UR ST 3.46, 12.77, 1942 T4 28.16 THuT.
IRIRG IR ur fohar | et Fai H 95.08 Ufcrerd
HHNTH & TS TS | GM, GMM, T GMMxP ST § s
52.60, 54.31 Ud 32.69 Uferd agUSIdl qfT 1.72, 1.57 Ud
1.33 ST HHAI BT AT U8 TS | Nfdads JemyEl |
Hebd eI © fob IguSIAr S (FecB) T ST d<di bl
T R A1f® (P<0.05) UHTT ST AT TAT GMM H 1.
07 (FecB™) 3 1.61(FecB™), GMMxP H 1.13 (FecB™) & 1.67
(FecB™) TAT GMM ST H 153 (FecB™) & 2.16 (FecB™)
foemmE o7 Yo © AR Ud 99T 99%h

e gad S IAeT (GFY) GMM, GMMxP Qg
PXGMM SHHRT WSl H HH: 375, 661, 509 IT. U4 634,
1071 Ud 1146 UT 2T |

2. 984 U4 fearl @ Y9s A "s A SdRA
Y ATAYRT A &Y Al A IMgaRa gar

SH.STR. AT, TH.QH. fH8M, I5TqRAR gd 1. d1. Prefl

9o @1 aredl d uRqdd Ud ggdl 8% AP
SEEIT & e H W 7Y IAIed 9T 9Hd &
JMMITIHAT & | ATTYRT HS— ST BT WS Bl ALl H
A TP Y53 Ud IS A4S B o e A Sedred 8q
I Ud YR fHIT ST R8T 2 | 579 & A9, 3, 6 Ua 12
HIE I 3G YR AL 3.13, 12.40, 17.00 T4 25.19 fhuT
IRIRS AR YTAT 7T | 3iepsl & AR fageryor 3
g U T B S Al & ARING 9R BT 3941 & oA
IR U4 Y G &I MY & T W Areid Jq1d Brdr
2| 7, 0—3, 3—6 UG 6—12 A8 Bl MY B QIR HHT:
102.2, 45.04 U4 36.17 IT i e 4R gfE (ADG)
YTl &R © | 6 A8 & INING HR, ADG-1 (0—3 #I8) Tq
ADG-2 (3—6 HTE) & foly fawg hHeT: 5.40 T, 16.59 UT
Td 32,41 T7 1 | FHY Y2, TP 6 ATE Td I 1S
FIRTS Y B ST THHTT: 490, 445 Ud 910 IT YT
3T 1T | FEITH U4 HARTH & AR W 8.16 Ufererd
S[Sal WA ST T Ufcrerd ST 91.15 Ud 98.38 UTT
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T | Al Ud IRBRT AR BT 66 AS g7 TS |
fPaMl & g H ATTYRT Al H IMIARID FoIR Bl
HAlH R &g Nas| B Fafved fobar war qern S+a!
I &A1 Bl fretRaa faar T | feamr & |
AT IEeT fohar ST a1 & foras | wegail &l
FffTasy | Ffed R d=e dfds AfeRad
forg o %8 2 | & fa=ama Wk URMA S wderor fvar
qAT IeUTE Td gTocara ¥ s a3 fby Y |

AT & Nae H ATYRT I & W1 - ST & qHY
T4 3 HIE I MY IR HAT: 3.21 TAT 15.57 fbuT IRIRSD
IR 9T b |

3. Hi¥ SUGH H AT U4 [oNAS gfg =
qufdre Hliera

JRTH. ¥ec, YA $A, U 917, TA.&. AR,
JALTF. Fgdal, 18Ul TSHR Td 3R {48 AT

< H A1 BT gl g3 AT Dl IMYfT TG BN DI
ST WA Y gfg emvar ¥ R far ST aehdn € | 39

10

¥ yfrdes 2012—13

Hev H FefoiRea divfores gwqeral &1 gl fhar
T |

A=l § gafiffa gg o ReaEs—ers: sguoran
el WSl ¥ S1d & U4 o9 49+ U&7 8Id & Al g 7941
! o gfg ¥ U | & U gai g g  Iar 2 |
S SffaRad YRS 3raReT § WAl BT WReg U4
gf 9o B UERIfcad & R Raclls & Yy by
MY | U YAMHAT go f[aia far war [ g
ueref & IR WR 2614 Uhaera suRspd 9IdH (cp)
TAT 10.19 UFTId SR AT (EE) UTT 17 | <aferd fHysyor,
WoTe! & Uil Td SIfdar @) ‘g H B 15.20, 15.31

Tq 18.16 TfereTd JraRepd UIdH urg g |
WHE SUER Jtad (7—90 f&=1 BT 1Y UR)
e AR Y vered
(@) IJ=ad ol
RIVALS))

T-1  fde, ol @ & alkE 155.0 384.6
UG AfeT & 2 b A +7.75 +516
At a1 gy (FrEfa)

T-2  T-1+ 9o 98 & 100 el 178.6 4359
T /9 @ fRe | gem #7.57 +55.1
fgdg A< ¥ g¥ geM adb
200 foefl /#9eT /o9 &
fedme & gAifT gy

T-3 T-2+ L. acidophius &R 185.1 4553
(36 x 10° /fiell) 1 fAel / +7.23 +60.3

T ARIRS IR &1 R 4
At &1 ¥ geM d®

T-2 e H YA g8 3 R Raerrs fUag 3 gb
ucref (DM), BrED arl (OM) Td JURSHA Ure=
(CP) I UradHAT W FUR T3 TAT SR Fd (EE) Bl
UrEhdl TC TS Sidid NErIfed o R Raars 9 dig
AR G &1 <=l T | YA g8 1 et |
URifed Td gergias aredt W dH1 a7 YR aret §
gig <=1 TS | GIERIed & R Raarg I vifesd vd
A 3l H gleg xdl T8 | T-2 W8 H YA g8
A ¥ WRRIZET & 9@ § $Hl g8 9did
grarfed e Raarg A fifdre gfg <Y 7 | A &1
o YT §¢ AT # g g e i g uered U
YIS & UTadhdl 98- & BRI I qi°d INIRD
R TAT MER gRadH rgurd ¥ gfg ug 73 | wafe
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grerRifed Racts ¥ i &qar vd uiuiord IuIRT 1R
PIg AfTRad g¥Ta &1 ura T |

AH Bl dad YIGEAHEE UG IAHT 9T q9T
(RBF) & W1 YR Radrs: 791 @ g Td MR
gRade & dT § JUR ¥ WErIfcad TT RBF @
RIATS & HEcd BT AT fhar 1T | veTara 3ffdrd
gfg & oY JMMER &1 Af&d Hoil Fa=ar o e H 4
gfaerd RBF &1 |AEY fhar wr| fafr= &l &

SECINEJELERICACCIRIDIES

e SRR

T1  SOOTIAR fhf¥er e, el Td 3Ry, &
BEIEISRINGRIER))

T-2 Saccharomyces cerevisige ®eaX (1.5—2.0x1 0"
PRGN /fAell) @ 1 el /fem aiRae
RIN

T3 T-1+40 U7/ fHUT 3MBR &1 <X I T 91201
qAT

T-4 T-3+Saccharomyces cerevisiae X (1 5—2.0 x
10° IR /) @ 1 fAel /four
HINIREZKIN

aRvHt | I8 ST BT 2 {5 i &7 g9 ge & gedrd
HHAl &b S. cerevisiae B PRED Raclls A S@! IRING
9R gig H BIg SrfciRe gwra el grar 121 dor fafi=
TRl H Sid < WR gy 1323 9 1708 I & dra
U S | RBF 9 A F I U IUET U9 IMER
gRacde rgurd H FAfd Jqg 9 561 9 7-3 T8 H
494WWW|T3W1#9%3%31T§WW
I I 37 AT JoH YERICSd & R Raetrs |
YR gig Ud 3MER URac H $Is UHG el Uil 137 |
JMER H 4 YRR & X A RBF &l b Raclls A
GIfeRTHe Tl a1 UradhdT Ud A8 gio dqad IR iy
9T TE1 g, fobwg SHA ADF Ud Ifallal & UTerehd]
H gfg UTS 715 | RBF TT UERINCH &I Rep Raels |
vRifed Td geraRa / Uigf-ids 31l T 31urd bc
7 | faf=1 SU=RI | I9d & S AT ST Tl
Td GIEH 1 AT IR PIs YA o1 ol 13T fg RBF
D Y& RIATg drel A8 H BloRSId BT WR o< TIT
Ud IR TIhES T I &1 WX IfSd gram 17 |
RN Gl & Il 9 YT Ferdl & fd RBF @M

1

Tif¥e gfedes 2012—13

qrel | ¥ FRIST Fg @1 v ufafed yaersd &
ATF—HTT Gl R I~ BT Scdoi 3 BT & |
3 g @ 37Uer RBF @ R& Raarg dTel T9g H
TR AT BT TanyoT T S1fdres BT 2 |

700 -
600 -
500 -
400 +
300 -
200 -
0
ADG (g)
YERIeH B Reb RIells &1 g9 GSRI ATAYRT HAAI
Pl AT W J9Td

RBF @1 Rgels & o <iffis uRugadr vd 4R
faRIydell R faRiy w9 & guuil @ FHE, guel ®
T, A1 STIdd, b1 A, B fRrefier,
wrferefierar ufdrerd, Wm%ﬂﬁﬂﬁzrréwsﬁzﬁ
AT R Afd w9 Y gD YA 9T 4T | g
SADBI U DI ASTe, SHN DI IR, TFaReT @
3T, YEHTULSTT bl T Td CASA A ST - dTel 31
IRl TR BIE A1efd U9Td T8l T 1T | aRemE |
Hebdl ferdr & fob A9 BT g GO & YT RBF Bl
Raells | Ia! gieg, JUON B [ Ta drd &l Joraen
W gfg urg g |

ater A axfra arall &1 YEfaa: wi | gyt #e+t
P AR SR9s AuUlREl ¢, €, C,, Ud C,,,
(w-9) T 37T TR AT H o | Sidfd BT H C,, T
C e, (W-6) THI 3TFeT YR AT H UIY Y | T Hlh]
ﬁ C12 C181 ((A) 9) 18:3 ( ) C22 Qacmoaq{ﬁ—q A
BT H T T | BT Thel ST T 37
(MUFA), 98 39w a¥dig 3%l (PUFA), @l W
T 37T (UFA) AT PUFA /SFA T 3fereha,
QIR SRS AU # S99 &F dAT HF a1
HAD! H FIH BH Y Y | AR SRATS Araueh
H 18:2 /18:3 BT FUTT F 37D, DI H IAA HH
TAT TR Db H TG HH GTAT 7T |

g gur A 9 3rl &1 v =: gEid g i
3fifetep, fomifor, formiferd, f[d8R®, Wi® T
forRIRe 3Tl UgR AT # UIY 1Y | 39 37.92 wfoRia

oT1 mT2

ET3 mT4

DMI (g/day)
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SFA Td 90.08 TIfCTerT UFA fA=IHT=T oIT | G8 H PUFA /SFA Td
18:2 /18:3 T U ShHT: 1.02 Ud 3.05 T |

RBF &1 Y& Raeis ara <l § 9dla sral &1
Ygrfas: A Raars ae wwE @1 aiftrims
SRATE 7 UL § ¢, €, C, C, C,, (w-9) TN 3+
TR AT | O Siafd 4 Ufderd RBF WHE W C, C, C,,
(W-9), C,, (w-6), C,Vd C,, THT A+l TR AT H U |
IR ufrerd RF RIS Y AHAT & YRl B a9
Sdaal H ¢, ¢, (w-7), C,, (w-9), C,, (w-6) THTT e
e AAT H o Safd M 99 & 7941 @ Hadi H
21y ATy 37%eT TR AT ¥ UIY 1Y | i3 Raerrg arel
FAl ® A Hadl H HgW g Al BT RN
JUETRa 3ffe o STafds RBF Rgcls dTel |qE H
AT THII AT DT AT fUeATeRd 3Terep off | Frifa

Sample Info:
Sample ID
Sample
Inj. Volume [mL]

: FATSTD
: FATSTD
: 0.001

¥ yfrdes 2012—13

RacTg d1el g &1 T H 4 Ufra ReF Raarg drel
Al H PUFA /SFA Td 18:2 / 18:3 T SIJUTC T8I oI |

Yol @I g3 dsl & iy d IH™ Il Bl
Y@rfaa: aRomHEl 9 Udid 8lar © & geil & g8 WS
% I SAdI H e, €, C,, C, C,, (w-9), C, Td C,, DT
#c, c, (w6), C, (w-3) ar AT A aulRial #
C.. C.. (w-6) @1 C,, (w-6) aTT 3] B AT AP
off | T Hddl H R FJ@ IUI ¥ UG Uhd
A T 31 3N o TTafeh BIAT & AT 4 98
AT T 3l Td ST I 37T M AT H
9T T | PUFA/SFA Ud UFA/SFA T 3TUTd 1T H
et A o STafd 182 /18:3 aRIY 37l Bl

3TUTd a1 HeTehl Bl 3TUeTTehd AfS of |

ISTD Amount : 0
Dilution 2

(596
ﬂ - — FATSTDmastergc725_08_2012 - FID
| Q = o
~ = o~
= = o
N
150 R = -
3 2
& | 1 8
£ 100 =
s : | |
L E | |
: | '
50+ El | 1| I o F
‘ I [ ; J | S\é
Y & =3 Eglﬁglﬁﬁ'lﬁ 1l lfgg!lg,’fﬁ%
of T ri?fr?'r rr‘ﬂr?JT - H‘H 150 1 ) O - =
0 10 15 20 25 30 35

Time
a4e ¥ fafa= o= st (C,- C,) @ AR

4. 9& aRRefoy # Ta fasRia agaromar arell
Al A uiufdre gafaaar &1 yiea

THD. A, U, ATg, TA.Y. B9, 3T, aqad) ud

TTeReIT § YOI UG AL Bl e gl 8 gueial arell
TSI BT Udhdl HAAT I HRT dTell TSI Dl e
THIGRRI Ud GREIaReIT & SRTA 3ffeih Uiy dedl

12

3aedaaT Bkl 2 | SAfog Uerd &1 uRRefaal #§ a1 wd
< HHHT e bR dTell 1d fAbRid Sguidr #gi &l
UINfiTe  qAidr BT Hedihd A ©g SEdeg

Racrs—fuers & v fhu 77|

TIEH GMMxP WSl & 3T Al I ICId HIST &I
WoTel Bl UREl & A1 ®eb RIcAs & w9 H HHT:
IRIRD IR BT 1 TG 2 gfcrera <afad {8101 Raemar an
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Sfafs J AE H WSl ®I A_Is & gTER] 300 UT
gfafed /ws &1 &% ¥ fad Ao e Raetrg & w9
Raermar | &fd om (311 /139), pep (1 /feH) wd
ME (M) /&) &T T80T AT U |HE | 1253.0,
90.9 T4 6.60, fgci ¥¥E H 1588.0, 97.0 Ud 8.37 Tl
I e H 1387.0, 179.1 UG 7.23 AfeiRad fawar
AT TG BT R AR AfH Ui 1| b 3T
I H IGUSIAT aTell WSl Bl &l TR H T BIfST
HTl g U JUT b RIells & wI § IRING 4R BT
1®2mWﬁWWW|Wwﬁ
TSI DI TRAMME H =R & I2a T Gl & w9 H
300 U1 /&1 / g & fere < <ifra fRrsyor Regetrar 1 |
|HE U, T Ud 3 H UfdfasT 3=k uaref sT=augor sher:
827, 1173 Ud 990 T, DCP 3T=TUET 45.7, 75.0 Ud 50.9 IT
TqAT ME AU 4.71, 668 Ud 525 M) URIT AT |
=T TET § UREOR 3R |1i& (P<0.01) UTIT AT 514
RS, D URTE BT AIC TR & AT & w9 § TINT HRd
gU Ifd A7 BT IRep Raels & w9 H ARINS 9R BT
1 Qg 2 yfcrerd Raetram 1 | <91 gl § DM 3r=3ig o
IRIRG YR &1 3 Ufera seifq 1070 TG 1386
T /9 /&, DCP UG ME ST=<TUEYT SHHTT: 60.3 TG 89.1
T /9 /fes dem 531 w9 867 mu/us /feT umm
7| I8 frspy dTer T fB GMMxP WST @ RO
IO JMATIHATY TRITE UR ARIS B AT 300 U7 Aferd
fRs107 GRT S1erar 9T Wl & G uRkidl A1 IS
g $ RUC Raars & 91T R Rgelg & w9 H
YRIRE AR BT 1 Ficrerd afad {807 Raetr 9 q_1 a1
ST B R |

5. 9 fasfid 9gy« vd a2 AT @) gaocures
Uq e eHan ¥ qfg

TI8 FAR, TA.THA.S. THdl, 91, Tl Ud BT S
(20.09.12 )

URARS Jeg Il v deR STerary akRefaar &
=TT U Y § U FHAT ST YT BIT © | acH
qﬁﬁwﬁwaﬁaﬁgﬁwww%wwﬁ
P QIR WMNRU & TR Gfed Ueed  Ud
Ractg—aTs ggfal & oraid rel T8 e Haray 7 3
HAAT S RF @ S5evd W ORd TR Ugfd &

3T SHD! AT Td FHEAT &R b HEH H fhar 17 |

1 9 ¥ 3 AT HT IUTGH: ATTYRT Wl H =get
THNTH TG HHET SaTS 683.33 U4 821.30 foAi & ura

13
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o T 5797 very o & T | $Hen: 726 UG 876
fe=t aferd foar wam | o fa & 3R gt 76.7
gfererd Wi = 941 B A1 BA S DI | AR
arerd FEETH g 966 offerd oAl H gl 14 Al Bl
ST BRIIT 1T |

319 3aeAT | Kisspeptin 14 UCIgS BT GIAYUT:
TI H 37 UGS I B T Kisspeptin peptide
Pl ’lﬁ'cb"r ENIERIRIE Kisspeptin peptide P 14 mer
fIaROT rinkamide resin UR ST 3Ta=eI | ﬁ?‘l—:‘{@' Feeifd
fbar T fS9d1 AHH "Val59-Ser60-Alab1-Tyr62
-Asn63-Trp64-Asn65-Ser66-Phe67-Gly68-Leu69-Arg70
“Tyr71NH2" oI |

YHIHRUT, HREUT U4 24 €< dd HeIRd 4e &
avel IRl |9 S m THiar: 931 § B TiYE 8g
%ﬁaﬁéﬁﬁzﬁfﬁmﬁwﬁwmﬁﬁwm
Sf 1 T Ry T | HAIAQRT A & 12 TIDH o1
A A & T TS B SADT JeAldh fhar a1 q«r
ISP EYTG AIPRS W 1:2 & AT H qIhRYT
T AT $9 IgRd 4 & A1 Bl 5 f$dT A uR 36 €
Th TR ®9 | AR fovar am | e 9 g g
I A1 & Al BT 0, 12, 24 UG 36 HC & HSRIT UR
IEHTLRT T ITFTRTerdT &7 Heatdm fahar 1 | <= w9

# faefaa doRgAYgad ol & YN ¥ sl H A%
FABIA BT AT | Bl 61 WSl H Tl BT & 48
e 915 24 €< db HeIRd 9”9 Ush dh # Af¥ed
Y B TG Al 31ueTE TS | e 26 Wl 7 42.6
YiAeTd STH-ex & AT HHAT S fhaT |

¥l & A b AP W AE I LI & b g 4



T I[OTaT fIRATg 3T W A%l @ 3wy off | fag
RI STIAH, YHIY] BT AT T TSh qRAEIRAT
et B ol | Wraferd CASA UGl | UT A S
ot geRfd weclt € 6 Sor efeawiia -y
SRy & WSTHTd § GMM Hg 3281 U &1 did
I~ BRI ¢ |

GMM HGl & Aol UR UINPTH Tq1d &I gHTa:
RIS & 3fef—g[sh &3 H Jguoidl ared el &
Ee UR IS a7 UTd: Blelie T ¥, fTd
R g, YEpT] B T (A1, 7 Ud <) U A ur

¥ yfrdes 2012—13

S O b1 Jferead 9T vd dIs Icured
JeTI: By v fgw | arfral dem g
gers uRRerfaal # 9fEqa® (CGR Ud RGR), DFY I
ST gerel U BT UROR SR AR Arefe urr A,
feg v WX vd gy ugfd @1 gar o
e oY arfe! ugfa 4 99 & 99 @1 Sus
Arefd wY 4 37w off | W &I A (10 T/ 7) +
JdR® (60:40) + gy fAFram™® (GA3 100 ppm) &
oA ¥ gfg faervaren A sfdrean gig awh 7|
T W BT A Ud gig faf e & g |

T A1f B (P<0.05) HY A YHTIAT Bl & | Iufores gaTd
&7 317 Sfear faeryanet vd vaa Sia argHl iR B
ATefd UHTT TET AT AT | §99 YA & UROIHET I Had
erar 8 f oMM 9 30 Iferd MERI™ ufddes &
YrufoTes g § Siifdd vg Aadl & |

6. Jef—grsd A= A g Aufer & fag ofy
i@ Ul gIRT AR &1 rfread SdreA

TN, 2, TSR, HIOT, . G, Fgaal, IR AR,
Y e, ARG Tgdal, o4l 9)ar ud wE Rig

B qife! ugfd & fder Ud g9 AU A ART
ITEH TGIHR b &l H B TN DI AN Bl
Iyfc BT ST bl ® | g e § geb &= H fafi
Sy e vgfoal @1 faafia vd s7a qeifed &
T fhy Y F |

HcTs & FHI Uiy gfg, 45 Td 60 faAl & qars &
qeaTq droll MR Ui fUe # feal @1 | ory, 9197
U U4 Uf gaeaR i ueref Swared # gfy urs
TS |

T ) 7.
SM+F+GR 1751
| ) 7
F+GR 17.42

smcr | ) 1746
oo | R 17.00
¢ | N 17.20
EeEe———————————==9 1695
CENEEEE—— 14.85

SM |

Control |

0 4 8 12 16 20
Biomass yield (q/ha)

T ORT B 9 gerel Suol IR faf= SdRa AR
faferat &1 gwra

= -

e e, A

 Gaweqd ¥ 9%@ e
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IR, AETR HfY aifal ugfa ¥ 59 & |l
Sicfldd @Y SUTEHAT TR P &Rl UG PSB GARUT
BT YHTd: Hhd Bl 50:50 D U H dIF Bl Vel
Slellhd & AT Wby Bl UhR hH H SIUTH A Ul
giE, b ARI, 461 IUS Ud Slelidd BT old gared
TG TAT Ul GiET DMA 31feId I 12T | 16 T
BRBRA TCRITss Uit 3R & B9 H P &I WR
< ¥ Sleed 9 b AR, diol SUSl Ud olg gared
I # ARie w7 W g UR TS | PSB WARY |
Sielipd H gig, dre 9R, 45 Ud 60 Al &1 ga1s &
U Ufd UlEr DMA W SRRV ghg 8% forad
heRa®T Sleilhd I DFY, §19 SdTed Ud oig uaref

Jcre # ot gfg o8 IE |

N
=)

1541 162 15.96

15.73  16.05

16 1 14.11 14.27

System biomass yield (g/ha)
a
N

o E ]

D DC DC 20kg  40kg  60kg

(50:50) (M;T)m P205 /ha 73

3Rg IMRT B arfiat ugfa § dwHd (C) & A1
Sleflddd (D) B Sig gt SUS WX p WIRI Ud PS8
HART T AT

TS faqd aRmmel R 9T 94l & I 2
T HReTor ugrel U4 ¥ resIe: dred &1 el
Td WS DI W b UANT W ART &l & AlCrs il
Siifdaar # el gig <l 78 | 9T Ud YR resreH]
@ JAT H AT vd Ui sresed 9§ ifde T
RIETT 1 TS TR 31vg Ud 11 & gall bl HIerg el
Sifaaar # g g3 |

IRT IAMGA Bq, (DIDhd BN UG daa o=l
AHE DI JIN H ANGAT Ud Selibd gRT IdAr
TRAME & TG W 45 Ud 60 faAl &I gars &
eI Wb & Ui fie 9 g=p uaref vd gsh ugred
IS H WA1RiP ghg Wl TS | SRS TANT Bl fAferar #
TS P HIHI U9 SIS & YANT | Afdan oig garet
IqTed YT 83| Yh uared SUS Ud g uere]
ITE & e H foewdl ey vd fdheai & Hagd o
T | Tofe Tl ARl BT HARI H gdTs UeTda el
urg % | focwdl fOf vd fheal @1 HaelT @1 orven
HARI B garg A DFY, dIol IS U4 Ugfd DFY H shaern:
12.64, 7.87 U4 12.90 Ufrerd @l 31f¥% gfg <l % |

Without With
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535 3037 3076 30.37 30.28
6y 2857

c c+Co Cc+D

SM (10  F(60:40) SM+F Line BC+TC
t/ha) sowing

fafr=1 gaiga | ggial § g =@
(C-¥ishw, CO-eNIfdaT, D-SIfeTehs, SM-4g B W,
F-IdR@IaxvT, BC-fseadl faf), TC- fdhoetm gt

Hs &I AR BT Y Waek: 4 B WE T H7
TS @ 45 AT T ST A pH, N (1.31 9 3.03 Fferera),
P (0.42 ¥ 1.47 Ufarerd), K (0.93 ¥ 1.43 UfITIC), Fe (33.45
W 95.2 ppm) T Cu (21.03 I ppm) DT AT H R TaT7 |

HQT U4 Sfcl ARET uRATN & Had H YT IU: 9$
D1 Ud ) 191 R Hel & YR A {9971 5 1 H=1
Td 1 {9 Bz Hel o1 gl 7 ¥hd & gy Td U
ol H ARE g urs s | oA O 9 dR wS wd
ERUTIRYHT aRAME Bl Al 4 feg b #e g
ERYAAR fagFaxoT fafer 9 DFY Td 99 Uerey Scred #
ARiE w9 9§ S gy <l T | 39T 9 @ || B
AT ¥ 9 Bl W BT 10 T U IR Bl &R A TART
PR IR T B [IRwrsi Ud Hehd @ Ul 1 Sl T
gaTs & 30, 45 U4 60 fa=T gzard Ufcr fis DMA, DFY, 9IS
IS Ve g UeTef SedTe H Aref U A GeR <l 137 |

Jef s uRRerfoal 3g Seme avmme ugfo:
I *RMME UG & F<HId Yh IRl IR D
e # gy (Cenchrus setigerus) Td TeTeH! IRy (?'ﬁﬁ'ﬂT
Td Sielied) & A3 TRAE IR BaaR el &l by




A £

fquRIq 99T &1 B1aT | b B A1 Siefidd (1:2)
U # I A MfdwdH (5844 fda/7) I ART
Icqre AfeIRad fopar | P o g 4 gfg
A= (Thio-urea) & TANT ¥ Y&h ART IcdTa- H
3158 Ufaerd 31w T, ﬁﬁ Thio-urea QE[ indole
TRifeed et H TaR Tl <l T |

IR IMETRT AT TRMAMTE Ugfa & +avid =9
gofaal @& Scred UR ule" U ddh-lbl Td
NS0T &1 gHTa: TF BT YoTfadl 3 &7 UG g
IRT SdTed TR e U9E U AT Ui {97
cTeb~il<h] <hT U&TTehel 37feIeh BT (28.95 UfCI2Id) Td &l
IRT (31.66 TfTTLTd) STUTGH URIT AT | BT B IR
31fdre X & H1T R W U< IRT ScdTa H Areiab gig
<d TS | e @ @i ¥ AT S @ (25 €1,/ 3)
@ AT 30 fHur AECISE Ud 20 fHUT BRBRYA
YRS S @1 &% X YINT HR- TR Sffdhad &1 Ud
Yh AR BT IATG T §aT |

7. 989 Ud wH @ uRReafaal A wraeri
CRANTN BT IAUTE &HAT BT { RTH

UG, RTols U4 U, IS0 S
gferoft & & J el @MY Ut 9¢ Y81 B | |afed

LI, STTAT Ud ToT++ Yae g§RT @T5¢ oige (WG) Ud
[ifaad fiferet (sc) @ Icare ewar § gur faar
2| ®Tse Wrse ud Aifdgd Riftrear @=aen 3 6 ud 12

16
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A8 B MY IR AT A ANIRD 9R UT b |
Qifaad AR &1 o1 H @Tge STse | ST+ Ud Al &7
¥ geM & |HY UaT gU WRANEN &1 &Il Ud 4R
e o | <ferfl 57 & gt 70 fHAMl @I 1375
GRS 99 MY | e R ARTERT SRAEN @l fawgd
ST & I R0 TS o

faoreard ®Isc aifaada
| A ferfarem
3iTd IRIR® R (fahrm)
6 I8 W 0.897+0.011  0.884%0.016
12 9@E W) 2.015:0.017  2.032+0.012
TR W) 3.981+0.031  3.962+0.032
goal SF @ FHT 4.035:0.041  4.025:0.032
AT T~ =i Dl &l
ST & GHY 8.20+0.67 7.35£0.53
Y GeM W 6.57+0.71 6.18+0.41
AN I~ Fodl hT IR
ST TR () 397.0£31.0  383.0+27.0
g oM W (fhIM) 5.893t0.201  5.463+0.130
goaT 59 BT (Ufed) 75.60 72.70
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&+ Scured 8q Hsl 4 gar

1. Tl & U4 919 IATGA g JfdDIe= HS
@ Yg3 shIg

JMINY AIUST, Tel. oivdell foral fO=d, Ta.udl. amed) ud
AT, Breil

3SR AT 1 UG PR dTell AfADBTAT We Bl
S b FHY, 3, 6 U9 12 A8 Bl Y W ARIND AR
ST 295 1384, 1856 Ud 2474 fHuT Umar |
ATIBTAT He §RT Y2 ©: 78, fgaiid B A8, IID
HIE U4 G A Ohasgad S ScaTaT HHT:
0.662, 0.831, 0.654 T4 1.342 fHIT TAT T & AT,
HSeleM Ud ] Bl ofTs HHLT: 33.89 AISHIA, 43.25
gfeeTd Ud 5.72 ¥ d3R% WS H U4 3279 HIGHI,

|HI, 3, 6 T4 12 HIE DI Y UR HA: 3.30, 16.23, 22.09
Tq 30.21 U UraT 147 | it & gy | ST Brel
2 f fafi=1 oy & iR YR W fofwT, a9 gd 791 &1
ST HTE WX 31fSd |refd U (P<0.01) UTRIT TRAT|
FHNTH Ud §AEH & SR UR S HAL: 95.29 Ud
89.80 I I8 | IRT W §RT 9D 1D, HAAI &
ved, fad vd g @oum R freasgad 9
JUTEH HHERE 2071.19, 530.67, 607.71 Td 667.20 UT
RET | T Bl AN, T T, AR g, Hgere, I &l
SIS U4 A DI UaH AT 35.95 ATSHIH, 35.09 Ufcerd,
11.07 UfTeTd, 4557 UfTerd, 574 I T 0.86 W URIT
AT | 1000 TR TR AT Tl HFegar Ud 0Kl &%
AT 07582 U 0.1041 &I | Bl 82 WS fberi, HIRT

41.47 9fcTerd UG 5,62 I BRIC H UTT AT | Gcare
L0 H IfdpTel ISt B THRTH Td THNHAT B MR
TR STFHER A3l 92.72 TG 88.72 U V&I | ORI,
Peled UG 3T U< T & Ffaeie fhami & S5
et H JATARIE FR ¥ 72 WS A TS |

SIECARIE
2. BF vd ya=a uRRefal & saeta wref=n
&1 SAUIGA g ART Hs &I faa™

Uq TH. 3gd

A% &R URIR, bR § THdIel $ IdET 5
TTell ST Y] HRT =T BT NFd IRIRS R OFH &

17

. . .
“edd URITSTT Td WRBRI USi=qa7 T 1 TS |
9500, 207119
S 2000,
g 15001
530.67  607.71
& 1000 667.2
Q
2
0 : : : :
Annual  IClip  NClp  NClip
Adults Lambs

HRT W & 3T g gad H9 Iedra

3. Sfarwr 83 & Brf ¢d 98 § %49 Sd1eH g,
I~ A -Iva T fadra vg Reiavor

T 8T, o d1. BRI U4 TH.3TR. IAT

RGP H SUTGT B dTell HhY A4S § IRIND IR
ST & |HY, 3, 6 Ud 12 HIE Bl ATY R HAL: 348,
17.34, 26.23 U4 33.88 foHaT U 71497 | ¥RE kg 2012 H
ST @ SR THNTH Ud HHAT ST T HH9T: 96.64 T4
90.48 Hfrerd UTe Y TS |

IRID T el Ue gRT 999 ©: 918 Ud gI%&h dlfidh
FIBTSgad 91 ScdTed HHL: 1.13 Ud 1.85 fHam @
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T D oTTs, I AT Ud HgeleM HHATT: 3.58 T,
19.68 HISshI< Ud 0.38 UfCIeId BN ¥ Td 509 I,
19.99 HTSHIT Td 0.40 UL aI%b | Urar 147 | 57+
HIET Wl & NG$ Bl &d YsTSl & aRATEl UR frepHor
T WOl AT AT IHT ANIRG WR b5 U Ulel ST &
ReR Yaei @l sruetrhd 9.14 fhuT Aferes uram a7 | 34
THR AT Wi BT ARINS AR ReR TST BT 37U 12.58
fpar afdres urm | gARgel Raarg—fUears &
I ST ed & STTa 2T &HT BT Ul ST 1T |
TRUT RaAg—Uels aTel #HA1 & 3Uer Hod Ugfd &
T=IvTd 600 UT Xifcrd fAstor Raer aret #9=1 2 el
g9 Ugfd & oid Raare—fUag arel w9l &
3T <1 gfg shan 200 UT, 144 UT AT 105 UT UTGT
PI TS | 1000 TSN WR AT JeAib HICT &R UG
HGGR AT 2.63 UG 0.14 R8T | &7F & Bl BT 39D

ISl # SIAISG GUR TG Bl 90 WS 9907 TE |

qif¥e gfedes 201213

4. RT Al ¥ 9I9d drell faviwaren @ feru
SRR ofi9 &1 fafved &A1

3T PAR, TA.&. el Td 7R, ATde

BR Tel & IR &5 H TRT S BT FoeToT fhar
AT | HH TG 31 THE dTell AFRT 4 Trichohyaline
(THH) ST & fIRAROT &g SITAT DT YIS fdbar T3 |
Trichohyaline (THH) ST@E@I—CE o1 & faRaRoT %_g' HH U
31fees THE dTell HIRT WS H SLUAY. DI YIS bl 07 |
Pst| TfIeE TraTsH U 3 Ufiae dwg ofTs &1 95Ul
ST # & USR @ STl & uga dl TS | {O
AT ST B by HU aRafdd a9 WASR.
UR®H IR AT Hel H THG Bl GEY THS ©g
IR BIF T SHahd [T Tt Heeryor foha 13T |

-
v , ’ » % ",-'-v. ; ’ 5
.

FHBIAT T ATl 7RT A4S H CISPIBTSAT SilF Bl
RFLP Uftsd o9 1, 2 Ud 4 SIHICZY AA; @ 3
SIHIETST AB; & 5 319 PCR SIS oI 6
|F Hele PCR &+eldl; L 100 bp + DNA |




5. ARd RN A D) U< 518

TUH. Yo, ] AR, 3MeMR. (31.01.13 Td) Td
NI

I AT &5 & SRI0T S S Dew, FIAR
W S S A, 3, 6 Td 12 HIE DI (G TR ARIND AR
PHHIT: 356, 21.44, 27.88 UG 34.59 fHUT qrAr TAT|
FHENTH Ud FHANH & MR UR HAAT ST &Y HH:
91.21 T4 86.09 IR JBT | AIRA HXHAT HST TG S Pl
¥ ¥aes S STe HHT: 1.97 TG 1.75 fbur uran

T Wefe X Td AT BRIC &I dli¥d W8 S
IATSH HHIT: 1.16 Td 1.05 fhUT Uram 737 | Sf&ror It
@ 19 BTl BT Bt 69 WRA AT 4 I TS |

A
T
.':'-—."'-'.-.’,!’i'

waave Y
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6. U8 Uqd B H & Sdred & fou 3(mvT
e A gurR

TH.3IR. 2Ef, OL.4). B Ud U4, ATl

S SIIRT A= gRT 9o, fgcila, garg, aged wd
U9 hed- WX ATl 20.15, 78.33, 136.11, 150.76 Ud
161.81 UT SR Ol dTcl d=g P Scdra fbar
AT | GID ST STRT WA H FHodd IMTRa A
Icqre g, fgdi, g, =g vl v e W
LT 115.54, 131.96, 154.63, 151.86 Ud 160.82 IT UTIT
T S a I Bl ofwITS, g BT I Ud GRelT arel
LT 5.86 I, 12.66 ATSehIH U4 3.75 Uferd UTY 1Y |
gfel 1000 SITRT TR UR 3Fd Jedidh w0 U4
g X HAT: 1.26 UG 1.05 &I | ST 85 Ufcrerd gog
STERlel WIS, Yaae dIT ura a3 deell 97 | 8T
9RIT 7 | TR BT & H @RI 3HhTS RMUT B

@ foTq et 53 T STTIRT WRATLT 99 1Y |
faeryar IR
HIGT BT ARIRD AR (fH3T)
PGEEREE 3.1410.04
o] O IR 3.29+0.04
S~ gl DI T
ST & IHY 5.06+0.28
ECRATSIERN 4.58+0.26

I gdl BT o TR AR (I0) 256.15+16.29

AT Uew § STHA SRR @_Ae
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HS Ud @ IRl & eI dasH
aq dd-ial § guR ud faem™

1. Rl & fafr=1 a=gan &1 Ao &R Jou
Hqel< Saurel &1 fArfor

191 AMFIAR, TUAE.UA. IS, 3ol [AR T 1L
Ca=t

AICT 07 BT BT BT IUIRT GQT TAT ¥ T H e Bl
TN R SRT TGl Ud & 4 faf~ & Scare &
[IehT &1 HAHTGAISH BT Ul ST B YT g 1Y |

faft=1 991 gu uRem qoIr ETaT® a6 « FTRT Ve
B QAN D AT S0 § HAE UG S TR
A g AT Ied U dTel TG AR by Y |
AR WRAI, SNIRT-WRA #0187 (50:50) @
INTRT— HATED 2T UL ALY, 8707 (65:35) & &+ &°1 9
UEA W 2 /2 Tl WA a7 i = gl @t
AT 9 Raarg IR SIS I9Td 81 ITaT 1307 |

MA—7=gq H9 A 3R el &1 i 91d)
Td HEUH AT $F | 10 T pile AT BT TeAram
grecld R IR fhar 71| Afdehrell qer et
ANfABTA (50:50) BT o1 H Al UG ATRT (50:50)
S Y I OGP Teirar 9T g3 | I I 35
HISShIH T TAT 30—40 TR HSelRE & |r a1
S NI T el &1 <9 &9, STRileTaT Ud
pile recoveryﬂ%&ﬁﬁﬂTﬁﬁWEﬂTl

20

S AR —aE b1 B H IUINT: =l BT
GERId, AR IUTe qT JaT Iavdl # gig & forg AT
S BT —a & WY § YA W A3+ foar 1 | i
DI HAA H 1 WeT, S 7T TAT S gl BT 9 &
wU H YANT §RT AHROT H 71, 3fadl § 25, &1 AR
I H 57 TAT Bl Id1a H 23 Ufawrd &1 i
g TS| a1 o femanet (e areedr, e
) TAT GeH Uy dedl (AT T JTTST) F diem |

9 gfg <& TE |

Sl BEf3ed SUTE: HIEl UG Heu9 A S A
I feorsd der W & s § A= goR &

BRI ST I TH&I, [ ool 8g S1aR R SHT
qTel, TM—eb & oY Sure q1Y 1Y |
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ST I TR QIdN W ST dTel ST

2. A4 1 Sid grenfer smenRa fharefia
AT UiRshRoT faferl &1 &9 a3 Uy
NEl & fog fasra

TUETH. G, SLdl. AMRIER, Ao HAR Td 4.
Hed

Ui TR el S AT BT ITdh] Dl ARrH
amvﬁa%wzﬁmqﬁmﬁmﬂmlmwa
STIRT N3N & URARDROT H USITgH SUAR &I SYATRIAT BT
AT e Tep fapam 1T |

ygfae o menRa fafr: gdam 91
RIS ISR # JMUTR e T A a1 il SATaT Dl
AT OOl W 9¢ @ 2| S99 Adl Sl STal Bl
Ui I & §RT dIel & 8l A Famr A1 ffa
MMALTE 7 | WGl I o ¥R, sofars & 41,
AIAThel U<hl, JRERIC &1 g1, 87, Heal dorr e
3E H diel & UfT faRIEIdHar & oefor 9y 77 | 9rey
AR & URIETOT TR 394 3Mfdd 9 (>20 Uferera) &
BHIROT PIC AR AT TAT ISl UTS T8 | UTdqfld
ISThT S 99T TAT 7Ol dY STS! | HH: 32.5 TG 22.
5 gferd SfFF 89 9 398 dle UiRIgddr, el
DR (4—8 Ufarerd A=) o1 e # urg 718 |

Benzothiazole 3ITETRT $ﬁm g &1 fator -
fafi=1 w2 AT # A N* (1.3—benzothiazol—2— YI)—
N, N-Demethylbenzene carboximidamide R’_CT 1,3,5 Tris
(benzothiazol—2—yl) 2,4,6—trimethyl hexahydro—1,3,5

triazine ﬁaﬁ—c’ﬁﬁeﬁﬁaﬁwqﬁﬂs‘ [

dBR &9 9 3itefre THer e I 8g
S P T ARG BT fALSdT BT 3fTbor fhar AT |

21

3T W AT g3 b AT vd weuH dRIP A A
faf=r Aerd arer 99U U SNEnfie el @ Od
ARG &1 AT THGT & Bcd | el SruTfors ercfl 2 |
I8 grar A1 AT fh HIET S BT ST IOf AEH 9G]
@ feefor 2g frar < aaar 2

Pilling IfoRIEI@dT 2q ATRT—H 30T ST Yo1gH
SUAR: 3RT I A T4 H T BT 41 Uh T
FARIT & | Pilling T X HT ST HH HR Bg UeIva
TSITgH SUAR TT A= Fgax &1 YA o 11 |
IFIRT: S (60:40) & fAfT~ IUAR vwarq emet AT
UR pilling T XTI & TS H ASAYUT BHI B ATT—ATT
SAD] AR—AHTS H gig uTs TS |

3. HIY, G 3 il 91 48 & g9 4 4d
gt Icurel &1 ffor
IR TSaR, Th. R, IRTH. Wee Ud HgH e
T

BREHA &0l H fIH™ o UIYD T TP DIeTed &
TuTE T FeFT fhar 1T | A e o™ B g
|AT 7Y, Y 9 Wl TG 914 Y |

HIGAYRT AT $ R & w9 4§ JIaRifes Raam
D YT PROA & ALY dAT ¥ B UG
Wﬁﬁaﬁqﬁgwﬁ%gqa TS & U 1
P W9 § gErfee Raa™ iR SRIAT Ufd9rd, loin eye
&3, QeI U4 T ERIE AT, gdel A, g9 A7,
A 991 AU A= e ded & U,
GehT-l R b, Ul b Bl &THAT TG DR dcd
I WR g AR YHTa &1 ITT 7 |
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mControl mT1 T2 mT3

Loin Rack Neck and Breast

shoulder and shank

Leg

HIAYRT HHAI & URME Thsl bl IUS WR YERINSH
R Rgerg &1 991a

miaerfl @nel § R AB’R b wy A
TSRS Raci<l R $RSY A&IT: 42 4 84 Al
DI ATY dTel Y GIY WAL BT 100 el 9= 7 10
et <81 TAT Lactobacillus acidophilus DT g DR
Rae R SR SUererar qen A= sreafie dca
(freel UR, SATg AT 3ol UR) AT Wb (T[T, Jdhd Td
o) & R § TS STfaRad o &8l <1 1T |

A1yt Al # Wi A a9 BT sR&E A& )
YHTA: A BT AR STWIIR 70 UfaRrd a7 (3fSr
HT¥) T 30 Ufrerd &1 Raer™ @2 10.00 9o 38 St
J, 11.00 Io1 42 f&H 9, 1.00 T97 43 f&hT 4, 2.00 T
44 &3 3. AT 3.00 FoF 42 FSfT A, WR araraReig Fe
# 30 fod d& Wgq TR @rell Ue SR UfTerd, loin eye
&3, el U4 3ETe 3791, ool A ScdTas, a4 A,
KOH Efgsdr ufcrerd aern fafi= ereiie wed, g™
W BH, I b Bl &, Bk 9 Hod R DTS
YT =81 uTaT 747 |

60 -
O Control

50 ~ M Thermal Stress

40 |
30 |
20 -

10

Pre Empty live Hot
Slaughter weight (kg) Carcass
weight (kg) Wt (kg)

HAIAYRT WSl & BRHA N IR AU Gd1d B 497G

Dressing D.P. (ELW)
per cent basis
(D.P.)

Loin eye
area (cm2)

22
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T MR AT SRGY A&T: Adell Hel o 60 fad
3T (@magaddr | 25 Ui $H) MER (800 AT Hshd
Td 400 7T 0fAd Hs107) Sax 2T 60 faT & forg 15 @RI 25
fRId 31f¥e SMER o7 WR ¥ Y Yd qof, Elell U &
oI & MR TR SRIT YfTeTea, Wrer Ud 3RaTe 379, loin
eye &3, {oT BT do a1 A= FeaTiie Hed AT,
el U4 faeT & gt FHIE UTg Y |

80

HControl OT1 HET2

70
60 -
50 -
40 1

Yield (%)

30 -
20
10

0 i
Rack

Neck and Breast and
shoulder fore shank

Leg Loin

DAl Hel H HH qErgad HId IaTeA

S 9BRAT & AT AT SART B I[ora<T
BT HAIH: SITAHR &3 H SIIAHR] T & AN Bl
eIy ¥qrq 9 Ut & HROT GGIR H IARAD AN
& & | JANTEITAT § AT 531 axg @ 1fdaafaa urs s
TqAT S 31 W 95 32T AT AT | g & 79 I
GEIST 9 e 1Y T AT el Hedldhd R S
T 3T W ShHC Ul AT |

Inulin [ARTd $H IUIYE A TICH: 989 9T D
S8 2.5 TAT 5.0 IR R $foIF BT AN B HH
TSR A S TISH g91Y TV | AT GRHI01 H 10
yfcrerd Sfafd T—1 Td T—2 H HA: 7.5 UG 5.0 G
e I I TS | U Ufcrerd gfer | TS H a4 al

Overall palatability

mT2
Binding HT1

M control
Texture
Juiciness

Flavour

Appearance
6.4 6.6 6.8 7.0 7.2 7.4 7.6
AN T[S & Faal oI W ggfed & fafi=
TR BT 9T
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AT HEAYE! U ¥ PH s | AT B JAfARAT Il
CIETOT TSR AT T gofor H daeld | I 33 |

ey & ffor ¥\ @1 941 @1 Sfaa faivorn
A & TICH B W@ g1 8 a7l del 2T 41
g1 BT A= /U H gAnT fhar | FRia
PR H 10 Ufderd gFafd o Safd -1 H 5
gfererd av=afa It dem 5 ufoerd A a9, T2 | 7
gfererd aeRafe Tt doIT 3 Uferd #i a¥91 gd 7—3 # 10
gfeerd #1941 G T8 | A HIed & U]
ARIG HI W AT &I BTlfd emulsion BT
ReRar srrar (pH) Haa! Jvr faf= Fqal § I
21| aRumAl & sy fyaren T 6 3 gfaera w4
T qAT 7 YfaRId a4l Il BT TART IR g 714
e g9 | fhaT ST Ahar 2 |

AN T O e

Y & UdHIS: STWITAR IAGC & A & YD I
Tq o1 |rST (0.01 URII) &7 TANT fhaT a7 | Uadhle
B Y1 ot ATST ST+ 3 SIUHIfad Y&l | 7l & Uhls
e faRIvsil gRT Wirdsd by 1Y |

gIfra Hs qu &1 fFHfor: W & gY A titratable
acidity, 91, el YIS, Gl BT AT ol I dedl DI
HTAT $HHTT: 0.20, 82.82, 5.21, 0.47 AT 17.18 HlaIeId UTg
TS | Ui TR g AT g9 IR 3 B 7S @
I H 311 B U H U DI FHATHR, TR BT TET,
YFPR T BO SAIdl b G AT Y | AT g9 &
HIET AT 3726 | I8 378 UTY Y |

qifife gferdes 201213

G B Wl &I g wafeha Saure 4 yIir:
AT SRARN @ WA ATH Bl & T S9N
fafr=1 S IR feu o1 Had g vEnTeren #
GRAE T T BT A <A H SUDR T ATD DT
forar T ger SEN fafis Saare S e, O, 9
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AT RN, ey a@dTd Ug
AT g SuHIT

1. ¥s, 999 U9 @eN &1 i wg«ar arefl
Ry «w® epidemiological 3F\RT€TF[

. ot (30.11.12 %), 1. g, Th.U. @M, U4
&, iferd, W, WuieR, SO §AR, Ta.vd. R

Ud T. T8,

T A=Y HRAT BT DAl WSl Bl S I G
TATET §IRT Sil€ R UR 16.46 eI 4 JTfad UTg
Y | HEATH 28 5. DIelTs b JAFhRUT, YTl BT feiRor
03 (3), 08 (1), 022 (2), 025 (1), 060 (4), 090 (7), Ua UT
(10) @& w7 # far 77| W9 AT F I Y Dbl
URfA®H ﬁﬁqﬁfﬁ'ﬂ TRIEI TR Bacilli, Streptococci spp,

Staphylococcus spp Ud Corynebacterium spp \_rﬁ_dTﬂ BIN
Y | TR & gurfed Farar 9 afid w4
coagulase S. aureusQ_Cf Corynebacterium spp T YA IHIIT
fmam 73T | Nael H RINTgd, SI5gRY, WINSdgied
UG SMEARAT BT HHHT HHLT: 4557, 0.6, 3.8 Ud 57
gfderd gram AT | SERAT & SUUR & Ude H 3R]
BT BT J&I w9 | AT HRS U1 137 |

HGGR - A H H, Y] g WRATE I Ul 1000 I
faa WR 91 Joids I TR ST 0.630, 0.225
U4 1.365 el | Wel & Xag ¥ AT (41.24 wforerd),
T (1221 gfoera), SR (7.43 wfierd), g

1.365
1.50-
(7
)
S 1.20
©
§ 0.90- 0.630
©
(=]
S 0.60-
g 0.225
o 0.30 ﬂ
<
i
0.00 ; ; )
Sheep Goat Rabbit

BAFHANE. H YRl o At Jogas

(6.73 uforer), guefea fefn (283 wfcrerd) va
W(ZSSW)H@WWW@I
eIy BRI H g=dl BT Y@ BT, DA Td
ST T U SHTRAT RET T2 ST Hof 9 H hag:
3.19, 0.88 Vg 0.53 WlcIR AT V&l | el Ad
e Jar WY TRl H Fad HH (0.487), IAD
qT& YIeAdrS] # 0.676, 3ffAebTell H 0.751 TAT IG3TSI
TAl H 0.824 V€T | Y B AR W fIZelvor HRA W
g UrT AT b Jediah A Heg <R g8 GoI¢ HAA!l H
TS SATET (2.611), SO HF HAA1 # (1.722), BRIC #
(0.604) AT TG Wl # (0.184) ES | AIRTH FIa
0.51 URIerd (A1) 9 3.09 Ufarerd (S[A) & #ed <& | el
(0.460) BT JoI=T H HSl (1.036) H Jouih AT AP
HER SATET V& |

| e o5
PxGMM
| D 035

| D 055

| C—

GM
| 1
Kendranas, | D 157

i, | D 075

Garole

Patanwadi | & o
Chokla | (D 0.59
Malpura | CERMED 0.39
0.00 0.40 0.80 1.20 1.60 2.00 240
EADR/1000 days at risk
— : - :
JAAHTR 4 Wi @ A= Tl T qiis JedTdh
C
c g

TATERY Y UR ¥ WX & Nas § WY Yee]
ST vag TR dhAIDl gRT fhar S 8 | JAHa™
D SUTAT O SIBIHRT (BfHAT, 7S AT g UILUI3MR)),
qe W AR B 3d W UP IR ATHAAED qdl
e, i # $9 Houd & A <al & Ul |
T AT ATet 2ATAT §RT IR B TS TR PHelvsy
& IR by 7Yyl SHR ST @1 T @
TN B MR TR SUAR fhar 1471 | HRe= # urel o
R WS, B UG TRAEN A Bt @9 (i ogy Ul av)
HILT: T. 87.58, 64.09 TAT 6.45 I&T | ABATH & AR
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QU WR 3T Ufd ug) aiiie &g Ws, ga8l ud
WA § HH: 24.93, 18.73 Ud 1.77 X&T| 3 X8
IUAR & SUE W Ui 9 9t a9 g, 9h Ud
RIS H AT . 62.65, 45.36 T 4.68 J&T |

qIYoT U gRoiid) UReaRe fohar: 3947 & WotsT ol
Rt Rael R RATGIRTT & 60T &4 UT¢ 17 | $94
IR 3 SfUSl @l Heedr qen aral & witd § &9 g8
Safes Bl @ der 9T drat @& enfud 8e ar
gfoeradr § ®Ig Y9G T8l URT AT SE POV,
RATIfeT T Wioe MER WM & 951 § wole!
&1 Raer arel 71 o1 T § gig Uig TS | MER H
e T Wole! & IR Rae™ UR US| &Y Aer |
HHI TR UTS T | < Il Ui TReb T VST & e,
HFT @ e e araf & Rnfid W @ ufcreraar vd
Tefehardiielar W) IRWRS Y9Td e} araT 137 |

2. Al ¥ 399 dF bl AHHI— {5, Afa==
aorr fafecasra Surg

&, <erd, . Burdl (30.11.12 T6) ST FAR
Td 3. Bl

TIF HhHOT W AT aRpeni H A= feror amg g
QIfdh I=d T e T9ER @ AIRI—AT U | T
S T H I R ¥ ST T | AR AT AR A
B qUHH B H1F—2 TWRER dqTell Tars] TAT THIGaT
< @1 GIRERTES B UR T & TR 37aRelT eIl ¢ |
fﬂzlj-lllr'\'lql A IRYd 791 H Mannheimia haemolytica @1
g @l T8 | AT & SuER # deeaeH @ A
AW TAT SISTelded & A1 rguTRaferd Suged
Td gaTd) gt uTE S |

1015 bp

URIRIR R PPT-2 5T & faRaAROT gRT
Mannheimia haemolytica CARCEEIR!

25
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3. wsl ¥ fadiew derdy & yfRigsar g
AT DI IR

gives e, ALY, W@lPR, Wi AR, Ta.gel.vd. U4,
TN AIST Td ITSI1d BAR

ST & FEF0 & foy g ufoRiers gggell ot
UEAM PRSPl WIUT BRAT UH  SUGET
RAREA-RfEd SUg g1 w9 fawm # AR oer
AP TReAl § HAAT & URIET0T AT U &1 34 9
T HHAUT BT el =g Jj\oeﬁcw PR = AR
@fREY vd daeTaele) 998 TS| 39 ARl B
wRolifadr, g UsHA den Sded eHdT @ forg
Ui AHAUT Bl v # R @ o %@ 2|
quq%ﬁwﬁwégm%%maﬁ
qgar & forg yard g S e € |

¢ Ud gqauls gyl # GHAT: U & IR W
HAIAYRT Y BRIC BT AT H 30T Bl H=T 1466.7 |
14300.0 31U /UT TAT Iffdbleid T H 6025.0 A
13640.0 39S /T UTS TS | AIAYRT & TaAUISS BRIC ¥
2200 ¥ 883.3 3US /T AT AfAPBIIT H 166.7
1850.0 31U /UT UTS TS |

So}id efial & ufd "dgaefiaar & dad o
ﬁﬁqr—rrtvngﬂiaﬂm ERIECRSRIRICIR BRI
SITACT US| BT FRAT ATAYRT e DI FAGLNS ATg
# TR TS @1 Vel TRTHIT 4 T[T 1 T TS |
AfABTN T H I8 Hdg1eliel e § ufoRre) amg
DI YT ST 4.5 T[T 37D 2] |

T @ 3R fafqear (@mgaRieadr sifee): srie
H log WURT HIR—T # vl & G ATAYRT T
ANfABTAT & T h* BT AfderT naive AT TR HHIT:
0.153 9 0.139 AT exposed AT UYX 0.173 9 0.062 &l |

AT ATSl ) &HAT BT AThal: A A%l §
HdaTelier are o Rawar a1e | sid-sferers grR
SUATRT fbaT a7 IFb! Jore | UfcRre arg # fa=r
SRS Tar fau ARYS Sfd Jvsl &l Hw=T
w%w@w@lﬁaﬁﬁqﬁgaww
T FHT JET | aIieh FGR ATTgRT H 2.70 Gfererdt
(GfeRIEN—<aTsH) & 7.58 faerd (| —?vné—vr) I
Afddrel # 588 ufaerd @fCREN—aTEA) I 9.30
gfoerd (FagTeiia—dren) # 38T |
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4000 -

Malpura
5 3000 -
o
&
2 2000 -
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CD
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2 —=— S line
< 3000 |
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w
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c 2000 -
©
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s

1000 -

0

Apr ‘May‘ Jun‘ Jul ‘Aug‘Sep‘ Oct‘Nov‘Dec‘Jan‘Feb‘Mar‘
=1 ameAl § gerAs A1 Siad FEC
AT I3 A IU~ HafaAl U JAJ: ATAYRT
T H fARITHT A B AR & SR FdaTeiia wei A
I AR BT (e TR Wi | Ieq=1 sl dbl
HIRT H vl B H@ Wefd Wy q FH U S |
BTl TAPBTCAT T H UH x TH FHE DI oIl H MR
x AR g H RATHR /JdCaR & R ARS w7 A

IV Pl FRT AP TS TS |

5000 1 Malpura

4000 - —+—RxR
g —-=—SxS
< 3000 -
(8]
w
[T
c 2000 -
3
=

1000 -

0¥ ===

5000 1 Avikalin

4000 - —+—RxR
2 —-=—SxS
< 3000 |
(8]
&
= 2000 -
£

1000 -

0 hdl T T T T T T T T

Jul Aug Sep Oct Nov Dec Jan Feb Mar

JTATET IS A a1 Felfral H gl

71RTH 3T FEC
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MHC-DRB1, DRB3, $=CXWRIA I, SPP1 Sfid &
Ul HIFST &= B FAIHT TAT JFHAOT: MHC-
DRB1, DRB3, S=CRHRIA AT, SPP1 SiIF & M TS
%R (ORFs) T UTSHR 1 HET B AN fby 1Y |
ST a9y UTSHR BT WRANT R cDNA IR B ORFs BT
IR T 1T | HITYRT G AfdDTele el Bl TR
T4 U T4 & ©: U3I BT MHC-DRB1 TIT MHC-DRB3
BT pIET1.2 FAIT a8 H FolfiT fhar Tar qon
ID! S.BIATs @ DH5a ¥ H gRafdd faar |
BIAF GWHLR. ERT rPlasmids HT fI=ITH AT RE
fageryor gRT MR w1 fbar | dref-l AAIAR. A
A YA BT g fhar war| el fau—fder
Irel FA D 1B IRET gy AR ST TS AT A
YARATSTd BT JATHHOT (BT AT | WITAHS DI AT
PR 3R T4 T Alg H JIAICIsS & 3R BT Ul oI
Bq G BT in silico fATIOT fbar 1T | ATSTYRT T
HIIBTA el H 3R Td TH ATS A YIS MHC-DRB3
FAWUI sequence BT Thdl F[FCISS UTGTAS B
IuReIfcr 7 faeeryor fam 13 |

L 1 2 3 4 5 6

7 8 9 10

pJET F Td SiF faRRre ufdel™ USHR |98 & WA ¥
HISTYRT S line AR A DRB-1 SII9 @1 bl il 88
BT BT U A 37R; L- 100 bp + DNA ATIT;
I IfAfI=Img 7 o 1-8, 10 & A YA-HAISTD;
gfaard fffa=md # o 9 gA-HarSd
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fasfd de-idl ST A=IHYOT NS Ud YO

g JaeAT H ddh-ld] WIHETRYT gRT 9
Ud @AY & I @ by g gufad
HRIpH

MG A, TE.UH.&. 9Hdl, T |1g, d1.uE. B
(311112 d®), ¥ Rig (011212 X), SIA. Tr
(31.01.13 ), SIAL. TMREAR, 3M.G. Igdal, TR
Hrom, T, o, A WOER, d9 AR, T T,
AT AST, 1. AT, AGTBAR, a1 d1. H&H, BTl
S, TAMR. ok (101212 ¥), 99 HAR Ae)
(11.06.12 T), ITg TS M, AR, SRaT, S.&. ATT,

3regel Weiie (31.08.12 ) Ud Seelle~X W

Y U9 JATd 1P sEdbIed gIRT HS Iured A
HER: ThHd] WIFRRYT &3 & 4 FE D Bl 100
TSt (7753 WS) BT A fHar T | HAAT BT S
INIRS YR T, 3, 6 UG 12 |8 &I 3T UR HATT: 3.55,
14.00, 19.09 T4 2841 fbuT urdl 41| UoH ©: HIEl
I ST S<aTa 492 IT RET | I #H1 BT 54 a9
YR I b &1 W 97, RA—RIawR (29.22
gfoerd) vd fearaR—sedt (51.11 vfaerd) & QR
AT W1 BT ST T |

QfEP! vd gaodred aaie gRI feaHl & Yas!
i W SdTed H guR: dF I & 1 fHami @t
Gl 208 ST H AT TS Td PMSG (200 1U) FaTaR BT
TN HR& FHBIAT AT TAT| §7 9l H 3 80.08
gfererd sl H Wl Mdie & 2 39 & e Aqdblia
QT T | HRIF H UTel ST X2 ARATS] Wel i R
U B Hedlh [hal T T I3 M9 &
foTg EYCG dilutor TR 1:1 & 3UId # ARl foham T |
ARea 999 W HEM T™uE w4 @ fofw 8 9
(ST fPTe @ 48 Ud 56 Ec & d1¢ &I d1R) BT UART
o T | RUIE §99 & SRT 45 ITRT WS §IRT 64.44
GfereTd F91 T ST+ AT TAT 123 Wl | HAAT BT 5T
THETRA ¢ |

IRT Ud aRIITE 9id fdard @ gRT Al & Sdied
H YHR: IR BAA Bl [IHRIT (bl & Bl 75 vers
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e fhaml & Wal § oY MU | 9 S=d 9T
e O g ARt Sl B 37U 31fde IR BT
ITE BT |

B /faefaa few e few @« smar
IRT SR ¥ gfy

(gferera)
54 qan
ORI
ST ITOIRT 2] 2 16.01 21.08
fIPT IToRT—19 35.06 35.08
IR (TAyHSH—<ATf) 30.05 34.40
fear st 4216 30.05 34.30

N (GRMERIT T M<—2) & Y Y Ued
Yo § SaRe (20 N fHUT + P205/8) & WANT W
IR fe BT STUEAT I 2 & AT I A 95,55
TfreTd 31 &Y IR BT IcdTa il | RIS RIS
I 9= 9, A, 29, 3R, 3MR Ud &} @ IR U4
el B fel 600 U R fbg 7 |

Raarg—fUarg o1 fasfua as-Nal |4 ds Sk
H YER: U ¥ I8 U AT b AR B B b foAT
H R IMER & wI H FHY] 3MER afccdl 8l WM
el WSl Bl 3Uel] Wb AR & HI H T AER
qfeeahT T aTell Wl & ARINSG 4R # 7.0 Ufcrerd gig
BN V| T B WSt F Tafaver d geTaer &
SR 350 UT ufdfed foa fsor Reem & w941 &
S YR U9 g¥ IcdTe H Rifcrd fAsror €1 @ areft
I T 3TUET A 590 UT Td 150—200 UT 3feres grIT
T |

Wy dd-N1d gRT vl # faer: IRyl 4 hal
110 TSl ®I 3iAa- 5556 W&l W AT wreed
BHTRIHH AT BT AT | BRIHH & AR B IR IV
T G W B dTell BT ArArd AW e R <@ |
qh-Ta] RIFIRYT &3 & Nasl § e wordl g
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SERICIRISIESNY &%B{fl trslvﬂ’\fw ]C?Iﬁ??b—r amﬂvrr[

SR HHI: 70.74 TAT 7.03 I JET | HI0AT Dbl
SHTSIUE T PRISI REI | Wl § 4G & g AeTo
FFRITRI, S, FHSIN T SIHBIRT UTg MY | AT & 7eT
T 9T Yeb gR I 3fc: BiFARID Sferd a9y )
U & Vel H Soxi=d Al ol R fear |
IR 9y w@reed IR # @ 1112 93l @1 faf=
ARl 2 SUER fhar 1| WHhfAd Yae wW@Rey
BRIHH D I BS(hT, AT, GRUDHT—HFUDT T,
QAR So)id WRelfddl don R Taq & fog
RIB2ITH & IUT by 7Y |

I Rreus R gRT <2 &9 9 fasfud fee v
IART & §RT S SUART H JHR: TAGT IR
Wﬁmwzﬁmﬂs‘%ﬁmwﬁwmmzﬁ
TRIGAT T8 I STl BT 137 | Y IATe (SR
WR A drel) & FEvT Bg R RieueRl &1
ATl TETIdT UG @ T8 | TEHIRIar I«
PRIHH § AT B B U Th-iTab] IATHTIRT &5
B 4 fHam | IOIR W19 R 39 (152 fHaT) HI @)
TS |

g3l ud uRiervr gRT Aiwerl ERAen 9 gurR:
Tl B ST D Gl [T 7.76 DI SITAT D AT 6 1 11
& 419 W& | @TSC W8T H S 9R 376.67 T T U
Sigc H 458.23 UT RET| Y4 99 &I ol H U gSIY
geai (28 f&A) W 17.14 vfawrd wd 9=ai @) <A@ H
(7.04) Td TRIR® AR H 24.75 U (2746.83 UT) GIR
ST G311 | Q¥ GoIU ded| & UTg UR 37ed PRl R 28
fel IR qU g q=di Bl 3ver 42 Al BT 3y W

28

1.99 U9 HF geal F FT (6.90) Ud 91.15 Ufarerd
31ferd IRIR® AR (5250.54 IT) UTAT 4T | IRE AT
BT MY TR FI M ARIRD R 2000.61 T AfGAT
fRifger § dward 199155 U1 oilelvs ®Re ¥,
1955.28 UT ®TSC SIISC H, 1950.15 UT ol STST H qAT
1926.24 UT U S8C | UYRAT AT | 9T SHfaadr 87.68

Ifererd &1 | el 661 TR 9 1Y |

3SR, ICT, STAYR, HICTYRT, fefaR, <, Hierdrs,
SEUENNNEIE)] Tﬂ?vra'\!( GoTTd) Td Hard (gRarom) #
A 17 TN THEAT BT G AT W4T
SYHTIART ® dra # I AT 89 & BROT SffSrapTer
foam wifaad fRifae wd T Sge A & WA
el & | VT Bl §HTs b gY geIy, qeeiid, Tuvp
R TG HIGT BT IRIRG HR HHI: 433.02 IT, 1.61, 2.97
Td 3.08 fHUT URAT AT | FHY ST G UG ST B
HHY MR hHIT: 6.20 TG 328 IT UTIT 7T |

Th-1d) IERAT Ud 78T YR RI$H & gRT 9
qraal @ Arffe—arnfoe Refa § gur: ¥
P Tfafaferat o fafr= =i o) genRa far wam | oy
P SR TS TS 8 UGl H T 2000 fHAmI,
UTEDT TG SYATGRIRI =1 | fofdT | TR § YHT By
g fafs ol 9 9efod feam td g
HRIBAIR DI WS UTeld Ud Yde= Ugfadl &l A
STFHRI J&T™ @1 S © | G gy fFafia w9 &
ey RIfaR vq fobar Miftsdt srafSia & o S 2 |

Th-iTdh] TATATRY] BIRIHH & JIaiid "G fham
AEITRIAT BrRiha” TR fohar Tam g fRoras uR=T & 10
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TS UTTh! Ud Th RN UTeldh bl AT fovam am | 1000 AT TG 200 fHAT AT = ST 520 Ael,
TR H AT H Aol Ud {Har ST | T BRI} T WAL &b A1 91T form |

E HRI o5 wemfim sntpn @
| N30T - R Tye o R T

oo

[l FRITATIRYT &3 H WA fhAT AT BRISH BT FARA

fal
S

29
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DAFHAA, APTR § ALHAY. S AelMa® Ud U Aelasd (9y fasm)
BT YT (R AT UG =T YATTRIAT a1 bl IGHTe)

30



DAGHIN £ e wferdest 2012-13

DI H.INH., AABR F JRRTT s Tl Td HaH e & 7aeR ) fhaHl W IRWRG faar faqsl, gee
BT YOI AT B3 Y. b HeI-aeh Td IY HeT-aed (T f&9) gRT Haed gd REBR =T

31




BN &)

qifife gferde 201213

91l faa gifya aRars=me

1. el & Sdied & fou alder ds &1
Ao ¢d fasr

Jmefiy AoeT, et udt.va. =T (30.09.12 T®) Ud 3T
IR Ao

Do HS Td S S R, AR Bl
TelraT S & v URTg Aidhal 9 gRT oI+, I, ©:
Td qIRE A8 Pl 31 H HHAT: 2.86, 12.37, 17.17 Ud 26.23
fruT eRIR® vR U fohar 1| 9 & 0—3 Ud 3—6
HIE & SR WR ARING AR H 3 gfg HHLT: 108.4
Ud 64.45 UT UfAfeT & | AFAT SAET & 105.88
gfrerd R8T | UUH B ATel, 39 B: Hel UG 9IRd
qi¥s &+ ITET HHYT: 0.780, 1.056 UG 2.212 fhur
U1 AT | B b qg3ll BT AT, TS UG HgeleH
HHTT: 32.52 HIShIH, 5.47 FHI AT 20.20 YT aI%h
TS H TAT 31.74 HIZHI, 5.98 THT TAT 35.11 Hforerd
BIIC H UTRIT AT | gt 75 W Y UTerT famT, Toieens

Bl BABYR TS ds UR dAlbell Wl Bl Xas 1T
FRA B 99 TTE |

2. Toflar & @ oI ARG A &1 999 gRT
fawr

.. TRel, UL.3TR 2T, faHet #evaT Ud Hige 31gd

el &+ Scdled & Y ARATS! 9$ U "ggo Ud
TS W T 39 A Bl I NG A AT IRER
IBTR H UTSAT ST ]8T & | 5T, I, ©: d dIR8 A18 Bl
IR BT ARATS WS §IRT HHA: 341, 1574, 22.01 T
28.43 3T TRIR® ISt U foham 13T | 1 31y &
RIRG 4R WR ol Ud 511 ay T yTa Hgcayqol grar
T | UG @ FHA ATGT & Joie Bl 9+ & S g 3 IS
@ YR TR FEayol UHTd <=7 1T | 91 H 0—3, 3—6 Td
6—12 HIE B MY R ARIND AR H HHLT: 136.16, 66.77
Td 3349 IT UfIfRT & &R A e gfg uE TS|
YD TS A1 IUTGH &R HHALT: 96.66 Ud 93.75
feTd & | 99k Wl H 99 9 IR] g H i a2
T1 A g g fgeiid ©: ATEl & IATa B 777.92,
656.41, 1480.53, 511.91 Td 603.07 UT &I | S & A3l
B AdT ™, v a<], degAr dwg, Heeie,
=1l @ TS g U AT 39.96, 43.83, 16.56, 59.04
YfceTd, 5.26 Td 0.70 I RET | B: AIE & ¥R Td Yo B
ATE 1 TG H FI9 favg HHT: 630 T 111.0 UT
el | A Jodich 3id Hg Td WU &R A
0.1421 TAT 0.6241 BT | Pl 48 WS I UY Ul
T, TR AT TR AT Bl 99 TTE |
¢ «‘; W%
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3. RRIE 9RaAl &1 7iw Td g IUred &g
AATHII fabT

1Y yfedes 2012—13

T & R i IR UM 0 V& | 9T 9 3 718
1 3G AT <A 3 GRS AIE DY 3T WR A AR
IR ¥ gig HH 8509 TAT 5552 UT UfdfeT & |

TA.TH. 87, UUA. 3RIET (30.09.12 ), My AToer
(25.06.12 ) TAT SI.3TR. AT (26.06.12 H)

S, T, ©: TT R 18 B 3G WR AT TRIND
9IR AT 2.79, 10.30, 16.50 AT 28.68 THUT 38T | HHAL
# o 1 7 A8 A 3Mg & ¥R Ud U G ¥ Ugel
dd af1 ANIRS WR gl IR YHTd 0g RET Sfafh
S ® YR Bl 9—12 A8 & doid Ud g¥ G b

3 g SedTa 90 fa, 150 &, el greamawer g
I TG DI FHITII HHLM: 50.33, 70.79, 78.25 fehuT
qoI 184.90 a1 R | 99 & UBR TAT WU BT
SWGd IO IR Y9G SRR T8l @ Safdh
IR B 3faf W YHTd Hedqul 8T | Usi=d Ud
AT IHTG &) HH: 91.52 TAT 91.72 YT @ |
T, TSI Td AT HRATT DI el 89 DY d
M|

e

4. 9y S d gfg @g 9RT 9Id 9 U
ddl @ ST & fdeN 2g siad aRd™
gHf-aa sgdea aRATST

U, FIe Ud TH.%. AT

el g &3l & TREMME ¥ AT H IRT i B Bl &
PRI Al B ANIRS IR H HH BFT TAT AGT B
T¥ETd g 39 B @1 gl wRer a2 | Rt
3MER & TN YWRvT gfg 3ifdher 2 weTd WIfeT
SR ey b am | yerH 60 fas1 @ fafs amer
o W =T Wl & Hel H ARIRS 9R H gig |qm

DS, AARFR § RRIE! A7 B IhRAT BT Xd$

33

e | R SmER (9 R &1 e fgda 9 i
e H 25 YfARd HH MER) & fgdid =RoT & R
ARG R H 1.89, 571 UG 6.17 U1 T &I HHI
HAL: oM, fgdg 7 g g & U IS | s &
AT AR H Al Bl G =RoT 9 15 9 25 gfaw
SITET JATER 60 & T Raer & gwar a4l qqal H
FAM ARING R YT 77| IRINS IR & I58
gfcrerd @l &% W | T 9 W4 °19 60 {3 T et
W Al H R oMeR & gR1 YR H 8% $HI @l
erfergfcl 81 STl 2 |



DU £ e yferdest 2012—13

AIedl Wl &1 @re Fdev td ARIR® 9R 3fg /i

aE—| TE— |l Tl
Jaee— | Jaeer— Il 3[aeei— Il JaveAT—|  3raee— Il Jaeen— Il 3aeer— | 3aeen— 1l 3awedr— i
@rer v (3T / f3)
ferg 386 379 377 386 284 433 386 284 471
A IR 740 741 588 739 558 677 742 556 729
IRINRG AR +4.00 -1.89 +4.37 +3.74 -5.71 +9.46 +4.11 -6.17 +8.97
gl /a0 (fda)

5. a1 JmeR wavensll § WA SSA &1 o T | X IS aTel STy | Hefed Fd bl
Jidpad td g8 FaRvr =g ufear & e TR A THaT AT | UTeTHYR | 8 Wi &l HIAT ¥ 11
9x gHfead aRatsET I HoaR U Y |

JR.UH. 9 T U. 118,

@l 135 ATBR A1 DI YAFTATAT H AT IS,
I U4 BrafTh garel dl uradhdl R faeeiyor fhar
AT | YR UTEd R dcdl @ SMER IR Ha¥ Afdh
AT IASTHAT Hoel M H UE T | 3Hb q¥Eq
STSAT, TREMME &1 °4 gd Rifod waar d a8 18 |
& IR geil BT uRR §IRT HH qAT T H Fad HH
HT SIS &THT UTS TS | STIRT AT el hT 9T,
JdhfTed TAT AW & gel, &R TAT hICIeNT,
URFIFIH qAT YIebd UM, S 9 W § HIDI &I,
el Td ARAT B Tell § Fa9 HH HIF Icaradhdl
qTg T |

Lmw]

S

HATIRT DH5-a fhll%lfbl\

— METHANE STD_GC1000_1201_02_2012 - GE1000 FID

& l HUIART DH5-o BIRTBRIT A grd b T
RRESEISEARSINIE

e 7. f YDA &AF > q@aRYT P I
uRRerfoal #§ @y IAferal & Ik H

Time

6. 9y Fafecda wnfer Gaefa — iweer Sfiaregan resilience T el
TR Acad dRIHH
T. 91g, AT, Tgdal, 79 BAR, TH.GH.. Thdl Ud
U, T8, JMR.GH. ¥ee Ud T.UHHIAT BT S (20.09.12 ¥)

TR el & ey 7 & XS e et 10 Sfargati pr AN H M A TG Pl waew A1 Raerg A
QIFHRU] TR AP WHUMIR UG old IR ffaReT &= 9 At § Al & SRE O @

Ry fRpam AT | X7 AT arer ShETeT BT 16s UIY®h dcdi & SUTIEI UR eI %gm¢c<4 f?slcfugtr\f
r-DNA UTgHY gRT faIRd &R pIET Wagsd H aeli ST {5 AT | A g et @ gem

34
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THE (WRUC U =R, TRIRD WR BT Geb UlTerd ST
g g gr) dAT |1 URiAe wE H g wE
(T SMER @& 1T TS fHUT ddes ToIT 1 <l &H
aT) Td JII WE | (R oeR & 91y wa fa
Haed AT 2 ellex HH ) far a7 | <1 fgcfra wd
el el Bl dacd Rgelrt I 0.88 <lex Ul ured
83T | e B RIcllg | Hhd gk G dedl Bl AT
G H B B F Bl MBR Bl ATHAT TR YA A0
<& | BTl UM g fg<lia 99 ¥ urerdal §9 TS T8
e e FHE SR dT=l 1 AT 2 Sfle” dd &F
P17 o), UTIhT H B UTS TS |

D

TSl DI DHaed ol Raarg
dacd Rl I 1 <fiex I T+l &1 Bl @l gfd 38R
BT TSV B DI AT 97 PIs Agayol Y9G & UTg
TS | 31T IR B T H U T UISeh qedl o ATAT B
gfcf daed o1 Raes § Aharargdd QX o1 I Fhal
T | TG AT B! DI G H W I DI WRIT B dl
BT FRA 2 |

AT Y9 gRT ufdda araraxeiia aRRerfaay
A Wsl &I 9919: 9l g T & gUIE F AFA1 H
HGaR b 8g SaTeRvY 3MaRT dIR PR I §RT
U ATIHI SIY G+ bl EAT bl URIETT T 71T |
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T ¥ 9919 7] as

gl B HH BT ATAYRT HST B Aol &HAT W
gHTa: R Ul T8 B A QD] IaToi R,
endocrine TAT JATER YBUTAT TR JHTAT 3R B
ATTYRT W1 H 40 TR U &1 HHI DT FET Bl Dl
&THT TS TS | BTelfh YhI 31 b1 &3 H U
a1 & ofaRTet TR U U™ | IR H 9 @l B A
TR G UI¥eh <<l Bl TSVl & A1 IcdTa ghg W
yfcrehel ¥Td UTT 71T |
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8. SWI q AR T1d & ~aiid ds g A4l A
TAfaRAT & AP A=l gl 4 afea
YA ABI8 BT G Y& IR NPBSFRA

TSI BAR, TA.UH.&. Thd] oI R.UH. ¥

HISYRT W] # AU TG BT ART U DI T80T, Jhg,
SfeT feharell, Yad Siig ™I T endocrine fa2iyaman
WHS@%ﬁWG@IWIWWﬁWﬁGﬁ
BT UfIerd, 31vs IToi HR dTell dei &l gfqerd vd
ST 7 S gfedT B D UfreId BF gaT | a1d H 31T b
JANTT UG HehTel AU I=1d & dedl & | ardid drd 3
ST &R1 TR (>3CL/ewe) TAT 3SR (CL+LF) 7 gfg

TS TS |

USTRI YR T VST B TURBIUDG G

9. Wl H HNUER Yo-d & Hed #
et uTdl &1 s vgar g fageiwor

9 B FRIAT, TH.UH.&. Thd] 92T T.OH. Hrom

feref = el SiM @ Exon Il &7 pTZ57 R/T &1
iargd H Fl fHAT AT Mnll T8 Rsal TTTgH ERT
Exon Il & &7 RFLP &R TR HIRT TIT ARATS! WSl # 7
TSI I (218, 36, 67, 236, 22, 28, 82, 135 bp) Mnll
@ forg uTg TQ | I sfwErelr # ¥er 605 IR dgfaerdr
C606T TR SNP BY & BRI UTE 7T | Rsal TrlgH
UwoTTgH H 4 faee=i %1 (53, 267, 23, 411, 70 bp) UTY
Y olfdhe ¥ Sl C14109.1 W 604 W Hadl Udh
fafaerar urg ¢ | forge Ny w9 819 W Rsal §RT U=

Tiffe gfedes 2012—13

foEsig e 7€ 8 W R T | yEeR a9 #
Exon | &T 752 bp &1 el [aRTRT HR pTZ57 R/TH
FAr o T |

1 2 3 4 5 6 L

752 bp

UIATeDh & 12T exon-1 BT GRASR fawdqRor
(1 1-6 IS Fell=d, L 100bp ATAT)

10. SiexTd URofaal R 3Rga IRAI Acds
HrRIHH

1. g, N Y. wWofeR vd Uh.U. @

TRAFAHCTG & JJaR  fBHled  dered el
CTSHREITSAT & HoRUl 5 IR T 3fel i
g Y &F H P A ST A 3ifcH RyawER ud
JTACIR ¥ AL HRAR] AT FlTg @ U™ | Heg RIqwi
Td 3rdeaR W i A1 T TR |

Heiferd & Iz sRisT &1 dsl & Yds 4
ECUIEE e S 30T HRiEH (Fe AET
THAR I D Tar fern) a1 B i 2q
wi Td ves & e i o e | farday
T G 99l & AH H YOI &F H SIS Bl Bl

LTI &3 DI 37Ul SITGT IET | Uerd & XS
DI JT H B B Gl H ILHSl HAAT BT TG
318 BT | Trichuris spp, Stronglyoides papillosus TAT
AT BT HepHoT 9gd &4 T 1T | 1ef b & |
qﬂfmwiﬁwiﬁ §Ta]e Amphistomes 1

UR 267 9 23 bp & Ths AT 290 bp BT VP ThHel

36

qTfes HeHAUTAT YSh &5 DI Y&l ST Vel |
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ISR 3 fRHied Hercd & ded 8q
SEATGAEHET T TG STged 3rafey

Eimeria spp 1 d1i¥ds HehHOTdT 23.8 Ufcerd (3rel Ih
) ¥ 32.2 TR (I[HI BTH) T I | 37ef b &3
@ TP IR (e ITR) & AR ARG <aT fUelrs MY
XIS H RIS HAAT BT AR ATadr 15.45 (A1) |
526.51 3 T T (S[eITs) TAT a9 H T IR (3T @
qaRR) H a1 fUelg Y Nasi # 18.75 (ATE) | 790.00
SIS TR (FaF) IS T | Jp & § TP IR (@77

& 3fd H) ga1 ey U asi H R Rl o
rerdr 2459 (S )ﬁ149024a1€1;ri%mw(ﬁ-1w)
qer ay # T 9R a1 QR g Hraw)) fUery g Yae #
6.67 (HT%?)@10194431€§T%W( ) TS TS | WS
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About the Institute

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

an area of 1591.20 ha. 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
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Mannavanur in Tamil Nadu. Arid Region Campus
(ARC) was established in 1974 at Bikaner in arid region
of Rajasthan.

The Institute and its sub-stations have been working for
enhancing the productivity of sheep and rabbit by

:na’f:v o Sanale e

ARC Bikaner

applying scientific methods and developing new
technologies. The Institute has developed new strains
of Avikalin for carpet wool production and Bharat
Merino sheep for fine wool production in temperate
climate. The scientific breeding, feeding and
management practices were developed for improving
the production traits of Malpura, Marwari, Magra and
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Chokla sheep. A prolific sheep from crossing of
Malpura, Garole and Patanwadi breeds has been
developed and its performance evaluation is ongoing
under semiarid climate. Some of the important
technologies developed by the Institute are: superior
germplasm of sheep and rabbit, artificial insemination
in sheep with liquid chilled semen, indigenous intra
vaginal sponges for oestrus induction and
synchronization, embryo transfer technique in sheep,
ram semen freezing techniques, intensive lamb rearing
for maximizing mutton production, complete feed block
for scarcity feeding, pre- weaning lamb feeding for
enhancing mutton production, restructuring carcasses
of culled ewes by nutritional manipulation, area-specific
mineral mixture for sheep and goats, establishment of
pasture for higher fodder production, flock health
technology, disease data information system for
organized sheep and goat farms, worm management
programme for sheep flocks of Rajasthan, targeted
selective treatment approach for management of
haemonchosis in sheep, FROGIN: Software for
forecasting gastrointestinal nematodiasis in sheep of
Rajasthan, aesthetic and durable carpet from
indigenous wool and its blends, Angora rabbit hair —
Bharat Merino wool blended shawls, natural colours for
wool and specialty hair fibre, high quality blankets from
indigenous wool, development of woollen handicrafts
from non- apparel grade wool, molecular technique for
identification of wool and specialty hairs, development
of pure pashmina yarn using PVA as carrier fibre and
value added meat products.

Mandate

Basic and applied research on sheep and rabbit
production, health, utilization, training and transfer of
technologies to the beneficiaries.

Objectives

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

e Todevelop, update and standardize meat, fibre and
pelttechnologies

e To impart trainings on sheep and rabbit production
and utilization

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

e To provide referral and consultancy services on
production and products technology of sheep and
rabbits
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Manpower (Ason 31.03.2013)

The sanctioned, filled and vacant position of scientist,
technical, administrative and supporting staff in the
institute and its regional stations has been given below:

Categories Sanctioned Filled Vacant
Director 1 1 -
Principal Scientist 9 2 7
Senior Scientist 19 8 11
Scientist 59 85) 24
Total (A) 88 46 42
Technical 140 108 32
Administrative 83 53 30
Supporting 151 73 78
Total (B) 374 234 140
Grand Total 462 280 182

Budget (Rs. in Lakhs)

Particulars Sanctioned Expenditure
201112  2012-13 201112 2012-13
Non-Plan  2702.80  3459.25 2384.42 3442.29
Plan 626.57 600.00 598.89 594.26
Total 3329.37 4059.25 2983.31 4036.55

Revenue Generation

A total of Rs 161.00 lakh has been generated toward
revenue head through sale of animals, meat, wool,
milk, agriculture farm produce (seed and wood),
consultancy services, training and other activities.
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Annual revenue generation at CSWRI
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Library

The library of CSWRI is a special library and it is well
known for its rich information resources in the field of
sheep, goats and rabbits and their product utilization.
Collection of books, journals, periodicals on veterinary
sciences and agricultural sciences including wool
science and forage agronomy are being maintained.
On line facility of the Indian / Foreign journals are being
provided by CeRA/ICAR, New Delhi through e-journal

Meteorological data (April 2012- March 2013)

Months Temperature Rainfall Rainy
(°c) (mm) days
Max Min
Apr 38.21 21.34 10.1 2.0
May 41.18 24.71 25.0 5.0
Jun 41.52 29.51 2.0 0.0
Jul 36.60 27.03 63.0 6.0
Aug 30.54 24.51 431.8 15.0
Sep 32.51 23.40 103.1 8.0
Oct 34.55 17.52 0.00 0.0
Nov 29.24 11.32 0.00 0.0
Dec 24.97 7.80 0.00 0.0
Jan 22.74 5.12 0.00 0.0
Feb 24.90 11.50 14.4 2.0
Mar 33.42 15.06 0.50 0.0

45

Annual Report 2012-13

consortia. Their access has been facilitated through
Internet connectivity in full text including DDR services.
At present, library has 10,874 books, 12,943 bound
journals and 115 M.Sc./Ph.D. thesis. To keep pace with
recent development, library added 109 books and
subscribed / procured 42 Indian and 22 free/gratis
journals. Library is maintaining the bibliographic CD
databases and raised its collection to 82 sets including
CAB database, AGRIS, WTACD etc.

Av Av sun Humidity Av
wind shine (%) evaporation
velocity (h) (mm)
(Km/h) 7.30AM 2.30PM
3.5 9.40 57.80 36.60 8.8
4.6 9.93 58.23 37.58 10.5
7.2 9.14 61.53 41.60 11.5
6.8 4.86 77.58 60.58 7.6
3.0 2.49 88.40 77.95 3.2
2.1 6.40 86.17 71.57 3.4
1.7 9.64 71.45 49.74 4.7
1.4 8.72 76.50 52.57 3.2
1.7 8.33 84.35 56.45 2.7
1.9 8.39 81.58 61.45 26
3.7 8.67 81.29 64.14 3.7
&3 8.98 66.74 49.74 7.5
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Executive Summary

The Central Sheep and Wool Research Institute,
Avikanagar is one of the Animal Science Institutes of
Indian Council of Agricultural Research, New Delhi.
The Institute was established in 1962 to conduct
applied and basic research on all aspects of sheep and
rabbit production, health and product utilization. The
meetings of Research Advisory Committee (RAC) and
Institute Management Committee (IMC) were held
periodically to review the research programmes,
supervise the administration and other activities. The
Institute has sanctioned post of 88 scientific, 140
technical and 83 administrative staff. To accomplish the
research activities of the Institute during the year 2012
-13, Rs 600.00 lakh under plan and Rs 3459.25 lakh
under non-plan was sanctioned. The Institute has
generated revenue of Rs 161.00 lakhs through sale of
farm produce, technologies, live animals, animal
produce (wool, meat and milk), training and
consultancy services.

The Institute has made considerable progress in the
improvement of native sheep breeds (Chokla, Malpura,
Magra and Marwari), three breed cross prolific sheep,
nutrition for higher growth of pre- and post-weaning
lambs, identification of newer feed resources for
scarcity and climatic resilience feeding, development of
agro-forestry system, accelerated lambing system,
creation of divergent lines in sheep breed for resistance
to Haemonchus contortus, epidemiology of diseases,
effective management of gastrointestinal parasites,
development of carpet, technical textiles and apparels
from indigenous wool, value added meat products and
development of transferable and patentable
technologies.

The programme on enhancing mutton production
through increasing prolificacy and genetic
improvement through selection is continued during the
year. Prolific (GMM x Patanwadi) sheep achieved the
body weights of 19.42 and 28.16 kg, respectively at 6
and 12 months of age. The average litter size of 1.33
and litter weight of 4.60 kg at birth has been achieved.
Under the Malpura breed development programme,
507 sheep maintained in 6 villages were ear-tagged,
registered and the data on production and reproduction
traits were recorded. Malpura lambs in farmer's flock
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attained body weight of 3.21 and 15.57kg, respectively
at birth and 3 months of age. The elite flock of Malpura
sheep maintained at farm attained average body
weights of 3.13, 12.40, 17.00 and 25.19kg at birth, 3, 6
and 12 months of age, respectively. A total of 66
Malpura rams sold to farmers for geneticimprovement.

To achieve higher wool production for carpet and
apparel industries, genetic improvement of native and
synthetic sheep was undertaken. The adult annual GFY
in Chokla, Avikalin (semi-arid Rajasthan), Magra,
Marwari (arid Rajasthan) and Fine wool crossbred
(temperate climate of Garsa) were 2.212, 1.342, 2.071,
1.481 and 1.850 kg, respectively. Bharat Merino - fine
wool sheep rams and ewes produced 1.97 and 1.75 kg
clean fleece, respectively at SRRC, Mannavanur. The
fibre diameter, staple length and medullation were
32.52y, 5.47cm, 20.20% in Chokla, 33.89u, 5.72cm,
43.25% in Avikalin; 35.95y, 5.74cm, 45.57% in Magra,
39.96y, 5.26cm, 59.04% in Marwari and 19.68y,
3.58cm and 0.38% in fine wool crossbred sheep,
respectively. A total of 436 sheep (Magra / Marwari /
Avikalin / Fine wool crossbred / Bharat Merino) were
sold to farmers and government agencies.

A superior flock of Sirohi goat maintained at institute
yielded 50.33, 70.79, 78.25 kg milk at 90 days, 150 days
and total lactation period, respectively. A total of 89
Sirohi goats were sold to farmers, government and
NGOs.

To achieve higher growth and litter size, White Giant
(WG) and Soviet Chinchilla (SC) broiler rabbits at
SRRC, Mannavanur were evaluated. The body weights
were almost similar at 6 and 12 weeks however, litter
size and litter weight at birth and weaning were higherin
WG compared to SC. A total of 1375 rabbits sold to 70
farmers of southern states for breeding purposes.

German Angora rabbit in temperate climate of NTRS,
Garsa yielded 115.54, 131.96, 154.63, 151.86 and
160.82g, respectively at 1%, 2", 3" 4" and 5" clips. The
staple length, fibre diameter and guard hair of 5.86cm,
12.66p and 3.75%, respectively was recorded. Atotal of
53 GArabbits supplied to the farmers.
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Pre-weaning growth is of utmost importance and
contributes sizably to achieve higher slaughter weight
and ultimately mutton production. A reconstituted milk
formula developed and tested for enhancing growth in
lambs. It increased daily weight gain by 15% and feed
conversion ratio in lambs. Saccharomyces cerevisiae
— probiotics supplement of microbial origin was also
tried in lamb feeding system and observed no effect on
body weight gain during post weaning period.

Optimum level of nutrition in early life favours faster
growth, earlier onset of puberty and enhanced
productivity. The rumen by pass fat (RBF) incorporation
in diet of lambs during post weaning period increased
growth (15.7%), ejaculate volume (21%) and semen
quality. RBF incorporation in diet increased
unsaturated fatty acids in all the tissues. Nutritional
adequacy of newly evolved prolific sheep under farm
condition was assessed and GMM x P sheep meet their
maintenance requirement from grazing on pasture and
300 g of concentrate supplementation or stall feeding
on ad libitum Khejri leaves or cenchrus grass and
concentrate supplementation at 1% of the body weight.
Astudy on stall feeding simulating the prevailing situation
in semi-arid region was conducted to evaluate the
compensatory growth in Chokla rams after feed
restriction. Re-alimentation periods of 60 days with
feeding of concentrate mixture and cenchrus hay at the
rate of 15% restriction allow the body weights to fully
compensate for body weights during feed restriction.

Enteric methane contributes 50% of the total methane
emission and also represents a significant loss of
dietary gross energy. To identify grasses, tree leaves
and crop residues for reducing enteric methane
emission, a study was undertaken in the institute and it
was found that crop straws produced highest methane
per g digested DM followed by shrubs, pasture grasses
and cultivated crops. Tree leaves produced lower
methane among the roughage sources whereas the
concentrates were the lowest methane producers.
Ca-soap when supplemented in concentrate and khejri
alone and in combination (70:30) reduced methane
emission. Ten pure fiber degrading bacteria from rumen
liquor of 4 different grazing sheep were isolated and
characterized morphologically and biochemically.
Isolates of fiber degrading bacteria were amplified by
16s r-DNA primers and cloned in pJET vector. Positive
clone have been sequenced and found closely
associated with fiber degrading bacteria.

In order to assess the resilience of small ruminant
production under changing climatic condition in semi
-arid zone, an experiment on Opuntia (prickly pear
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cactus) feeding was conducted in adult sheep during
summer. DM intake from cenchrus reduced due to
Opuntia feeding but the effect was non-significant,
however, the digestibility was reduced in sheep that
exposed to water restriction by 2 lit. Feeding of Opuntia
compensated mild water restriction up to 1 lit without
any significant effect on feed intake. Thus, Opuntia can
be successfully fed to sheep during feed scarcity.
Despite significant effects of water restriction on
physiological response, blood biochemical, endocrine
profile and feed intake, Malpura ewes showed
capability to adapt and tolerate up to 40% water
restriction. However, alternate day water restriction that
simulates periodic water deprivation in arid and semi-
arid regions had more adverse effect on feed and
nutrient intake. In order to reduce neonatal mortality in
lambs due to cold / heat stress, model sheds were
constructed and tested for their effectiveness in
maintaining the ambient temperature.

Productivity enhancement by providing quality fodder
should be a major focus area under declining grazing
resources and increasing livestock population. Three-
tier agro forestry yielded higher cenchrus in comparison
to two-tier and open field. The application of sheep
manure (@ 10 t/ha) + fertilizer (60:40) + growth
regulator (GA3 100 ppm) increased biomass
production of dolichos by 17.91% compared to control.
An increase of 13.52% in biomass yield of dolichos was
observed with application of 60kg of P,O.,/ha compared
to 20kg P,O/ha. Further PSB inoculation increased
9.12% in biomass vyield of dolichos. On sloppy lands,
pond mud + sheep manure increased survival and girth
of fodder trees. Straw and polythene mulch conserved
higher moisture than soil and stone mulch. Line sowing
incorporating legumes was found better than
broadcasting + tiller cultivation in integrated farming
system. Incubation of sheep manure + wool dust (1:1)
for 45 days improved soil pH, N, P, K, Fe and Cu
contents. Application of sheep manure and V-ditch
contour bund increased significantly the growth and
yield parameters of cenchrus compared to without
sheep manure and V-ditch contour bund. The fruit trees
in horti-pasture system of Cenchrus setigerus and
cowpea and dolichos can be planted without any
adverse effect on dry fodder production.

To achieve higher reproductive efficiency, accelerated
mating system was adopted in farm flocks during the
last 3 years. This year fourth mating and lambing within
683 and 821 days was achieved from the day of first
mating. A total of 76.7% Malpura ewes attained 4"
lambing within targeted days (876 days). A major
component of increasing productivity is breeding by
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Artificial Insemination (Al). Al with 24 h stored liquid ram
semen was achieved with 42.6% lambing in a flock.
Adoption studies of newly developed prolific sheep in
semi-arid environment were carried out to assess their
suitability for its propagation in the region. The study
indicated that summer and nutritional stress (30% feed
restriction) had no adverse effect on quality of semen.
Heat stress in Malpura native ewes reduced feed and
water intake, growth, physiological responses, blood
biochemical and endocrine parameters. It reduced
oestrus %, ovulation and large follicle and increased
interval to oestrus onset and oestrus duration. RFLP of
Exon Il region of the melatonin receptor gene in
samples from Magra and Marwari sheep exhibited one
polymorphic at position 605 in the sequence due to
presence of a SNP at C606T with Mnll enzyme and one
polymorphic at position 604 in the reference sequence
U14109.1 with Rsal enzyme. Digestion with Rsal yielded
polymorphic fragments of 267 and 23 bp when the
cleavage site was present (allele R) or a single 290 bp
fragmentwhen the cleavage site was absent (alleler).

The epidemiological studies of institute flock revealed
that the overall annual equivalent average death rates
(EADR) were 0.630, 0.225 and 1.365 per 1000 sheep,
goatand rabbit days atrisk, respectively during the year
2012-13. In sheep flocks, the major non-specific
reasons for mortality were consisted of pneumonia
(41.24%) and enteritis (12.21%). The EADR was
comparatively low (0.487) in native breeds followed by
0.676 in genotypes having Patanwadi inheritance,
0.751 in Avikalin, and 0.824 in prolific breeds. Age-wise
analysis revealed highest EADR in weaner (2.611)
followed by suckling (1.722), hogget (0.604) and adult
(0.184). The overall expenditure (per head / annum) on
health management was Rs.87.58, 64.09 and 6.45 for
sheep, goat and rabbit, respectively. E. coli isolates
from lambs were serotyped as O3, 08, 022, 025, 060,
090 and UT serotypes. Bacilli, Streptococci spp,
Staphylococcus spp and Corynebacterium spp were
identified in milk samples from mastitis cases.
Coagulase positive S. aureus and Corynebacterium
spp were isolated from suppurative pneumonia in
rabbits. Mannheimia haemolytica isolated from
pneumonic cases was characterized by PCR targeting
PHSSA and Rpt2 gene. Treatment with Ceftriaxone
with Sublactum and Piperacillin with Tozalactum may
be drug of choice in pneumonia due to M. haemolytica.
Three genes PCR for rapid detection of C.
pseudotuberculosis in sheep was developed. Clones of
three full length genes (MAPO2, I1IS1311 and 1S900
genes) of M. avium subsp. paratuberculosis in pTZ
vector were submitted to VTCC, Hisar. PCR study of
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samples of faeces, impression smear, DNA from milk
(sheep, goat and cattle), human and animal tissue
yielded 9 positive cases of MAP.

Bioclimatographs predicted the period suitable for
propagation of H. contortus from mid June-July to mid
-late September in Rajasthan. Single targeted drench
during mid to late monsoon successfully controlled the
parasitism in field flocks. Based on colour chart, a total
of 8.65% of the animals were drenched at SBF,
Fatehpur and ARC, Bikaner. Studies on hypobiosis in
H. contortus showed high levels of hypobiosis during
October to January. Young animals were found as
possible source of infection for pasture contamination
after dry spell during April-May. In order to determine
the existence of favourable climatic conditions and
suitable time periods for translation of exogenous
stages of H. contortus, bio climatographs for different
states of the country were constructed. Decade-wise
variations in favourable periods for development of H.
contortus for each state were determined by
bioclimatographs and tested with real-time
observation. DNA samples have been isolated
Duddigtonia flagrans, Arthobotrys oligospora and
common fungus. Chlamydospores of D. flagrans were
lyophilised and filled in capsules. On feeding of
capsules to H. contortus infected sheep more than 85%
reduction in larval development on faecal culture was
seen on day 2 and 3 post feeding. Khejri leaves
supplementation reduced severity of clinical signs,
faecal egg count and larval recovery in lambs infected
with H. contortus.

The screening and selection of lambs for resistance to
H. contortus revealed around 4-4.5 times higher FEC in
susceptible (S) line compared to resistance (R) line in
Malpura and Avikalin, respectively. The h*estimates for
FEC in naive animals were 0.153 and 0.139 for Malpura
and Avikalin, respectively. In spite of no anthelmintic
treatment in R line, monthly mean FECs remained
significantly lower (10.6-64.8% in Malpura and 13.2-
76.6% in Avikalin) compared to S line which were given
anthelmintic treatment during September. The
progenies having inheritance of R sires possess
significantly lower FECs than those having inheritance
of S sire, particularly during wormy season. Primers for
open reading frames (ORFs) of MHC-DRB1, MHC-
DRB-3, IFN-y, SPP-1 genes were designed and
synthesized. MHC-DRB1 and MHC-DRB-3 genes from
R and S lines were cloned in pJET1.2 cloning vector
and get transformed in DH5-a strains of E. coli.
Plasmids were isolated and in silico analysis of the
sequences were done to find out nucleotide differences
inRand SLine.
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For identification of candidate gene responsible for
lustre trait in Magra sheep, DNA was isolated from low
and high lustrous Magra sheep from Utharada region of
Bikaner for amplification of Trichohyaline gene. Two
types of genotypes were identified in the population on
restriction fragment length polymorphism by Pst/
restriction enzyme digestion.

The blending of PVA with Angora fibre to improve its
spinning and weaving was studied. PVA fibre blending
during spinning makes the spinning and weaving
relatively easier with better quality of product. Aprocess
to improve the whiteness and handle of the
Pashmina/PVA fabric using dilute sulphuric acid in
place of hot water to remove PVA was developed.
Indigenous wool from Himachal Pradesh was
successfully spun on NMC charkha up to 18Nm having
count variation of <10% and the yarns developed were
converted into shawl fabric having 40 ends and 36
picks/ inch. Carpet made from Chokla: Magra (50:50)
wool in comparison to Chokla: Avikalin (50:50) were
found better on handloom. Wool felt, loose wool mat
and raw wool dust were used as geo-textiles for
agriculture application. An improvement of 71% in
germination in barley crop, 25% higher moisture
retention, 57% higher green fodder production and
23% higher crop yield was recorded in geo textile
application. Handicraft woollen products (felts, wall
hangings) ready for showcase were developed with
novel designs and colour combination. Natural dyes
such as sisame, ajwain seeds, custard apple leaf, wall
nut husk, myrobolan, henna and silver oak were found
to possess anti-moth properties. Natural dyes
(seasame and madder root) containing >20% tannin
imparted anti-moth properties to wool in addition to
dyeing. Synthesized benzothiazole componds, N'-
(1,3-benzothiazol-2-yl)-N,N-Dimethylbenzene
carboximidamide and 1,3,5 Tris (benzothiazol-2-yl)
2,4,6-trimethyl hexahydro-1,3,5 triazine have moth
repellent properties. The industrial oil absorbent felts
prepared from coarse and medium fine wool and found
that oil absorption directly proportionate to density of
the felt. To reduce the pilling and fibre shedding in
Angora: wool (60:40) shawl application of protease
enzyme treatment and silicone softener was tried and
found suitable.

To reduce fat content in mutton nuggets, inulin at 5%
level can be safely used without affecting the physico-
chemical and sensory properties. Similarly 3% mutton
fat and 7% vegetable oil enriched Conjugated linoleic
acid in mutton nuggets. Snacks type mutton croquettes
were developed and evaluated. To increase higher

49

Annual Report 2012-13

return from broiler rabbit, skin processing by chrome
tanning was standardised. Various garments like caps,
purse, hand bags etc were prepared. Sheep milk can be
used for developing several food items. Natural carrot
flavoured milk was prepared from sheep milk and water
in 3:1 ratio along with 10% carrot pulp, sugar and few
pieces of cardamom. The flavoured milk was well
accepted by the consumers.

In transfer of technology programme, integrated
approaches were adopted for improving the
productivity of sheep and rabbit under field condition.
Average body weight of lambs at birth, 3, 6 and 12
months age were 3.55, 14.00, 19.09 and 28.41kg,
respectively. Average 1% six monthly GFY was 492g.
Though lambing takes place throughout year but there
were two lambing peaks during August-September
(29.22%) and December-January (51.11%). Out of 208
ewes synchronized using vaginal sponges and PMSG
(200 IU) protocol, 80.8% exhibited oestrus within 2 days
of sponge withdrawal. Fixed time Al using Patanwadi
chilled semen (twice after 48 and 56 h of sponge
removal) resulted in 64.44% lambing.

A total of 75 field demonstrations were laid in farmer's
field on improved varieties of fodder crops. All the
improved varieties yielded higher fodder yield
compared to local varieties. Field demonstrations on
use of fertilizers (@ 20kg N + 60kg P,O,/ ha) in lucerne
(Baramasi and Anand 2) exhibited 95.55% more
production of green fodder with Anand 2 variety
compared to Baramasi variety. Application of bio
fertilizers in lucerne crop also increased green and dry
fodder production. A total of 600 fodder and fruit
saplings like neem, mopane, shisum, ardu, anar, aonla
and ber were planted on community grazing land.
Demonstration on supplementation of complete feed
blocks in ewes during scarcity period indicated 7.0%
increase in body weight. Like-wise, supplementation of
ewes during late gestation and early lactation (@
350g/day) increased birth weight of lambs by 590g and
milk yield of ewes by 150-200g.

The implementation of flock health programme
managed the annual morbidity (70.74%) and mortality
(7.03%) rate within a normal range. The use of single
strategic drench with appropriate anthelmintic after mid
monsoon found to manage the gastrointestinal
nematodes in field flocks. New designs for felt based
woollen handicrafts were developed and provided to
self help groups/local artisans.



CSWRI &3

In demonstration unit of broiler rabbits at CSWRI
Avikanagar, litter weight at birth ranged from 376.67g in
White Giant to 458.23g in Grey Giant. In comparison to
previous year, at weaning (28 days) an improvement of
17.14% in litter size (7.04) and 24.75% in litter weight
(2746.83g) was observed. The study on effect of
weaning age exhibited 1.99% lower litter size (6.90)
and 91.15% higher litter weight (56250.54g) on weaning
at 42 days compared to weaning at 28 days. The body
weight at 12 weeks of age varied from 1926.24g in Grey
Giant to 2009.61g in Soviet Chinchilla. A total of 661
rabbits were sold to farmers.

On survey of 17 rabbit units at Ajmer, Kota, Jaipur,
Malpura, Alwar, Tonk, Bhilwara, Udaipur (Rajasthan),
Jalandhar (Punjab) and Mewat (Haryana), it was found
that majority of the farmers reared Soviet Chinchilla and
Grey Giant breeds. The overall body weights in field
units were 433.02g, 1.61, 2.97 and 3.08kg in weaners,
growers, adult males and females, respectively. The
overall litter size and litter weight at birth were 6.20 and
328, respectively.
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To disseminate the technologies on improved sheep
production and wool processing, 8 exhibitions were
organized. Recent information on sheep rearing and
management practices were provided to farmers and
extension personnel from different agencies visited at
the institute. Health camps cum Kisan Gosthi were
organised on regular basis. “Institute Farmer
Participatory Programme” was initiated with initial
involvement of 10 sheep and one rabbit farmer. More
than 1000 farmers and 200 farm women along with 520
sheep, goat and rabbits participated in Sheep Mela and
Kisan Gosthi at the institute.

During the year a total of 43 research papers were
published in journals of international and national
repute. A total of 22 invited papers and 47 abstracts
were presented in different seminar/symposia.
Besides these, 6 books/bulletins/manuals, 10 book
chapters, 24 popular articles and 13 pamphlets were
also published. Two gene sequences were submitted
to gene bank.
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Enhancing mutton production by increasing
prolificacy and genetic improvement through selection

1. Increasing productivity of sheep through
introgression of fecundity gene

L. Leslie Leo Prince, S.S. Misra, G.R. Gowane (from
26.06.12), Satish Kumar and O.P. Koli

Prolific sheep production will lead to enhancement in
mutton production by producing more lambs per ewe.
The higher ewe productivity will ensure more return from
rearing small number of animals. This will ultimately lead
to decreased pressure on shrinking grazing area as well
as up-liftment of socio-economic condition of farmers.
Prolific sheep developed at the institute is being
evaluated for their performance under organised feeding
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and management in semi-arid tropics. Three breed cross
(GMM x P) attained 3.46, 12.77, 19.42 and 28.16 kg body
weights at birth, 3, 6 and 12 months, respectively.
Tupping rate of 95.08% was achieved in three breed
cross. Prolificacy of 52.60, 54.31 and 32.69% and litter
size 0of 1.72,1.57 and 1.33, respectively in GM, GMM and
GMM x P ewes has been achieved.

The molecular studies indicated that prolific gene
(FecB) has significant (P<0.05) effect on litter size at
birth and varied from 1.07 (FecB™) to 1.61 (FecB™) in
GMM, 1.13 (FecB™) to 1.67 (FecB®") in GMM x P and
from 1.53 (FecB™) to 2.16 (FecB*) in GM ewes. The
first six monthly and adult annual greasy fleece yield
(GFY) was 375, 661, 509g and 634, 1071 and 11464,
respectively in GMM, GMM x P and P x GMM crosses.

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

G.R. Gowane (from 26.06.12), S.S. Misra, Raj Kumar
and O.P. Koli

Enhanced mutton production is the need of hour
looking in to the tremendous increase in human
population and change of food habits. Malpura sheep —
one of the hardy and robust sheep breeds of Rajasthan
is being selected and improved for higher mutton
production. The body weights of 3.13, 12.40, 17.00 and
25.19kg has been achieved at birth, 3, 6 and 12 months
of age, respectively. The genetic analysis of data
revealed significant effect of dam's weight at lambing
on birth and weaning weights of lambs. Lambs attained
average daily gain (ADG) of 102.2, 45.04 and 36.17g
during 0-3, 3-6 and 6-12 months of age,
respectively. The selection differential for 6-month body
weight, ADG1 (0-3 month) and ADG2 (3-6 month) were
5.04kg, 18.59g and 32.41g, respectively. The overall 1*
and adult six monthly and adult annual GFY of 490, 445
and 910g, respectively were achieved. Tupping and
lambing on tupped basis was 91.15 and 98.38%,
respectively with 8.16% twinning. A total of 66 animals
were sold to farmers and government agencies.

In order to evaluate genetic improvement in Malpura
sheep in field, flocks were identified and monitored for
performance recording. Participatory research mode



CSWRI &

with farmers is undergoing where all the animals are
individually identified and scientific data recording is
taking place. Preliminary survey on dentition was
conducted and data on production and reproduction
traits were recorded. Malpura lambs in farmer's flock
attained body weight of 3.21 and 15.57kg, respectively
atbirth and 3 months of age.

Tagging of Malpura lambs in field

3. Nutritional manipulations for enhancing
quantitative and qualitative mutton production

R.S. Bhatt, S.A. Karim, A. Sahoo, S.K. Sankhyan, O.H.
Chaturvedi, Y.P. Gadekar and Amar Singh Meena

The growth potential of lambs can be improved with
dietary manipulation to meet the growing demand of
meat in the country. In this regard, following nutritional
interventions were evaluated.

Reconstituted milk feeding in lambs: In prolific
sheep where twins and triplets are born, milk of dam is
often inadequate to support optimum growth. Moreover
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to enhance growth and health of lambs during early
stage, probiotics (Lactobacillus acidophilus)
supplementation was tried. A reconstituted milk
formulation consisting of 26.14% crude protein (CP)
and 10.19% ether extract (EE) on dry matter basis has
been developed. The CP contents in concentrate, khejri
leaves and cowpea hay were 15.20, 15.31 and 18.16%,
respectively. The feeding schedule of lambs in different
treatmentwas as below:

Group Treatment Mean (7-90 days of age)
ADG DMI
(9) (g/day)
T1 Concentrate, green khejri
leaves and cowpea hay  155.0 384.6
along with suckling of +7.75 +51.6
dams (Control)
T2 Reconstituted milk @
100 ml/lamb/day for the  178.6 435.9
1% week and @ 200ml/  +7.57 +55.1
lamb/day from 2™ week
to weaning in addition to T1
T3 In addition to T2
L. acidophilus culture 185.1 455.3
(3.6%10°/ml) was fed +7.23 +60.3

@ 1ml/kg body weight
up to weaning

The supplementary feeding of reconstituted milk
improved the digestibility of dry matter (DM), organic
matter (OM) and CP and decreased EE in T2 group
however, the results suggested no beneficial effect of
probiotic supplementation. A decrease in acetic and
butyric acid and an increase in propionic acid were
observed with reconstituted milk feeding. Probiotic
supplementation increased acetic and propionic acid in
SRL (stained rumen liquor) content. Spirotrichs
population in T2 reduced by feeding of reconstituted
milk and slightly increased with probiotic
supplementation. Reconstituted milk feeding increased
daily weight gain and feed conversion ratio in weaner
lambs by improving the digestibility of DM and protein,
however no additional advantage of probiotic feeding
on growth performance and nutrient utilization was
recorded.

Probiotic supplementation alone and with rumen
by pass fat (RBF) in lambs: The role of probiotics and
RBF in feeding of lambs to improve growth, feed
efficiency has been studied. To achieve energy density
of feed for higher growth, RBF at 4% level was
incorporated in the ration. The treatment detail of
different groups was as below:
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Group Treatment

T Ad libitum finisher ration, dry pala and ardu leaves

(Control)

T2 Culture of Saccharomyces cerevisiae (1.5-2.0 x10"
cells/ml) @ 1ml/kg body weight

T3 Control ration along with rumen by pass fat @ 40
g/kg of feed

T4 T3 + culture of S. cerevisiae (1.5-2.0 x10" cells/ml)
was fed @ 1ml/ kg body weight

The results indicated no additional benefits of

supplementation of S. cerevisiae on body weight gain
of lambs during post weaning period and ADG ranged
from 132.4 to 170.8g in different groups. The RBF
increased the daily DM intake and improved FCR from
5.61 in control to 4.94 in T3 group. The wool yield at six
month of age was also higher in T3 and probiotic
supplementation did not yield any benefit in weight gain
and FCR. RBF supplementation at 4% has no effect on
digestibility of proximate principles and N balance
however, it increased the digestibility of ADF and
cellulose. The ratio of acetic + butyric/ propionic was
lowered both with RBF as well as probiotic
supplementation. Blood biochemical revealed no effect
of treatment on blood glucose and serum protein,
however the cholesterol level was lower and non-
esterified fatty acid level was higher with RBF
supplemented group. The excretion of purine
derivatives revealed higher daily excretion of allantoin
as well as total purine derivatives in RBF supplemented
group compared to control. The absorption of purine
derivatives also remained higher in RBF supplemented
group compared to control.
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o 4 mT3 mT4
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300 -
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0
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Effect of probiotic supplementation on post weaning
performance of Malpura lambs

The feeding of RBF on early sexual maturity and semen
characteristics showed significant (P<0.05) positive
effect on testicular length, testicular volume, semen
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volume, sperm concentration, mass motility, Y%omotility,
Y%rapid, medium or slow motile spermatozoa. But no
significant effect was observed on testicular breadth,
scrotal circumference, age of puberty, sperm velocities
and other CASA derived parameters. The results
indicated that RBF feeding during post weaning to
lambs enhanced their growth, testicular development
and semen quality.

Fatty acid profile of carcasses: In finisher lambs,
Longissimus dorsi muscles were found rich in C,, C,,,
C,;and C,,, (w -9) fatty acids whereas C,;and C,,,, (w -6)
fatty acids were higher in keema. The adipose tissue
were richin C,,, C,, (w-9), C,4,(w -3), C,, and C,,, fatty
acids. The total saturated fatty acids were higher
(61.77%) in adipose tissue whereas monounsaturated
(MUFA), polyunsaturated (PUFA), total unsaturated
(UFA) fatty acids and ratio of PUFA/SFA were highestin
keema followed by L. dorsi muscle and lowest in
adipose tissue. The ratio of 18:2/18:3 was higher in L.
dorsimuscle followed by keema and adipose tissue.

Fatty acids profile of reconstituted milk: The
reconstituted milk is rich in oleic, linoleic, linolenic,
beheric, erucic and lignoceric acids. It consisted of
37.92% SFA and 62.08% UFA. The ratio of PUFA/SFA
and 18:2/18:3 was 1.02 and 3.05, respectively.

Fatty acid profile of carcasses supplemented with
RBF: L. dorsi muscle in control lambs were rich in C,,
C.ss Ci6, Clg, Cyyy (W-9) whereas that in RBF 4 % group
were rich in C,, C,,, C,g, (0 -9), C,,, (w-6), C,, and C,,,
fatty acids. The adipose tissue of RBF 4% fed group
were rich in C,, C,, (w-7), C4; (w-9), Cp,, (w-6)
whereas that in control group lambs were rich in
remaining fatty acids. The level of saturated fatty acids
was higher in all the tissues of control lambs where as
that of unsaturated fatty acids was higher in RBF fed
group. The ratio of PUFA/SFA and 18:2/18:3 was higher
in RBF 4% lambs as compared to control.

Fatty acid profile of culled ewes carcasses: The
result revealed higher values of C,, C,,, C,,, C,s, C,q., (W-
9), C,, and C,, was recorded in adipose tissue C,;, Cq.,
(w-6), C,s5 (w 3) in keema and C,,, C,,, (w-6) and C,,,
(w-9) in L. dorsi muscle. Total saturated fatty acids and
MUFA were higher in adipose tissue PUFA and UFAin
keema samples. The ratio of PUFA/SFA and UFA/SFA
was higher in keema whereas that of 18:2/18:3 was
higher in adipose tissue.
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evolved prolific sheep under farm condition

S.K. Sankhyan, A. Sahoo, S.A. Karim, O.H. Chaturvedi
and R.S. Bhatt

It is reported that prolific sheep in comparison to single
bearing lambs require more nutrients during pregnancy
and lactation to sustain the growth of foetuses in
pregnancy and lambs during early growth. Thus, series
of feeding trails were conducted to assess the nutrition
adequacy of newly developed prolific sheep.

Adult GMMxP ewes were stall fed on dried khejrileaves
and supplemented concentrate at the rate of 1 and 2%
of body weight in first two groups while they were
allowed for grazing and supplemented concentrate at
the rate of 300 g/h/d in third group. Average DM (g/d),
DCP (g/d) and ME (MJ/d) intake of 1253.0, 90.9 and
6.60 in group I, 1588.0, 97.0 and 8.37 in group Il and
1387.0, 179.1 and 7.23 in group lll, respectively was
recorded and differences were significant. In another
study, prolific sheep were stall fed on chaffed grass and
supplemented concentrate mixture at the rate of 1 and
2% of body weights. Third group was grazed on
pasture and supplemented concentrate at the rate of
300g/h/d. Daily DMIin group I, Il and Ill was 827, 1173
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(MJ/d) 4.71, 6.68 and 5.25 MJ/d, respectively. The
difference between the treatments was significant
(P<0.01) when ardu leaves was used as the roughage
source and the animals were supplemented
concentrate at the rate of 1% and 2% of body weights.
DM intake was 3% of body weights in both the groups
and it was 1070 and 1386 g/h/d, DCP and ME intakes
were 60.3 and 89.1 g/h/d and 5.31 and 6.87 MJ/h/d
respectively. It may be inferred that the maintenance
requirement of GMM x P sheep can be met from grazing
on pasture and 300 g concentrate or stall feeding on ad
libitum khejri leaves or cenchrus grass and concentrate
supplementation at 1% of the body weight.

5. Enhancing reproductive efficiency and
adaptability of newly developed prolific and
native sheep

Davendra Kumar, S.M.K. Naqvi, V. Saxena and Kalyan
De (from20.09.12)

In routine management practices and harsh climatic
condition, one lamb crop in year is practiced. In present
scenario of growing demand of mutton and shifting
towards intensive sheep rearing, accelerated mating
system to target three crops in two year has been
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studied with respect to its feasibility and success rate in
sheep maintained under organised management and
feeding practices.

Production of 3 lamb crops in 2 years: Fourth mating
and lambing of Malpura ewes was achieved within
683.33 and 821.30 days, which were targeted within
726 and 876 days, respectively from the day of first
mating. Atotal of 76.7% ewes produced 4" lambing crop
within targeted days. Atotal of 14 ewes were bred within
targeted days of 966 for 5" consecutive mating.

Solid phase peptide synthesis of Kisspeptin 14: In
order to induce early puberty in sheep, the role of
Kisspeptin peptide was elucidated. Solid phase peptide
synthesis was done on the rinkamide resin of the 14
mer version of kisspeptin peptide which consists of
Val59-Ser60-Ala61-Tyr62-Asn63-Trp64-Asn65-Ser66-
Phe67-Gly68-Leu69-Arg70-Tyr71NH2 sequence.

Processing, preservation and Al with 24 h stored
liquid ram semen: Use of short-term preserved semen
can be practiced as an alternative to frozen semen for
Al in sheep. Semen samples from 12 adult Malpura
rams were collected, evaluated, diluted 1:2 in EYTG
dilutor and preserved in liquid form up to 36 h at 5°C.
The diluted semen samples were evaluated for sperm
motility at 0, 12, 24 and 36 h of storage prior to
insemination. Ewes were synchronized for estrus using
indigenously developed progesterone-impregnated
sponges. Fixed-time Al was carried out for one cycle
after 48 h of sponge withdrawal using 24 h stored
semen in 61 ewes. A total of 26 ewes lambed with a
lambing rate of 42.6%.

oo 7 . bz

Lémbé produced from Al in field flock

Semen production and sperm motion
characteristics of GMM rams during peak summer
season: The evaluation of semen from prolific sheep
raised under hot-arid conditions of Rajasthan during
summer season revealed that all the semen quality
attributes were within the range reported for other
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sheep breeds. However, semen volume, rapid motile
sperm and beat frequency were towards lower side.
The quantitative information derived from automated
CASA system reflected that during summer season of
semi-arid tropical climate, GMM rams can produce
good quality of semen.

Effect of nutritional stress on adaptability of GMM
rams: Study on the effects of nutritional stress on
adaptability of prolific rams in semi-arid Rajasthan
showed significant (P<0.05) effect on morning
respiration rate, average weight gain, motility (rapid,
medium and slow) and average path velocity of
spermatozoa. The effect of nutritional stress on other
parameters of physiological response and blood
biochemical was not significant. The findings from this
experiment indicate that GMM sheep can thrive on 30%
feed restriction.

6. Maximization of forage productivity through
agro-forestry system for small ruminants in
semi-arid region

S.C. Sharma, L.R. Meena, O.H. Chaturvedi, R.P. Nagar,
Roop Chand, B.S. Sahu, R.P. Chaturvedi, J.P. Bairwa and
Shyam Singh

By the development and adoption of agro-forestry
system, forage production may be enhanced to meet out
the forage requirement of livestock in dry areas. In this
direction attempts were made to develop and evaluate
different agro-forestry systems in semi-arid region.

Maximization of forage and seed production of
Cenchrus setigerus: Growth indices (CGR and RGR),
DFY and biomass production in three-tier, two-tier
agroforestry and open field conditions were non-
significant, however, cenchrus seed yield was
significantly higher in three-tier agroforestry compared
to that of two-tier system and single-tier system. The
growth parameters were improved maximum with
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Biomass yield (q/ha)

Effect of varying fertilization methods on biomass
yield of Cenchrus setigerus
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application of sheep manure (10 t/ha.) + fertilizer plant height at harvest, fresh weight at 45 and 60 DAS,
(60:40) + growth regulator (GA3 100 ppm) followed by tillers per clump, DFY, seed yield and biomass
sheep manure + growth regulator application in case of production/ha.

Cenchrus pasture at CSWRI

P levels and PSB inoculation on productivity of and polythene mulch conserved higher moisture than
dolichos in combination of cenchrus in ardu based soil and stone mulch and increased survival and girth of
agro-forestry system: The sowing of dolichos with the ardu and neem trees.

cenchrus in alternate rows than cenchrus in 50:50 ratio

gave higher plant height, dry fodder and seed yield and Integrated farming system for forage production:
biomass production of dolichos and DMA/plant. P level Renovation of existing pasture through cowpea and
significantly increased the dry fodder, seed yield and dolichos registered significantly higher dry matter per
biomass production of dolichos up to 60 kg P,O./ha. clump of cenchrus at 45 and 60 DAS and dry matter yield
PSB inoculation remarkably increased plant height, in comparison to sole cenchrus. Among the fertilization
fresh weight, DMA/plant at 45 DAS and 60 DAS and as method application of sheep manure + fertilization
aresult DFY, seed yield and biomass yield of dolichos. yielded the highest biomass production. Line sowing

incorporation of legumes was better than broad casting +
tiller cultivation in terms of dry fodder yield and biomass

N
=]

©
< 16.05 16.2 15.96 . .
B16 | 1011 g 1427 14 1463 production. The DFY, seed yield and system DFY were
2., higher by 12.64, 7.87 and 12.90% in line sowing in
g . comparison to broad casting + tiller cultivation.
2 _40
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Effect of P levels and PSB inoculation on biomass £1s
yield of dolichos (D) in combination of cenchrus g
(C) in ardu based agro-forestry system i :
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establishment of fodder tree at sloppy rangelands: Dry fodder yield in different integrated farming systems

Pond mud + s_heep manure application significantly (C-cenchrus, CO-cowpea, D-Dolichos, SM-Sheep manure,
increased survival and girth of the fodder trees. Straw F- fertilization, BC- broad casting, TC- tiller cultivation)
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Value addition of sheep manure: Incubation of sheep
manure + wool dust (1:1) for 45 days resulted into
improvement in pH, N (1.31 to 3.03%), P (0.42 to
1.47%), K (0.93 to 1.43%), Fe (33.45 to 95.2 ppm) and
Cu (21.03t0 48 ppm) content.

Soil properties in relation to soil and water
conservation measures: Application of sheep
manure and V-ditch contour bund increased
significantly the growth and yield parameters of
cenchrus compared to without sheep manure and V-
ditch contour bund. DFY and biomass production was
significantly higher with V-ditch contour bund and
weeding practices as compared to without V-ditch
contour bund and un-weeded pasture, respectively.
Sheep manure application (@ 10.0 t/ha) brought about
significant improvement in soil characteristics and
increase in plant height and DMA/clump at 30, 45 and
60 DAS, DFY, seed yield and biomass production of
cenchrus in comparison to without sheep manure
application.

Horti pasture system for semi-arid condition: Fruit
trees had no adverse effect on mixed pasture of grass
(Cenchrus setigerus) and legumes (Cowpea and
Dolichos) in horti-pasture system in terms of dry fodder
production. Dry fodder production was recorded

maximum (58.44q/ha) with Cenchrus + Dolichos (1:2).
Dry fodder production was 31.58% higher with use of
growth regulator (Thio-urea) compared to control, but
the difference between Thio-urea and indole acetic acid
was at par.

Cenchrus and Dolichos in horti-pasture system

Planting techniques and fertilization on production
of grass species under ber based horti pasture
system: The planting techniques (row spacing) had
significant effect on green and dry fodder production of
grass species. Relatively higher green (28.95%) and
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dry fodder (31.66%) production was recorded in
Cenchrus setigerus with row spacing of 30x30 cm
compared to 50x50 cm. Significant increase in ber
foliage production and fruit yield was recorded with
50x50 cm row spacing of grasses. Scheduling of
fertilizations (60 N:40 P) in grass species had
significant impact on green and dry fodder production.
The maximum green and dry matter production of were
recorded with the application of vermi-composted
sheep manure (@2.5 t/ha) along with application of 30
kg N/ha + 20 kg P,O,/hain comparison to other levels.

7. Performance evaluation of broiler rabbits
under farm and field condition

A.S. Rajendiran and S Rajapandi

Broiler rabbit farming is gaining momentum in southern
region. The performance of White Giant (WG) and
Soviet Chinchilla (SC) were improved by organised
feeding, shelter and breeding management. WG and
SC attained almost similar body weights at 6 and 12
weeks. WG has higher litter size and litter weight at birth
and weaning compared to SC. A total of 1375 rabbits
were sold for breeding purposes to about 70 clients of
southern states. The detailed performance of broiler
rabbit at the station is given below:

Traits White Giant Soviet Chinchilla
Mean body weight (kg)
At6 week 0.897+0.011 0.884+0.016
At 12 week 2.01540.017 2.03240.012
At mating 3.981+0.031 3.962+0.032
At kindling 4.035+0.041 4.025+0.032
Mean litter size (no.)
At birth 8.20+0.67 7.35£0.53
At weaning 6.57+0.71 6.18+0.41
Mean litter weight
At birth (g) 397.0£31.0 383.0£27.0
At weaning (kg) 5.893+0.201 5.463+0.130
Kindling (%) 75.60 72.70
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Improvement of sheep for wool production

1. Demonstration unit on Avikalin sheep for
carpet wool and mutton production

Ashish Chopra, L. Leslie Leo Prince, O.P. Koli and S.L.
Ahari

Avikalin sheep is an ideal carpet wool strain attained
weights 0f 2.95, 13.84, 18.56 and 24.74kg, respectively
at birth, 3, 6 and 12 months of age. Avikalin produced
0.662, 0.831, 0.654 and 1.342 kg GFY, respectively at
1* six monthly, 2™ six monthly, adult six monthly and
adult annual with fibre diameter, medullation and staple
length of 33.89y, 43.25% and 5.72cm, respectively in
adult and 32.79y, 41.47% and 5.62cm, respectively in
hoggets. Reproductive traits of Avikalin for tupping and
lambing on ewes tupped basis was 92.72 and 88.72%,
respectively. Atotal of 72 sheep were sold to progressive
farmers from Rajasthan, Karnataka and Andhra Pradesh
for geneticimprovement of their flocks.

Avikalin ram

2. Improvement of Magra sheep for carpet wool
production under farm and field conditions

H.K. Narula, R.K. Sawal, P.R. Sharma, Vimal Mehrotra
and M. Ayub

Magra one of the lustrous wool producing sheep
maintained at ARC, Bikaner attained least squares
means weight of 3.30, 16.23, 22.09 and 30.21kg,
respectively at birth, 3, 6 and 12 months of age. Data of
analysis revealed that sex, year and month of lambing
had highly significant (P<0.01) effect on body weights at
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different age. Tupping and lambing on tupped basis
was 95.29 and 89.80%, respectively. Magra sheep
produced 2071.19, 530.67, 607.71 and 667.20g, GFY
respectively for adult annual, lambs 1%, 2™ and 3“ clip
with fibre diameter, hetro fibres, hairy fibres,
medullation, staple length and crimp of 35.95y,
35.09%, 11.07%, 45.57%, 5.74cm and 0.86 /cm,
respectively. The average equivalent death rate
(EADR) and average equivalent morbidity rate (EAMR)
per 1000 animal days at risk was 0.7582 and 0.1041,
respectively. A total of 82 sheep were sold to farmers,
Network Project on Magra and government agencies.

2500 - 2071.19
G 2000
g 1500 |
530.67 607.71
& 1000 667.2
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Mean greasy fleece yield in Magra sheep

3. Development and stabilization of improved
sheep strain for the wool production in farm
and field of temperate region

S. Saha, J.B. Phogatand S.R. Sharma

Fine wool crossbred sheep attained 3.48, 17.34, 26.23
and 33.88kg body weights, respectively at birth, 3, 6
and 12 months of age. Tupping and lambing rates of
96.64 and 90.48%, respectively achieved during
autumn 2012 breeding.

Fine wool sheep produced 1.13 and 1.85kg GFY,
respectively at first six monthly and adult annual with
staple length, fibre diameters, medullation of 3.58cm,
19.68p and 0.38%, respectively in hogget and 5.09cm,
19.99u and 0.40%, respectively in adult. Adult female
flocks sent to migration on high alpine pasture attained
9.14kg more body weights than stationary flocks
maintained at the station. Similarly young females
attained 12.58kg more weights during migration over
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stationary flocks. Genetic potential of germplasm under
challenge feeding was explored. Lambs under ad
libitum feeding achieved 200g ADG compared to 144g
ADG in lambs fed 600 g concentrate under intensive
system and 105g ADG under semi-intensive system.
The EAMR and EADR were 2.63 and 0.14 per 1000
animal days, respectively. A total of 90 animals were
sold to farmers in the region for genetic improvement of
their flocks.

e -
Stationary flock

4. Identification of candidate gene responsible for
lustre parameter in Magra sheep

Rajiv Kumar, Satish Kumar, R.S. Rana, Amar Singh
Meena, Ajay Kumar, H.K. Narula and R.K. Sawal

Magra sheep were surveyed in native tract of Utharada
region of Bikaner district. DNA was isolated from low
and high lustrous Magra sheep for amplification of
Trichohyaline (THH) gene. Two types of genotypes
were identified in the population on restriction fragment
length polymorphism by Pstl/ restriction enzyme
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digestion. Real time PCR primers for some putative
genes indicated to be responsible for felting lustre
phenotype in Merino sheep were synthesized.

1 2 3 4 5 L 6

RFLP pattern of Trichohyaline gene in lustrous Magra sheep
lane 1, 2, and 4 genotype AA; lane 3 genotype AB; lane 5
undigested PCR product; lane 6 non template PCR control;

L 100 bp plus DNA ladder

5. Demonstration unit of Bharat Merino sheep

A.S. Rajendiran, Vinodh kumar, O.R. (up to 31.01.13)
and S. Rajapandi

Bharat Merino sheep in sub temperate region of SRRC,
Mannavanur attained body weights of 3.56, 21.44,
27.88 and 34.59kg, respectively at birth 3, 6 and 12
months of age. Tupping and lambing on tupped basis
was 91.21 and 86.09%, respectively. Bharat Merino
ram and ewes produced annual average clean fleece
yield of 1.97 and 1.75kg, respectively. In male and
female hogget, clean fleece yield of 1.16 and 1.05kg,
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respectively was produced. A total of 69 BM sheep sold
to 19 farmers of southern states.

Bharat Merino flock at SRRC, Mannavanur

6. Improvement of Angora rabbit for wool
production in farm and field

S.R.Sharma, J.B. Phogatand S. Saha

Progenies of German Angora rabbit produced excellent
quality angora fibre of 20.15, 78.33, 136.11, 150.76 and
161.81g, in during 1%, 2" 3% 4" and 5" clips ,
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respectively. Adult GA flock produced 115.54, 131.96,
154.63, 151.86 and 160.82g, respectively fibre in 1%
2", 3", 4" and 5" clips with staple length, fiber diameter
and guard hair of 5.86cm, 12.66y and 3.75%,
respectively.

The overall EAMR and EADR for Angora rabbits was
1.26 and 1.05 per 1000 animal days. About 85% deaths
were due to feed toxicosis and diseases of respiratory
and alimentary systems. A total of 53 GA rabbits were
sold to farmers for establishment of units in the region.

Traits MeanzSE
Doe weight (kg)
Atservice 3.14+0.04
Atkindling 3.29+0.04
Litter size (no.)
Atbirth 5.06+0.28
Atweaning 4.58+0.26
Litter weight (g) at birth 256.15+16.29

German Angora in Himachal Pradesh
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Development and improvement of technology for value
addition in sheep and rabbit products

1. Development of diversified animal fibre based
value added products

D.B. Shakyawar, A.S.M. Raja, Ajay Kumar and V.V.
Kadam

Attempts were made to improve utilization of coarse
grade wool as well as application of wool in geo-textile.

Diversified knitted garments and protective fabrics:
PVA blending of Angora fibre makes the spinning and
weaving relatively easier and yield better quality
product. Yarns prepared from wool of Bharat Merino,
Angora- Bharat Merino blend (50:50) and Angora-
carrier fibore PVA blend (65:35) were woven to fabric
with 2/2 twill structure on handloom did not affect yarn
strength and elongation at break.

Engineered carpet from coarse-medium wool:
Carpets from coarse and medium coarse wool with 10
mm pile height were developed using handloom.
Chokla and Magra (50:50) wool gave better quality
carpet compared to Avikalin and Chokla: Avikalin
(50:50). The carpet made from 35-40 um fibre diameter
and 30-40% medullated fibres with higher proportion of
hairy type medulled fibres improved performance of
carpet with respect to compressibility, resiliency and
pile recovery.

Carpet from coarse-medium wool
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Wool based geo-textiles for agricultural
application: The use of coarse wool in geo-textile for
improving water retention, fodder yield and soil fertility
has been studied. Wool felt, loose wool mat and raw
wool dust were used as geo-textiles for barley crop
showed improvement of 71% germination, 25%

moisture retention, 57% green fodder and 23% crop
yield. Soil properties (electrical conductivity, organic
carbon content) and concentration of micronutrients
(copper and manganese) were also improved.

i

Demonstration of geo-textilesfor agriculture application

Handicraft woollen products: Different types of
handicraft products like felts, home furnishing articles
(like wall hangings) ready for showcase with novel
designs and colour combination were developed from
coarse and medium coarse type wool.
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Wall hangings from wool

2. Development of nano and biotechnology based
functional chemical finishing processes to
wool and other animal fibre

A.S.M.Raja, D.B. Shakywar, Ajay Kumar and V.V. Kadam

Natural plants as well as synthetic chemicals were
tested for their anti-moth and dye properties. In
addition, role of enzyme treatment in processing of
Angora fibre was also evaluated.

Natural dye based process: At present demand of
woollen products with natural dye is increasing rapidly
in the international market. Moreover protection of
woollen product from moth attacks by use of natural dye
is of utmost important. The screening of natural dye
such as sisame, ajwain seeds, custard apple leaf,
wallnut husk, myrobolan, henna and silver oak
revealed that they possess anti-moth properties. The
phytochemical test indicated that higher content
(>20%) of tannin imparted anti-moth properties to wool
in addition to dyeing. The natural dyes viz., sisame and
madder root contained 32.5 and 22.5% tannin,
respectively has anti-moth properties as compared to
onion and saffron (4-8% tannin).

Synthesizing benzothiazole based chemicals:
Among the different compounds synthesized, N'- (1,
3-benzothiazol-2-yl)-N,N-Dimethylbenzene
carboximidamide and 1,3,5 Tris (benzothiazol-2-yl)
2,4,6-trimethyl hexahydro-1,3,5 triazine has moth
repellent properties.

Industrial felt from waste wool: Oil absorption
property of wool was explored for industrial use. The
study indicated that oil absorption by industrial felts of
varying thickness prepared from coarse and medium
fine wool is directly proportional to density of the felt.
Further it was found that coarse wool can be used for
making oil absorbent felts.
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Enzyme treatment for Angora-wool blends for
pilling resistance: Fibre shedding during preparation
of shawls from Angora is a major problem. Protease
enzyme treatment and silicone softener were tried to
reduce pilling and fibre shedding. Shawl prepared from
Angora: wool (60:40) after treatment showed a
significant decrease in pilling and fibre shedding as well
as improved its handling.

3. Development of value added products from
mutton, rabbit fur and sheep milk

Y.P. Gadekar, A.K. Shinde, R.S. Bhatt and Mohd.
Nasimuddin

To improve the carcass ftraits, role of nutritional and
physiological interventions were studied. To maximize
the economic return, value added mutton products, milk
and fur were developed.

Carcass traits and meat quality of Malpura lambs
supplemented with probiotics: Probiotics
supplementation to enhance growth during post
weaning stage in Malpura lambs indicated no added
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Effect of probiotic supplementation on primal cut
yield of Malpura lambs



ey

CSWRI &

advantages on dressing % on empty live weight (ELW),
loin eye area, edible and inedible offals, lean meat, fat
content, dissected bone%, meat: bone ratio, lean: fat
ratio, proportion of different commercial cuts, cooking
losses, water holding capacity and shear force values.

Carcass traits of broiler rabbits on probiotic
supplementation: The supplementation of 10 ml of
curd diluted in 100 ml of tap water and pure culture of
Lactobacillus acidophilus from 42 to 84 days of age in
weaner rabbits has no added advantages in dressing
yield and weights of different commercial cuts (hind leg,
loin and fore-leg) and pluck (kidney, liver and heart).

Effect of heat stress on carcass traits of Malpura
ewes: Ewes stall fed overnight with ad libitum 70%
roughage (Cenchrus ciliaris) and 30% concentrate and
exposed to 38°C at 10:00 h; 40°C at 11:00 h; 42°C at
12:00 h; 43°C at 13:00 h; 44°C at 14:00 h and 42°C at
15:00 h in the chamber for 30 days has no effect on
dressing% on ELW, loin eye area, edible and inedible
offals, lean meat yield, fat content, KOH bone% and
proportion of different commercial cuts, cooking losses,
water holding capacity and shear force values.
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Pre Empty live Hot Dressing D.P.(ELW) Loineye
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weight (kg) Wt (kg) (D.P.)

Effect of thermal stress on carcass traits of Malpura ewes

Restricted feeding and carcass traits: Chokla rams
fed on restricted feed (25% less than the requirement)
for 60 days at followed by 15 and 25% more feed for 60
days over control (800 g cenchrus and 400 g
concentrate) has similar pre-slaughter weights,
dressing percentage on ELW basis, yield of edible and
inedible offals, loin eye area, total cut weight and
weights of different commercial cuts, kidney liver and
heart.
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Evaluation of meat and products quality of
Jaisalmeri goats: The meat of Jaisalmeri goat
procured from Jaisalmer areas has great demand in the
market because of peculiar taste and quality. Similarly
meat was considered as good to very good in
laboratory. Patties and nuggets were prepared from the
goat meat and sensory evaluation rated them as very
good to excellent.

Inulin fortified low fat mutton nuggets: Low fat
mutton nuggets were developed by replacement of
added fat with inulin at 2.5 and 5% level. The control
formulation contained 10% while T1 and T2 contained
7.5 and 5% added fat, respectively. Inulin significantly
decreased the fat content of nuggets when added at 5%
level. Further all the sensory attributes except juiciness,
remained unaffected with fat replacement by inulin.

Optimization of the level of mutton fat in the nugget
formulation: In order to enrich mutton nuggets,
vegetable oil and mutton fat was used in different
combinations. The control formulation was with 10%
added vegetable oil, while T1 contained 5% vegetable
oil + 5% mutton fat, T2 contained 7% vegetable oil + 3%

Overall palatability
T2

Binding ET1

H control
Texture
Juiciness

Flavour

Appearance

6.4 6.6 6.8 7.0 7.2 7.4 7.6

Effect of different levels of inulin on sensory
properties of mutton nuggets
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mutton fat and T3 consisted of 10% mutton fat. The
yield of mutton nuggets differed significantly (P<0.05)
while emulsion stability, pH and sensory attributes were
comparable among groups. The results indicated that
3% mutton fat and 7% vegetable oil can be used to
develop enriched mutton nuggets.

Mutton croquettes: In order to make croquettes more
acceptable with desirable texture, sodium bi-carbonate
(0.01%) was used. Croquettes yield was non-
significantly increased with sodium bi-carbonate.
Mutton croquettes were well accepted by the panellists.

Preparation of flavoured sheep milk: Sheep milk
contained titratable acidity, moisture, total protein, total
casein and total solid content of 0.20, 82.82, 5.21, 0.47
and 17.18%, respectively. Sheep milk was diluted with

Mutton fat oil nuggets

water (3:1) and 10% carrot pulp, sugar and few pieces
of cardamom were added to prepare natural carrot
flavoured milk. The sensory attributes of the flavoured
milk rated good to very good.

Utilization of rabbit fur for value added items: Broiler
rabbit fur is lustrous and paliable and can be used for
different product preparation. The rabbit fur processing
by chrome tanning has been standardised in the
laboratory and various garments like caps, purse, hand
bags etc were prepared from rabbit fur.
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Value added fur products
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Disease surveillance, health care and
disease diagnostic tools

1. Epidemiological investigation on economically
important diseases of sheep, goat and rabbit

B.N. Tripathi (up to 30.11.12), D. Singh, F.A. Khan, S.K.
Dixit, C.P. Swarnkar, G.G. Sonawane (up to Aug, 2012),
Jyoti Kumar, S.L. Sisodia and A. Sahoo

Disease investigation: Chokla sheep flock
maintained in the institute was screened for JD and a
total of 16.46% serum samples were found positive by
ELISA. Twenty eight E. coli isolates from lambs were
serotyped as O3 (3), O8 (1), 022 (2), 025 (1), 060 (4),

090 (7) and UT (10) serotypes. Preliminary
microbiological tests revealed predominant
involvement of Bacilli, Streptococci spp,

Staphylococcus spp and Corynebacterium spp/
Coryneform bacteria in milk samples from mastitis
cases. Coagulase positive S. aureus and
Corynebacterium spp were isolated from suppurative
pneumonia in rabbits. The prevalence of strongyle,
Trichuris, Strongyloides and Eimeria in flocks was
45.57, 0.6, 3.8 and 5.7%, respectively. Occurrence of
systemic acidosis remains a primary constant limiting
factor in therapeutic management of disease
irrespective of its origin.

Mortality profile: The overall annual equivalent
average death rates (EADR) in the institute were 0.630,
0.225 and 1.365 per 1000 sheep, goat and rabbit days
at risk, respectively. In sheep flocks, the major non-
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Annual death rate at CSWRI
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specific reasons for mortality were pneumonia (41.24%),
enteritis (12.21%), septicaemia (7.43%), impaction
(6.73%), suppurative pneumonia (2.83%) and anaemia
(2.83%). Among specific causes, neonatal inanition,
collibacilossis and JD were major diseases and
accounted for 3.19, 0.88 and 0.53% of total deaths,
respectively. The EADR was low (0.487) in native breeds
followed by 0.676 in Patanwadi, 0.751 in Avikalin and
0.824 in prolific breeds. Age-wise analysis revealed
highest EADR in weaner (2.611) followed by suckling
(1.722), hogget (0.604) and adult (0.184). The monthly
mortality ranged from 0.51% (March) to 3.09% (June).
Male had higher EADR (1.036) than female (0.460).
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Annual equivalent average death rate in different
breeds of sheep at Avikanagar

Expenditure on health management. The flock
health management at institute is through appropriate
flock health technologies. The prophylactic intervention
like vaccination (against enterotoxaemia, sheep pox
and PPR), single anthelmintic drench during mid to late
monsoon, dipping after spring shearing and foot bath
with copper sulphate were taken as per health calendar.
Based on clinical symptoms, sick animals were given
curative treatment on day to day basis. The overall
expenditure (per head / annum) for sheep, goat and
rabbit maintained in the institute was Rs.87.58, 64.09
and 6.45, respectively. On preventive health measures,
annual expenditure / head was Rs. 24.93, 18.73 and
1.77 in sheep, goat and rabbit, respectively. Similarly,
per head annual expenditure on curative measures was
Rs. 62.65, 45.36 and 4.68 in sheep, goat and rabbit,
respectively.
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Nutrition and parasite interaction: Supplementation
of Khejri leaves to lambs reduced the clinical signs of
haemonchosis. Further it reduced faecal egg count
(FEC) and larval recovery in faeces however, worm
count and % establishment of larvae were not affected.
It increased packed cell volume, haemoglobin and
voluntary feed intake in supplemented group as
compared to non supplemented group. Supplementing
the diet with protein and khejri leaves did not reduce the
FEC. There was no significant synergistic effect of
tannin and protein supplementation on FEC, worm
countand % establishment of larvae.

infection in sheep -
and therapeutic

2. Respiratory tract
diagnostic, pathological
interventions

S.K. Dixit, B.N. Tripathi (up to 30.11.12), Jyoti Kumar and
O.P.Koli

Animals infected with respiratory infection showed
variable clinical symptoms but hyperpnoea/ polyponea
with marked abdominal respiration was common.
Crackling sounds and moist rales with subnormal or no
elevated temperature grave the prognosis of cases.
Mannheimia haemolytica was characterized in lambs
infected with pneumonia. Ceftriaxone with Sublactum
and Piperacillin with Tozalactum was effective drug of
choice for treating the cases of peumonia.

1015 bp

Detection of Mannheimia haemolytica through
amplification of PPT-2 gene on PCR

3. Genetic improvement of resistance to
Haemonchus contortus in sheep

Dhirendra Singh, C.P. Swarnkar, Satish Kumar, L.L.L.
Prince, Ashish Chopra and Rajiv Kumar

The identification and establishment of genetically
resistant animals could be a sustainable non-chemical
based option for worm management. In this direction,
divergent lines (resistant and susceptible) were created
in Malpura and Avikalin breeds through screening of
lambs and evaluation of sire for low and high FECs. The
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lines are being monitored for parasitological, growth,
reproductive and productive performance under natural
challenge of infection. In addition, attempts are also being
made to identify molecular marker of resistance.

Infection in naive and exposed sheep: The sire-wise
mean FECs in naive hoggets ranged from 1466.7 to
14300.0 epg in Malpura and from 6025.0 to 13640.0
epg in Avikalin breed. In exposed hoggets, it ranged
from 220.0 to 883.3 epg in Malpura and from 166.7 to
1850.0 epg in Avikalin.

Selection of divergent lines w.r.t. susceptibility to
GIN: For selected progenies the mean FECs were
around 4 times higher in S line compared to R line in
Malpura breed. In Avikalin breed, it was around 4.5
times higherin S line compared to Rline.

Within breed variation (Heritability estimates): The
overall h? estimates for log transformed FEC in hoggets
were 0.153 and 0.139 at naive stage and 0.173 and 0.062
atexposed stage for Malpura and Avikalin, respectively.

Performance evaluation of selected lines: In spite of
no anthelmintic treatmentin R line, monthly mean FECs
remained significantly lower compared to S line which
were given anthelmintic treatment during September in
both the breeds. The growth and reproductive
performance were almost similar in both the lines. The
annual mortality ranged from 2.70% (R line) to 7.58%
(S line) in Malpura and from 5.88% (R line) to 9.30%
(Sline) in Avikalin.
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Observations for progenies born from selected
animals: The progenies having inheritance of resistant
sires possess significantly lower FECs than those having
inheritance of susceptible sire, particularly during wormy
season in Malpura breed. However, in Avikalin breed
slightly higher FECs were observed during September /
Octoberin RxR group compared to SxS group.
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Comparative monthly mean FEC in progenies
from within line breeding

Cloning and sequencing of the full coding region of
MHC-DRB1, DRB3, Interferon gamma, SPP1 genes:
Primers for open reading frames (ORFs) of MHC
-DRB1, DRB3, IFN-y and SPP1 genes were designed
and synthesized. cDNA was prepared and
amplification of ORFs was optimized using gene
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specific primers. MHC-DRB1 and 3 genes from six
animals of R and S lines from Malpura and Avikalin
breeds were cloned in pJET1.2 cloning vector and get
transformed in DH5-a strains of E. coli. Orientation of
rPlasmids was confirmed by colony PCR and size by
restriction endonuclease (RE) analysis. True
recombinants were selected by colony PCR. Right
orientation clones were grown overnightin LB broth and
true recombinants were got sequenced. Further
plasmids were isolated and in silico analysis of the
sequences were done to find out nucleotide differences
in R and S Line. MHC-DRB3 consensus sequences
from R and S line of Malpura and Avikalin breeds were
analysed for presence of single nucleotide
polymorphisms in the sequences.

L 1

2 3 4 5 6

7 8 9 10

Colony PCR of single pick colony of DRB-1 gene from
Malpura S line individuals using pJET F and gene specific
reverse primer set; L- 100 bp plus DNA ladder; lane 1-8, 10
true recombinants in right orientation; lane 9 recombinants

in reverse orientation
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Validation, refinement and dissemination of
developed technologies

Integrated approaches for improvement in
productivity of sheep and rabbit under field
condition through transferable technologies

Rajiv Gulyani, S.M.K. Naqgvi, A. Sahoo, B.N. Tripathi (up
t0 30.11.12), D. Singh (from 01.12.12), D.C. Gupta (up to
31.01.13), D.B. Shakyawar, O.H. Chaturvedi, L.R.
Meena, S.C. Sharma, C.P. Swarnkar, Davendra Kumar,
Roop Chand, Ashish Chopra, D. Sethi, Raj Kumar, Vinod
V. Kadam, Kalyan De (from 20.09.12), L.R. Gurjar (from
10.12.12), Vinay Kumar Solanki (up t011.06.12), Babu
Lal Sharma, R.L. Bairwa, D.K. Yadav, Abdul Rasheed (up
t0 31.08.12) and Allahnoor Khan

Improvement in sheep production through
breeding and genetic manipulation: A total of 100
sheep flocks (7753 sheep) were covered in 4 clusters of
TOT areas. Average body weight of lambs at birth, 3, 6
and 12 months age were 3.55, 14.00, 19.09 and 28.41kg,
respectively. Average 1% six monthly GFY was 492g.
Though lambing takes place throughout year but there
were two lambing peaks during August-September
(29.22%)and December-January (51.11%).

Improvement of sheep production in farmer's flock
through physiological and reproductive
techniques: A total of 208 ewes belonging to 11
farmers in 3 villages were synchronized using vaginal
sponges and PMSG (200 IU) protocol. Out of these
ewes, 80.8% exhibited oestrus within 2 days of sponge
withdrawal. Patanwadi ram semen maintained at
Institute was collected, evaluated and diluted 1:1 in
EYCG dilutor for Al. Fixed time Al using chilled semen
(twice after 48 and 56 h of sponge removal) was done.
During the period under report, 64.44% lambing with 45
inseminated ewes was recorded and lambing of 123
ewes is awaited.

Improvement in sheep through feed and fodder
resource development. A total of 75 field
demonstrations were laid in farmer's field on improved
varieties of fodder crops. All the improved varieties
yielded higher fodder yield compared to local varieties.

Field demonstrations on use of fertilizers (@ 20kg N +
60kg P,O, / ha) in lucerne (Baramasi and Anand 2)
exhibited 95.55% more production of green fodder with
Anand 2 variety compared to Baramasi variety.
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Crop/improved Increase (%) in fodderyield

variety over local variety
Green Dry
Bajra
Rajbajra chari2 16.01 35.08
Avika bajra-19 21.08 37.60
Sorghum (SSG-Jyoti) 30.05 34.40
Cowpea EC 4216 30.05 34.30

Application of bio fertilizers in lucerne crop also
increased green and dry fodder production. A total of
600 fodder and fruit saplings like neem, mopane,
shisum, ardu, anar, aonla and ber were planted on
community grazing land.

Improvement in sheep production through
improved feeding practices: Demonstration on
supplementation of complete feed blocks in ewes
during scarcity period indicated 7.0% increase in body
weight over non-supplemented ewes. Like-wise,
supplementation of ewes during late gestation and
early lactation (@ 350g/day) increased birth weight of
lambs by 590g and milk yield of ewes by 150-200g over
non —supplemented ewes.

Improvement in sheep through health technology:
Planned health programme was implemented in 110
flocks spread over in 4 clusters with an average of 5356
sheep. The implementation of programme managed
the morbidity and mortality losses within a normal
range. The annual morbidity and mortality in TOT flocks
was 70.74 and 7.03%, respectively. The predominant
conditions of morbidity were enteritis, pneumonia,
wound, conjunctivitis, simple indigestion, lameness
and facial mange. Pneumonia, enteritis, debility and
tympany were major causes of death in sheep. The
implementation of a single strategic drench with
appropriate anthelmintic after mid monsoon found to
manage the G.l. nematodes in field flocks. A total of
1112 cases were treated for different ailments in 4
health camps. Prophylactics measures against
enterotoxaemia, sheep pox, FMD, PPR, Gl parasites
and foot rot were undertaken as per planned flock
health programme.
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Improvement in wool utilization through
indigenous wool products developed by local
artisans: New designs for felt based woollen
handicrafts were developed and provided to self help
groups at Tonk. Technical assistance was given to local
artisans for newer products (wall hangings)
manufacturing. Wool (152 kg) from four TOT farmers
was purchased at market price to support the farmers in
order to involve them in participatory research.

Improvement in broiler rabbits through
demonstration and training: The overall litter size a
birth ranged from 6 to 11 with a mean of 7.76. Litter
weight at birth ranged from 376.67g in White Giant to
458.23g in Grey Giant. In comparison to previous year,
atweaning (28 days) an improvement of 17.14% in litter
size (7.04) and 24.75% in litter weight (2746.83g) was
observed. The study on effect of weaning age exhibited
1.99% lower litter size (6.90) and 91.15% higher litter
weight (5250.54g) on weaning at 42 days compared to
weaning at 28 days. The body weight at 12 weeks was
maximal (2009.61g) in Soviet Chinchilla followed by
1991.55g in New Zealand White, 1955.28g in White
Giant, 1950.15g in Black Brown and 1926.24g in Grey
Giant. The overall survivability was 87.68%. A total of
661 rabbits were sold.

A total of 17 rabbit units were surveyed at Ajmer, Kota,
Jaipur, Malpura, Alwar, Tonk, Bhilwara, Udaipur
(Rajasthan), Jalandhar (Punjab) and Mewat (Haryana).
Majority of the farmers reared Soviet Chinchilla and
Grey Giant breeds as their acceptability among clients
was higher.The overall body weights in field units were
433.02g, 1.61, 2.97 and 3.08kg in weaners, growers,
adult males and females, respectively. The overall litter
size and litter weight at birth were 6.20 and 328g,
respectively.
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Animal health camp in TOT area
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Improvement of socio-economic condition of
sheep farmers through extension education and
technical literacy programme: The institute activities
were disseminated through exhibitions at different
forum. In 8 exhibitions during the year, over 2000
farmers, cleintala and endusers visited the exhibitions.
Recent information on sheep rearing and management
practices were provided to farmers and extension
presonnels from different agencies visited at the
institute. Health camps cum Kisan Gosthi were
organised on regular basis.

CENTRAL SHEEP AND WOOL RESEAR!
- - ==

Demonstration of institute's activities and
achievements through exhibitions
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“Institute Farmer Participatory Programme” under TOT farm women along with 520 sheep, goat and rabbits
project was initiated with initial involvement of 10 sheep participated in Sheep Mela and Kisan Gosthi at the
and one rabbit farmer. More than 1000 farmers and 200 institute.

| - FeTA e e o ol v o i

Launching of institute farmer participatory programme in TOT area
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Visit of Hon'ble DG, ICAR and DDG (AS) at CSWRI, Avikanagar (Institute visit and inauguration of new buildings)
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Interaction with farmers, visit to exhibition, address by Hon'ble DG, ICAR and DDG (AS) and prize distribution on the occasion of
sheep mela and kishan gosthi at CSWRI, Avikanagar
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Externally funded projects

1. Evaluation and improvement of Chokla sheep
for carpetwool

Ashish Chopra, A.L. Arora (up to 30.09.12) and R.R.
Meena

Chokla - one of the best sheep breed for carpet wool
maintained at CSWRI, Avikanagar attained body weights
0f2.86,12.37,17.17 and 26.23kg, respectively at birth, 3,
6 and 12 months of age. Average body weight gain
between 0-3 and 3-6 months were 108.4 and 64.45g/day,
respectively. Lambing on tupped basis was 105.88%.
First six monthly, adult six monthly and adult annual GFY
were 0.780, 1.056 and 2.212kg, respectively. The fibre
diameter, staple length and medullation were of 32.52},
5.47cm and 20.20%, respectively in adult and 31.74y,
5.98 cmand 35.11%, respectively in hoggets. Atotal of 75
sheep were sold to Animal Husbandry Department,
Rajasthan for establishment of Chokla sheep flock at
Sheep Breeding Farm, Fatehpur.

Chokla ram

2. Improvement of Marwari sheep for carpet wool
production through selection

H.K.Narula, P.R. Sharma, Vimal Mehrotra and M. Ayub

Marwari sheep is one of hardy and robust sheep breed
for carpet wool production and an elite flock is

maintained at ARC, Bikaner. Marwari sheep achieved
body weights of 3.41, 15.74, 22.01 and 28.43kg,
respectively at birth, 3, 6 and 12 months of age. The
effect of sex and year were significant (P<0.01) on all
the body weights. The regression of dams' weight at
lambing showed significant influence on birth and 3
months body weights. The overall least squares means
for ADG1 (0-3M), ADG2 (3-6 M) and ADG3 (6-12 M)
were 136.16, 66.77 and 33.49g, respectively. The
annual tupping and lambing on bred basis were 96.66
and 93.75%, respectively. The least squares means for
adult spring, autumn, annual and lambs 1* and 2™ clip
were 777.92, 656.41, 1480.53, 511.91 and 603.07g,
respectively. The least squares means for fibre
diameter, hetro fibres, hairy fibres, medullation, staple
length and crimp were 39.96p, 43.83%, 16.56%,
59.04%, 5.26cm and 0.70/cm, respectively. The
selection differential for 6 month weight and 1% six
monthly GFY was 6.30kg and 111.0g, respectively. The
EADR and EAMR per 1000 animal days at risk was
0.1421 and 0.6241, respectively. A total of 48 sheep
were sold to State Animal Husbandry Department,

Marwari ram

3. Genetic improvement of Sirohi goats for meat
and milk production

S.S. Misra, A.L.Arora (up to 30.09.12), Ashish Chopra
(upto25.06.12) and G.R. Gowane (from 26.06.12)

The overall least squares means for body weights at
birth, 3, 6 and 12 months of age were 2.70, 10.30, 16.50
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and 28.68 kg, respectively. The effect of sex was not
significant on 3 month body weight and pre-weaning
daily gain (0-3 m), whereas type of birth was not
significant on 9 and 12 month body weight and post
weaning daily gain (3-12 m). Average daily gain was
85.09 g for 0 to 3 months and 55.52 g for 3 to 12 months
of age. The least squares means of milk yield at 90
days, 150 days, total lactation milk yield and lactation

Annual Report 2012-13

length were 50.33, 70.79, 78.25 kg and 184.90 days,
respectively. The effect of type of birth and lactation
order was non-significant on the traits however, the
effect of lactation order was significant on lactation
length. The tupping and kidding on tupped basis was
91.52 and 91.72%, respectively. A total of 89 bucks
were sold to farmers, governmentand NGOs.

e

4. AICRP on improvement of feed resources and
nutrient utilization in raising animal production

A.K. Shinde and S.K. Sankhyan

Sheep flocks maintained on native ranges of semiarid
region showed losses of body weights during summer
due to scarcity of feed resources and started gaining
after monsoon and compensate the losses. A study on
stall feeding simulating the prevailing situation was
conducted to evaluate the compensatory growth after
feed restriction. Body weight gain was similar among

Flock of Sirohi goats at CSWRI, Avikanagar

rams of different groups during first 60 days (period I) of
feeding on maintenance ration. During second period of
feed restriction (25% less in Gr Il and Il than Gr ), loss
in body weight was 1.89, 5.71and 6.17 kg in Gr |, Il and
I, respectively. In period 3, animals were offered 15
and 25% more feed over period 2 for 60 days and it was
observed that all the groups attained similar body
weights. Re-alimentation periods of 60 days with
feeding of concentrate mixture and cenchrus hay at the
rate of 15% allow the body weights to fully compensate
for low body weights during feed restriction.

Feed intake and body weight gain/loss of Chokla rams

Groupl Groupll Groupl il
Phase | Phase Il Phase Il Phase | Phase Il Phase Il Phase | Phase Il Phase Il
Feed intake (g/d)
Concentrate 386 379 377 386 284 433 386 284 471
Roughage 740 741 588 739 558 677 742 556 729
Body weight +4.00 -1.89 +4.37 +3.74 -5.71 +9.46 +4.11 -6.17 +8.97

gain/loss (kg)
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5. Network / outreach project on estimation of
methane emission under different feeding
systems and development of mitigation
strategies

R.S.BhattandA. Sahoo

A total of 135 feed samples were analyzed in vitro for
methane emission and dry and organic matter
digestibility. Crop straws produced highest methane
per g digested DM followed by shrubs, pasture grasses
and cultivated crops. Tree leaves produced lower Recombinant plasmid isolated from
methane among the roughage sources whereas the transformed DH5-a cells

concentrates produced lowest methane among feed
resources. Cumin and groundnut straw, eucalyptus and
mango tree, dhatura and crotolaria, parthenium and
surket among pasture grasses, in maize grains,

7. Assessing resilience of small ruminant
production under changing climatic condition
in semi-arid zone

groundnut and mustard cake among concentrate feed A. Sahoo, O.H. Chaturved, Davendra Kumar, S.MK.
and cakes were the lowest methane producer. Naqviand Kalyan De (from 20.09.12)
| AR A S Amelioration of water deprivation stress through
o] i feeding of cactus: An experiment on Opuntia (prickly
8 pear cactus) feeding was conducted in adult sheep to
| . evaluate water and nutrient metabolism during
’ i summer. Three treatment groups involved control G1
i (| (ad libitum cenchrus hay + concentrate at 1% of body
[ — =1

Time

6. Network programme on veterinary type culture-
rumen microbes

A.Sahoo, R.S. Bhatt and Amar Singh Meena

Ten pure fiber degrading bacteria from rumen liquor of 4
different grazing sheep were isolated and
characterized morphologically and biochemically.
Isolates of fiber degrading bacteria were amplified by
16s r-DNA primers and cloned in pJET vector. Positive
clone have been sequenced that closely associated
fiber degrading bacteria. Eleven pure cultures were
isolated from faecal sample from 8 different grazing
sheep brought from Palampur.

Transformed DH5-a cells Cactus feeding to sheep
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weight + water ad libitum) and two experimental groups
G2 (control diet + Opuntia 1.0 kg + water reduced by
1lit) and G3 (control diet + Opuntia 1.0kg + water
reduced by 2lit). In both G2 and G3, Opuntia feeding
provided 0.88lit of water. There was reduced DM intake
from cenchrus due to Opuntia feeding and thus the
effect on total feed intake was non-significant (P>0.05).
However, the digestibility was similar between G1 and
G2, but reduced in G3 that exposed to water restriction
by 2lit. Feeding of Opuntia compensated mild water
restriction up to 1lit without any significant effect on feed
intake. Thus, Opuntia can be successfully fed to sheep
during feed scarcity meeting water and nutrient
requirement. Sheep tries to conserve water in the face
of deprivation/scarcity.

Protection of sheep from adverse climatic
conditions through shelter management: In order to
reduce neonatal mortality in lambs due to cold / heat
stress, model sheds were constructed and tested for their
effectiveness in maintaining the ambient temperature.

Effect of water restriction on the adaptability of
Malpura ewes: Despite significant effects of water
restriction on physiological response, blood
biochemical, endocrine profile and feed intake,
Malpura ewes showed capability to adapt and tolerate
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up to 40% water restriction. However, alternate day
water restriction that simulates periodic water
deprivation in arid and semi-arid regions had more
adverse effect on feed and nutrient intake including
production (growth).

Shelter to protect from heat stress

8. NFBSFARA on deciphering the mechanism of
aberrant maternal recognition of pregnancy
(MRP) events in sheep and buffalo under heat
and nutritional stress

Davendra Kumar, S.M.K. Nagviand R.S. Bhatt

Heat stress (HS) had significant (P<0.05) effect on feed
and water intake, growth, physiological responses,
blood biochemical and endocrine parameters in
Malpura ewes. The oestrus%, percentage of ewes
ovulated and ewes bearing large follicle (LF) were lower
in HS group. The interval to onset of oestrus and estrus
duration was higher in HS ewes. Mean ovulation rate
(CL / ewe), superovulatory response (>3CL / ewe) and
mean ovarian response (CL+LF) were higher in HS

group.

Laparoscopic view of ovary for ovarian response
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9. Molecular identification and characterization of
melatonin receptor in sheep in relation to
reproductive seasonality

V.K. Saxena, S.M.K. NagviandA.S. Meena

Exon Il (the main coding region) of the melatonin
receptor gene was cloned in the pTZ57 R/T vector.
RFLP of Exon Il region with Mnl/l and Rsal enzyme
in samples from Magra and Marwari sheep
exhibited 7 cleavage sites (218, 36, 67, 236, 22,
28, 82, 135 bp) for Mnll within the amplification
fragment, but only one was polymorphic at position
605 in the sequence due to presence of a SNP at
C606T. There were 4 cleavage sites (53, 267, 23,
411, 70 bp) for Rsal within the amplification
fragment, but only one was polymorphic at position
604 in the reference sequence U14109.1.
Digestion with Rsal yielded polymorphic
fragments of 267 and 23 bp when the cleavage site
was present (allele R) or a single 290 bp fragment
when the cleavage site was absent (allele r). A752
bp fragment of Exon-l with promoter region was
also amplified and cloned in the pTZ57 R/T vector.
Colony PCR was carried out to confirm clones of

Exon Il region and further confirmed by
sequencing.
752 bp

PCR amplification of exon-I with promoter
(Lane 1-6 positive clones, L 100bp ladder)
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10. All India Network programme on gastro-
intestinal parasitism

D. Singh, C.P. Swarnkar and F.A. Khan

Bioclimatographs developed for Rajasthan indicated
that H. contortus and Trichostrongylus spp propagated
from mid June to late September and from October to
mid February in semi-arid and from early July to mid
September and from October to late March in arid
region, respectively.
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Bioclimatographs and suitable period for translation of
Haemonchus contortus in Rajasthan

Evaluation of modified worm management
programme (MWMP) in sheep flocks: The MWMP
(single drench during mid monsoon) was implemented
in farm and field flocks for its effectiveness in worm
management. The incidence of strongyle infection in
sheep flocks remained relatively higher in arid region
particularly during summer and monsoon season. In
comparison to field flocks, farm flocks had higher
incidence of strongyle infection. The annual incidence
of Trichuris spp, Strongyloides papillosus and Moneizia
spp remained at low level with relatively higher
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magnitude in farm flocks. In spite of flukicide drench,
the annual incidence of Amphistomes remained higher
in flocks of semi-arid region compared to arid region.
The annual incidence of Eimeria spp ranged from
23.8% in semi-arid field to 32.2% in arid farm.

1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -

0

—— Arid
-a— Semi-arid

//\\

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Mean FEC (per g faeces)

Monthly intensity of strongyle infection in field flocks
under modified worm management programme

Among field flocks of semi-arid region, monthly FECs
varied from 15.45 (March) to 526.51epg (July) in flocks
drenched once during mid August (MWMP) and from
18.75 (March) to 790.00 epg (November) in flocks
drenched twice during mid August and November
(CWMP). In arid region, monthly FECs varied
significantly (P<0.001) from 24.59 (January) to 1490.24
epg (September) in flocks drenched once in late August
(MWMP) and from 6.67 (March) to 1019.44 epg
(October) in flocks drenched twice during late August
and February (CWMP). Among farm flocks, at SBF
Fatehpur, the monthly intensity of strongyle infection
varied from 162.92 (December) to 1427.27 epg (July)in
MWMP, from 35.42 (December) to 1378.16 epg (June)
in CWMP and from 104.44 (December) to 3629.03 epg
(September) in TST approach. At ARC Bikaner, the
intensity of strongyle infection remained below 500 epg
during whole wormy season and no influence of
treatment scheme was noticed. Following rainfall in the
month of July, there was translation of nematode larvae
on newly grown grass blades and infection persisted up
to September in community grazing area of semi-arid
region and up to October in arid region. On coproculture
H. contortus was predominant parasite followed by
Oesophagostomum and Trichostrongylus spp.

The annual morbidity in field flocks varied from 48.37
(arid) to 67.13% (semi-arid) under MWMP and from
46.47 (arid) to 70.77% (semi-arid) under CWMP. The
annual mortality varied from 5.93 (semi-arid) to 5.96%
(arid) in flocks maintained under MWMP and from 9.23
(semi-arid) to 10.00% (arid) in flocks maintained under
CWMP. This year, the total annual expenditure per 100
sheep varied from Rs. 19831.0 (semi-arid) to Rs.
39220.0 (arid) under MWMP and from Rs. 11661.0
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(arid) to Rs. 15447.0 (semi-arid) under CWMP. In flocks
drenched according to MWMP, in the year 2012-13, the
net annual income per 100 sheep varied from Rs.
139789.0 (arid) to 159356.0 (semi-arid).

Evaluation of flukicide intervention in sheep flocks:
In semi-arid region, the monthly incidence rate for
Amphistomum ova in faecal sample ranged from nil
(December) to 27.17% (August) with overall annual
incidence of 10.87%. This year the incidence rate was
highest during July-September.

Performance testing of simulation and forecasting
programme (FROGIN): The observed monthly FECs
remained lower than predicted in both the approaches
of worm management.

Evaluation of targeted selective treatment (TST) in
sheep against Haemonchus contortus: On the basis
of screening using eye color chart, the proportion of
animals in flocks exhibiting clinical anaemia (category 4
or5)ranged from 0.20 (March) to 3.90% (September) at
SBF, Fatehpur and from 0.29 (July) to 1.15% (October)
at ARC, Bikaner. The mean FECs in visually anaemic
animals ranged from 200.0 (December) to 7969.6 epg
(September). The mean Hb, PCV ranged from 5.10
(February) to 7.20g% (July), 14.00 (January) to 20.20%
(July) and 0.95 (December) to 4.20 million/mm®
(February), respectively. The magnitude of erythrocytic
indices revealed that majority (56.07%) of infected and
visually anaemic sheep had hyperchromic - macrocytic
anaemia. Based on color chart, a total of 8.65% of the
animals were drenched.

1.98
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Monthly frequency of anthelmintic drenching in
sheep flock under targeted selective treatment approach

Studies on hypobiosis in Haemonchus contortus:
Out of 38 abomasi, 73.7% were found positive for H.
contortus infection. The maximum number (36.8%) of
abomasi were found to posses only adult H. contortus
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followed by both adult and L, in 31.6% and only L, in
5.3%. The digestion of the abomasal mucosa revealed
the presence of significant numbers of hypobiotic H.
contortus larvae during December to February. The
presence of both adult and L, were relatively low from
January to July. An increase in mean number of adult
worms started from June and continued up to
September with drastic decline in October. The
occurrence of L, in abomasal mucosa starts from
October (0.3 per abomasum) and remained high up to
January followed by decline in subsequent months to
nil recovery in August and September. Based on the
observation that comparatively high levels of
hypobiosis became apparent from October to January
it would appear that factors responsible (probably cool
and dry conditions) for its induction were probably
dominant during the same period.

Anterior end of 4" stage larvae of
Haemonchus contortus from abomasal mucosa

The age-wise analysis exhibited that occurrence of
hypobiotic larvae was significantly maximum in
hoggets followed by weaners and minimum in adults.
The observation suggested young animals as possible
source of infection for pasture contamination after dry
spell during April-May. Sex of animal had non significant
influence onratio of adultto L, in abomasi.

Bioclimatographs for Gl nematodes at National
level: The development of epidemiological
intelligence with precise knowledge of climate and its
influence on life-cycle of the parasites is crucial in
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Monthly ratio between adult and 4" stage larvae of
Haemonchus contortus recovered from abomasi
of naturally infected sheep

formulating sound worm management programmes
for livestock. In order to determine the existence of
favourable climatic conditions and suitable time
periods for development, survival and dissemination
of exogenous stages of H. contortus and
Trichostrongylus spp. on pasture, bioclimatographs
for different states of the country were constructed
using state-wise climatic data for the period from
1991-2011. Decade-wise bioclimatographs and
variation in favourable periods for development of H.
contortus for each state were prepared using the data
available on website of Indian Meteorological
Department. The resultant bioclimatographs were
validated using the real-time data generated under All
India Network Programme on Gastrointestinal
Parasitism by different centres in various agro-
climatic conditions of country.

11. Biological control of Gl nematodes by using
nematophagous fungi

F.A.Khan, A. Sahoo and S.K. Dixit

One isolate of nematophagous fungi, Arthrobotrys
oligospora was obtained from the fresh faeces of
sheep. The larval trapping efficiency of this isolates
from arid zone was found excellent. DNA samples were
isolated from 3 species viz. Duddigtonia flagrans, A.
oligospora and common fungus. Bulk production of D.
flagrans was tried on soaked and sterilized wheat,
maize and barley grains. After 9 week of growth
chlamydospores from cultures was estimated and its
concentration in wheat, maize and barley, was 21x10°,
56x10* and 80x10* /g respectively. Chlamydospores
were converted into powder form by lyophilisation and
filled in capsules. The feeding of capsules to H.
contortus infected sheep reduced the > 85% reduction
in larval development on day 2 and 3 post feeding.
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12. Zoonotic potential of Mycobacterium avium
paratuberculosis (MAP) in human ulcero-
constrictive ileocecal disease

S.K. Dixit, B.N. Tripathi (up to 30.11.12), and G.G.
Sonawane (up to Aug, 2012)

PCR study of samples of faeces, impression smear,
DNA from milk (sheep, goat and cattle), human and
animal tissue yielded 9 positive cases of MAP. MAP
ATCC culture with usable media (HEYM J+ and J-,
W&R, MB7H9 J+ and J-, and 7H10 J+ and J-) were
prepared and transferred to concerned agencies
including AIIMS for further use.

-
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IS 900 gene locus for detection of
MAP in milk sample

13. Network programme on veterinary type culture

Jyoti Kumar (from 01.12.12), B.N. Tripathi (up to
30.11.12), G.G. Sonawane (up toAug, 2012)

Mannheimia haemolytica from lung tissues of
pneumonic sheep was isolated. The organism was
characterized by PCR targeting PHSSA and Rpt2 gene
of M. haemolytica yielding desired amplicons of 325
and 1022 bp, respectively. Three genes PCR for rapid
detection of Corynebacterium pseudotuberculosis in
sheep were developed. Morphologically and
biochemically characterized isolates of E. coli from
cases of diarrhoea in lamb and intestinal tissue were
typed as O3, 022, 025, 060, 090, rough and
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untypable (UT). S. aureus subsp. anaerobious isolates
were characterized by molecular methods including
nuc, 16S rRNA, spa and coa gene PCR yielding desired
amplicons of 279, 756, 100 and 800 bp, respectively. A
total of 28 pure bacterial isolates comprising of E. coli,
M. haemolytica, Corynebacterium spp, C.
pseudotuberculosis, Staphylococcus spp, S. aureus, S.
aureus subsp. anaerobious and clones of three full
length genes (MAPO02, IS1311 and I1S900 genes) of M.
avium subsp. paratuberculosis in pTZ vector were
submitted to VTCC, Hisar.

14. NAIP on a value chain on enhanced
productivity and profitability of Pashmina fibre

D.B. Shakyawar, A.S.M. Raja and Ajay Kumar

In PVA blended Pashmina shawls dilute sulphuric acid
in place of hot water was used to remove PVA. The acid
treatment improved whiteness index (28%) and handle
(20%) of fabrics compared to hot water.

15. Alternative indigenous wool
Australian Merino wool

in place of

D.B. Shakyawar, A.S.M. Raja and Vinod Kadam

Indigenous wool from Himachal Pradesh (HP) was
successfully spun on NMC charkha up to 18Nm
(count variation of <10%). The tenacity and
imperfections were within acceptable limit. The yarn
of 24 Nm was also successfully spun on 6- spindle
NMC charkha. HP indigenous and crossbred wool
has higher hairiness /protruding fibres on the surface
of yarn. It creates problem during weaving due to
entanglement of protruding fibres. To enhance
productivity and quality of yarn, SIRO yarn technology
was introduced on NMC charkha. Ayarn of 20 Nm was
spun converted into shawl fabric of 40 ends and 36
picks/ inch. The shawl was bleached with 4gpl
hydrogen peroxide (H,0,) followed by treatment with
0.25% optical brightening agent. The bleached shawl
was then treated with 2gpl cationic silicone to improve
the whiteness and softness.
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213-236.
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Gene bank registration

Saxena, V.K., Kumar, D., Sejian, V., Jha, B.K., Pareek, H.K.,
Chhetri, R. and Naqvi, S.M.K. 2012. Ovis aries breed
Patanwadi heat shock protein 70 (HSP70) mRNA, partial
cds, 797 bp, Accession No. JQ807665.

Saxena, V.K., Kumar, D., Sejian, V., Jha, B.K., Pareek, H.K.,
Chhetri, R. and Naqvi, S.M.K. 2012. Ovis aries breed
Malpura heat shock protein 70 (HSP70) mRNA, partial
cds, 871 bp, Accession No. JQ807666.

Abstracts in seminar/symposia/conferences

Agrawal, A.R., Karim, S.A., Kumar Rajiv, Sahoo, A. and John,
P.J. 2012. Differences in the rumen archeal diversity
between sheep and goats reared under similar composite
diet regimen. In: National Seminar on Future Challenges
and Opportunities to Improve Health and Production of
Small Ruminants, CIRG, Makhdoom, 22-23 Dec.

Agrawal, A.R., Kumar Rajiv, Karim, S.A., Sahoo A., Kumar
Satish and John, P.J. 2012. Amplification, gene cloning
and nucleotide sequence analysis: effective tools for
rumen microbial diversity analysis in sheep and goat. In:
National Seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants, CIRG, Makhdoom, 22-23 Dec.

Ayub, M., Narula, H.K., Sharma, P.R., Sawal, R.K. and
Mehrotra Vimal. 2012. Morbidity and mortality profile at
an organized sheep farm in arid region of Rajasthan. In:
International Symposium on “One Health: Way Forward
to Challenges in Food Safety and Zoonoses in 21*
Century”, GADVASU, Ludhiana, 13-14 Dec.

Bahadur, S., Shekhawat, I., Sejian, V. and Naqvi, S.M.K.
2012. Effect of simulated natural heat stress on
reproductive performance of Malpura ewes under
semi-arid tropical environment. In: National Symposium
on Physiological Research in Changing Environmental
Scenario for Sustainable Livestock and Poultry
Production, NAU, Navsari, Gujarat, 6-8 Nov.

Bhatt, R.S. Agrawal A.R.and Sahoo, A. 2012. In vitro ruminal
degradability, fermentation metabolites and
methanogenesis of different crop residues. In: National
Seminar on Future Challenges and Opportunities to
Improve Health and Production of Small Ruminants,
CIRG, Makhdoom, 22-23 Dec.

Chaturvedi, O.H. and Sahoo, A. 2012. Effect of feeding
Prosopis juliflora dried green leaves on nutrient utilization
in sheep. In: VIII Biennial Conference of Animal Nutrition
Association, RAJUVAS, Bikaner, 28-30 Nov.

Chaturvedi, O.H. and Sahoo, A. 2012. Intake and utilization of
nutrients in grazing ewes supplemented with complete
feed block during scarcity in semi arid region. In: National
Seminar on Future Challenges and Opportunities to
Improve Health and Production of Small Ruminants,
CIRG, Makhdoom, 22-23 Dec.

Chopra Ashish and Prince, L.L.L. 2012. Evaluation of
different selection indices for Malpura sheep of semi arid
area of Rajasthan. In: National Symposium on
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Improvement of Livestock Productivity Through
Conventional Breeding and Emerging Technologies in
Changing Global Scenario- Challenges, Prospects and
Retrospects, College of Veterinary Science, Sri
Venkateswara University, Hyderabad, 22-23 Nov.

Chopra Ashish, Gowane, G.R., Paswan Chandan and
Prince, L.L.L. 2013. Evaluation of genetic parameters for
body weights in Chokla sheep. In: X National
Symposium on Integrated Development of Vast
Biodiversity of Indigenous Livestock for Long Term Rural
Livelihood Security, Pantnagar, 7-8 Feb.

Gadekar, Y.P., Sahoo, A., Soren, N.M., Shinde A.K. and
Karim, S.A. 2013. Carcass traits and meat quality of
Malpura lambs supplemented with microbial feed
additive. In: V Conference and National Symposium of
Indian Meat Science Association on Emerging
Technological Changes to Meet the Demands of
Domestic and Export Meat Sector, NRC on Meat,
Hyderabad, 7-9 Feb.

Gadekar, Y.P., Sharma, B.D., Shinde, A.K. and Mendiratta,
S.K. 2012. Effect of tetra-potassium pyrophosphate,
tetra-sodium pyrophosphate and their blend on quality of
goat meat and restructured goat meat product. National
Seminar and Annual Conference on Future Challenges
and Opportunities to Improve Health and Production of
Small Ruminants, CIRG, Makhdoom, 22-23 Dec.

Gadekar, Y.P., Shinde, A.K. and Verma, A.K. 2012. Quality
characteristic of inulin fortified, low fat mutton nuggets.
National Seminar and Annual Conference on Future
Challenges and Opportunities to Improve Health and
Production of Small Ruminants, CIRG, Makhdoom, 22-
23 Dec.

Gowane, G.R., Chopra Ashish, Misra, S.S. and Prince, S.S.
2013. Population structure and genetic variability in the
Malpura sheep through pedigree analaysis. In: X
National Symposium on Integrated Development of Vast
Biodiversity of Indigenous Livestock for Long Term Rural
Livelihood Security, Pantnagar, 7-8 Feb.

Kadam, Vinod V., Meena, L.R., Shakyawar, D.B., Kumar Ajay
and Singh Shyam. 2012. Wool based geotextiles for
agriculture use. In: National Seminar on Future
Challenges and Opportunities to Improve Health and
Production of Small Ruminants, CIRG, Makhdoom,
22-23 Dec.

Kumar Ajay, Raja, A.S.M., Shakyawar, D.B. and Pareek, P.K.
2012. Efficacy of natural colour from Babool bark.
National Seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants, CIRG, Makhdoom, 22-23 Dec.

Kumar Ajay, Shakyawar, D.B., Raja, A.S.M., Kadam, Vinod V.
and Meena, N.L. 2012. Performance of handloom carpet
from native and crossbred sheep developed for carpet
wool. In: National Seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants, CIRG, Makhdoom, 22-23 Dec.
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Kumar, D. and Naqvi, S.M.K. 2012. Effect of PGE2 and
ketamine on cervical dilatation during trans-cervical
artificial insemination in sheep. In: National Symposium
on Addressing Animal Reproductive Stresses Through
Biotechnological Tools, AAU, Guwhati, 21-23 Nov.

Kumar, D. and Nagvi, S.M.K. 2012. Semen production and
sperm motion characteristics of Patanwadi sheep under
semi-arid tropical climate. In: National Symposium on
Physiological Research in Changing Environmental
Scenario for Sustainable Livestock and Poultry
Production, NAU, Navsari, Gujarat, 6-8 Nov.

Kumar, D., Paul, R.K. and Naqvi, S.M.K. 2012. Influence of
short-term preservation on motion characteristics and
track dimensions of Patanwadi spermatozoa. In:
National Symposium on Addressing Animal
Reproductive Stresses Through Biotechnological Tools,
AAU, Guwhati, 21-23 Nov.

Narula, H.K., Das Gopal, Sharma, P.R., Mehrotra Vimal and
Ayub, M. 2013. Growth performance and wool
production of Marwari sheep in an organized farm under
hot arid zone of Rajasthan. In: 100" Indian Science
Congress, Kolkata, 3-7 Jan.

Narula, H.K., Sawal, R.K, Sharma, P.R. and Mehrotra Vimal.
2012. Production and reproduction performance of
Magra sheep in an organized farm under hot arid zone of
Rajasthan. In: National Seminar on Future Challenges
and Opportunities to Improve Health and Production of
Small Ruminants, CIRG, Makhdoom, 22-23 Dec.

Narula, H.K., Sawal, R.K., Sharma, P.R. and Mehrotra Vimal.
2012 Performance evaluation of Magra sheep in an
organized farm under hot arid zone of Rajasthan. In:
National Symposium on Improvement of Livestock
Productivity through Conventional Breeding and
Emerging Technologies in changing Global Scenario -
Challenges, Prospects and Retrospects, College of
Veterinary Science, Sri Venkateswara University,
Hyderabad. 22-23 Nov.

Parihar, K., Yadav, S.B.S., Narula, H.K., Pannu, U., Bais, B.
and Singh, H. 2013. Estimation of genetic, phenotypic
and environmental trends for growth and wool traits in
Magra breed of sheep. In: X National Seminar on
Integrated Development of Vast Biodiversity of
Indigenous Livestock for Long Term Rural Livelihood
Security, Pantnagar, 2-8 Feb.

Paswan, C., Prince, L.L.L., Kumar, R., Swarnkar, C.P., Singh,
D. and Kumar Satish. 2012. DNA polymorphism of
Ovar-DRB1 gene and its association with nematode
resistance in Malpura sheep. In: World Congress on
Biotechnology, Hyderabad, 4-6 May.

Prince L.L.L., Prakash Ved, Misra, S.S., Gowane, G.R. and
Chopra Ashish. 2012. Evaluation of prolific three breed
cross for growth performance. In: National Symposium
on Improvement of Livestock Productivity Through
Conventional Breeding and Emerging Technologies in
Changing Global Scenario- Challenges, Prospects and
Retrospects, College of veterinary science, Sri
Venkateswara university, Hyderabad, 22-23 Nov.
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Raja, A.S.M., Shakyawar, D.B. and Kadam Vinod V. 2012.
Development of handicraft woollen products. In:
National Seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants, CIRG, Makhdoom, 22-23 Dec.

Raja, A.S.M., Shakyawar, D.B., Kumar Ajay, Pareek, P.K. and
Temani Priyanka. 2012. Utilization of Saffron flower
extract for the development of medicinal textiles. In: IV
International Saffron Symposium on Advance in Saffron
Biology, Technology and Trade. 22-25 Oct.

Raja, A.S.M., Shakyawar, D.B., Kumar Ajay, Temani, P. and
Pareek, P.K. 2012. Improvement in functional property of
angora wool blended shawls. National Seminar on
Future Challenges and Opportunities to Improve Health
and Production of Small Ruminants, CIRG, Makhdoom,
22-23 Dec.

Rout, M., Senapati, J.K., Sanyal, A., Ayub, M., Narula, H.K,,
Sawal, R.K. and Pattnaik, B. 2012. Serological evidence
of foot and mouth disease virus circulation in an organised
sheep farm at Bikaner, India. In: XX/ National Conference
on Immunobiology and Management of Viral Disease in
21* Century, IVRI, Mukteshwar, 8-10 Nov.

Sahoo, A., Singh, R.K. and Kurade, N.P. 2012. Antimicrobial
activity of essential oils against E. coli and implications in
gut health of pups. In: INRA-Rowet Symposium on Gut
Microbiology: Gut Microbiota: Friend or Foe?, Polydome
Congress Centre, Clermont-Ferrand, France,17-20 Jun.

Sawal, R.K. 2012. Biomass availability from range pastures
of community and organized farm of hot arid zone. In:
National seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants”, CIRG, Makhdoom, 22-23 Dec.

Saxena, V.K., Kumar, D., Jha, B.K., Kumar, S. and Naqvi,
S.M.K. 2012. Solid phase peptide synthesis and
conformational analysis of ovine kisspeptin-10 by
circular dichroism spectroscopy. In: National Seminar on
Future Challenges and Opportunities to Improve Health
and Production of Small Ruminants, CIRG, Makhdoom,
22-23 Dec.

Saxena, V.K., Kumar, S. and Naqvi, S.M.K. 2013.
Conformational Studies of solid phase synthesized
ovine kisspeptin peptide in brain mimicking environment
In: International Conference of Bioengineering,
Chennai, 2-4 Jan.

Sejian, V., Kumar, D., Sharma, K.C. and Naqvi, S.M.K. 2012.
Effect of multiple stresses (thermal, nutritional stress and
walking stress) on the endocrine profile of Malpura rams
under hot semi-arid tropical environment. In: National
Symposium on Physiological Research in Changing
Environmental Scenario for Sustainable Livestock and
Poultry Production, NAU,Navsari, Gujarat, 6-8 Nov.

Sejian, V., Sharma, K.C., Kumar, D. and Naqvi, S.M.K. 2012.
Effect of multiple stresses (thermal, nutritional stress and
walking stress) on the scrotal and testicular
measurements of Malpura rams under hot semi-arid
tropical environment. In: National Symposium on
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Physiological Research in Changing Environmental
Scenario for Sustainable Livestock and Poultry
Production, NAU, Navsari, Gujarat, 6-8 Nov.

Shakyawar, D.B., Kumar Ajay, Pareek, P.K., Raja, A.S.M. and
Temani Priyanka. 2012. Photochemical analysis of
natural dye from Berberis lycium and application on
Pashmina shawl. In: National Seminar on Chemistry of
Primates: Green Chemistry, Ajmer, 29-30 Nov.

Shakyawar, D.B., Raja, A.S.M. and KumarAjay. 2012. Recent
developments in the processing of Angora rabbit hair in
handloom sector. In: Seminar on Angora Wool
Production and its Utilisation in Handloom Sector, Kullu,
HP, 22 Jun.

Shakyawr, D.B., Raja, A.S.M., Kumar Ajay and Temani, P.
2012. Technical felt from south Indian wool. In:
International Conference on Industrial Textiles,
Coimbatore, 3-4 Aug.

Sharma, R.B., Sharma, S.C., Chaturvedi, R.P. and Singh, S.
2012. Impact of changing climate on productivity of
cowpea and bajra in semi-arid regions. In: /Il
International Agronomy Congress, New Delhi.

Shekhawat, I., Sejian, V. and Naqvi, S.M.K. 2012. Effect of
simulated natural heat stress on growth and endocrine
response in Malpura ewes under semi-arid tropical
environment. In: National Symposium on Physiological
Research in Changing Environmental Scenario for
Sustainable Livestock and Poultry Production, NAU
Navsari, Gujarat, 6-8 Nov.

Singh, D., Swarnkar, C.P. and Prince, L.L.L. 2012. Effect
of selection on intensity of strongyle infection in
sheep. In: XXIII National Congress of Indian
Association for the Advancement of Veterinary
Parasitology, College of Veterinary Science, AAU,
Guwahati, Assam, 12-14 Dec.

Sonawane, G.G., Singh, F., Vinodkumar, O.R., Tripathi, B.N.
and Dixit, S.K. 2012. Outbreak of contagious ecthyma at
an organised goat farm in semi-arid region of Rajasthan.
In: National seminar on Future Challenges and
Opportunities to Improve Health and Production of Small
Ruminants, CIRG, Makhdoom, 22-23 Dec.

Swarnkar, C.P., Singh, D. and Chopra Ashish. 2012.
Influence of advancement of age on intensity of strongyle
infection in sheep selected for resistance / resilience to
infection. In: XXIIl National Congress of Indian
Association for the Advancement of Veterinary
Parasitology, College of Veterinary Science, AAU,
Guwahati, Assam, 12-14 Dec.

Vikram, K., Gupta, S.C., Prasad, A., Gopal, G.R., Singh, D.,
Swarnkar, C.P., Zahid, A.K., Saravanan, B.C., Sharma,
A.K., Praveen, K., Subramani, K.V. and Sankar, M. 2012.
MHC class Il polymorphism of DAQ1.2 and DRB1.2
genes of sheep and its role in genetic resistance to
Haemonchus contortus. In: XXIII National Congress of
Indian Association for the Advancement of Veterinary
Parasitology, College of Veterinary Science, AAU,
Guwahati,Assam, 12-14 Dec.
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Vivekanand, Joshi, R.K., Narula, H.K., Singh, H. and
Maharia, S. 2013. Influence of genetic and non genetic
factors on growth profile in Magra sheep in arid region of
Rajasthan. In: X National Seminar on Integrated
Development of Vast Biodiversity of Indigenous
Livestock for Long Term Rural Livelihood Security.
Pantnagar, 2-8 Feb.

Vivekanand, Joshi, R.K., Narula, H.K., Singh, H. and
Maharia, S. 2013. Heritability estimates of growth traits
in Magra sheep in arid region of Rajasthan. In: X National
Seminar on Integrated Development of Vast Biodiversity
of Indigenous Livestock for Long Term Rural Livelihood
Security. Pantnagar, 2-8 Feb.

AMRIAR, S, 1. 2012. BeT BT O § GER PI FHEANY
A h—TIoTg- gRT 9T 3R Bee ST & FHIIT
T @ Ugd, ST, SR, 28 T |

Popular articles

[UFE, T, YR TS Ud HION, FA&HOT I 2013, 31 Yh
&3l H Fqur g g H RTees g TR Bl @re gk
TRT ST AT A GuR | A= o uf¥e 1:
55—58.

Rig, T, 9191, U8R, M, R, 1. Td {1, THITR.
2012, JFI—YH &F H I Y G & RIS B
anfeie faweryor | rfa—fasm= oier uf3rer 1: 69—71.

Tel. 2013, AIDHAT WS & Il SATGH Td H oram
ST Serort &1 3t | fa—fasm= e g3 1
10—13.

TSl 2012. Y] SATIRIeh FHTE HRET0T : Aaehehdl Ud
AT, AfAYST 9: 29—31.

T, SLAL, W, L, AR, T, Td [T, 3TR. 2013, 37eh
b A H HARAl DI dg IS W fquor J
M ™ Ud IS BicArsal. ffa—fasm 2
Gf3enT 1: 22—29.

FHAR, of., BT, .U, AR, IR, RiE, T, <Ierd, 9.
Ud  |@Era|, SIS 2013, Corynebacterium

psudotuberculosis @1 G&hRYT U T, ffd—Id=T
91T U3t 1: 10—13.

2013. GRAT & el Y AR H Alhell 4S i
oI BT 37eT. Afd—IeTT 2Ne uf3ept 1: 14—17.

Rig, v, FAR, o, Burd), digd, e, Sisi. gd e,
.. 2013. TEIRIT BIITS SIaT] T FHTRT TR el
A QIR Ud GeRIIed qali & Ui daaeiierdn
AT IR, Jffd—fa=i i 3 1: 18,
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AR, .G, Fgdal, ALY, Ud A1g, U. 2013, AR 3 UreH
Td gd & I TR BT IR WWEE Al H 9
qcdl o1 SUANT, IR fhvas Ud S uran &
fereTyaatl uR ywra. sifd—faer ey uf3rer 1: 49—54.
HH, TAT. 2012, WRANE SER e UYL, 37y o
48—51.

Tqgddl, 3y, R, . vd |ig, T 9l &1 ¥R giyor.
YT 9: 1-3.

dferd, Ta.®., FAR, A, Rig, U, d o/f, Ta.g. 2012,
TSI H 2ary IAT— IR, 1Y 9: 25—26.

MaM, SR, A9s], ey e fiiE, vagaud. 2012,
HTJ<d YT BT 4 TSl H Heed. AfqYeT 9: 17—18.
Tear, a4l Ud R, U 2012, Wo6 AN STEA.

HfIYST 9: 4—5.

T, TR, o1 U4 M1, T A1 2012, ORI & fafi=T & A
RO 5 I TSI G 99 1 M B SRR
Mfds doot™ U=T fRHTeRI qieRvl gad fdar |l
DR, HERAT—IHIST—STARIITS AT 5: 40—43.

orHf, TR, 41, ¥El, . 3. Td SRa, SLdL 2012, AR el
A Af¥H IWEH U B B SUART goIa Ay

9: 55—56.

FAR, 3R, S, S, T, 3R, Td A1g, 91.04. 2012, Y44
U4 Ud UHd IURT WS UG ]l AT Taold HAl D
T, JFTIYS 9: 61—63.

ST, R TS T4 P, 2012, 99 WR BT RN SN, U
SATEHAT g | oM 3T R, M-
qRATSTHT FRITerd (AR BN AFAIT TRYS) RS
B (3. U.) UST 1. 59—62.

Ao, WA, Fgdal, ALgE, R, U, vd 91g, U 2012, WS
UG gHRAT HI HROT UL, Ao Wll— U
9: 25—26.

Ao, THAN, Tgddl, U, 91g, U Ud |, TE.S.
2012. @S dl &1 Y AN H AR, WAl— war

65: 34—36.

Arom, TR AL, Fgdal, AlUE, YT, IR, UH. U4 418, U. 2012,
IfeF e AW IAET H G URqRe BT ANTE.
HfAYST 9: 23—24.

I HAR, B S, I Faa, e #iom vd vl
8. 2012. Wi # FRFd @7 R FM TiE™ &t
Hgcd, Ay 9: 46.
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Tgadl, 3R, WY, ¥MT, T, 1. vd T, TR, 41 2012, e
TRMATE TG IR Y el TIRAT BT IEATY 0T
JAAYST 9: 27—28.

HI0TT, SI&HOT M, wUE=< U4 [T, TSid . 2013, AT °R_T
Td AIS H¥cll H SRRy Ufh 3TuTd Ud e |rdi
BT IRT IcTed T4 e o oR gwra. srfa—fasm=
90T 93BT 1: 36—41.

Pamphlets
SI% BAR, BT S, MO I U4 TH.UH.S. Thdl.
2013. W1 H P T |

SI" AR, ST S, Iold [l Td TH.UH.®. qhdl.
2013. U1 H B TR & ol I JHwhRoT |

I8 AR, ST S, Iold AT Td TH.UH.B. Thdl.
2013. Wi ¥ 7 A |

ﬁ%? 75 9T 2013, TRITTE fawT Uq g |

I T AT, B, TAGR ATg d IR TATE agdal,
2013, IRSAT—Yh &3l & o7 Taps a77ael a7 e |
wUEE, G % I, TR AIE d IR TEIE Agdal,

SITEIRT JATS o=l 2013, 0T T &R 7 R &
UM |
SiI. MR, TEH, 3MeiY AIve, TH.Ud. 157 U9 val.ya.ud.

U9, 2013, ATTYRT S — ITSRAT P Y STerarg H
SATSTIeRT BT Je=T Al

TR, HIOT, Ta8d 3, R, JoR, 7R, I U TH.TH.
®. AHAT 2013. WS UTAD! Ud fHar=l BI Har H FI=
CIRCRINIECIE

AL woieR gd . Rig, 2013. UY TR T

ST, TR, 2013, WS WY HTS g RATS BT fdavor,
T, Ug Hiom, THIL 2013, BT H OUYEH @
HROT—TTYOT.
FHH, TH.Y. Ud Hiom, T, 2013, ol 3MER afeedt
RaaTm & T,

9Te, JRUH,, A1g, T, HYH, TA.U. A, TA.S., Tgdal,
3T, Ua Hiom, THAT. 2013, 31fdd e 7Y IATEH 7
HAAT DI FHUT STER IfccahT Raer & o,

TV talk/radio talk

T H B AN BT Uee, 10.04.2012 3ife fear IS, SR

TH @ HIH H AS UG IHRAT BT AROT YIYOT, 28.04.2012.
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TRT IATEH U&e, 02.11.2012. 3ifal sfeam eal SagR.
TS—qHRAT H UV Yge HTAHH. 06.12.2012. 3ifet

Awards and Recognition

Awarded membership to Dr S.M.K. Naqvi by National
Academy of sciences India (NASI)in 2012.

TSTHTHT YREBIR
TR I[STHTNT BT FART (@ HrATerd), SR
ERT B 4S UG S AT R, SAIHTTIR Bl
Y 2011—2012 & foTg o491 # Faiferd o @ forg
F T H RGBT AT g8 AR GANd
BT T ARTIETHR (TG 9 §h.), o™ §RT
oAl 31.08.2012 BT TR ISTHNT Hraaa+ AfHfa
(T BRT), SR B 6341 3G AND d6P D
SR IR Hed FHRIE H Y& AETel@dR (oIl
UG &) IO Ud 31ee] IRIBN & gIRT gare fhar
AT | AR Bl AR A g REDR A B e
. THTHD. Ahdl UG WERd Qe (o)
1 FRIT AT T[T A Ured o |

Best Research Article award to A.S.M. Raja, D.B. Shakyawar,
P.K. Pareek and S.A. Wani for paper Production and
performance of pure cashmere shawl fabric using
machine spun yarn by nylon dissolution process by
published in Indian Journal of Small Ruminants.

Best Poster Presentation Award to Ashish Chopra, G.R.
Gowane, Ved Prakash, S.S. Misra and LLL Prince for
Evaluation of different selection indices for Malpura
sheep of semi arid area of Rajasthan in XII Annual
Conference of Indian Society of Animal Genetics and
Breeding and National Symposium on Improvement of
Livestock Productivity Through Conventional Breeding
and Emerging Technologies in Changing Global
Scenario- Challenges, Prospects and Retrospects,
College of Veterinary Science, Sri Venkateswara
University, Hyderabad.
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Best Poster Award to R.S. Bhatt, A.R. Agrawal and A. Sahoo for
Effect of oil in unprotected /protected form on in vitro rumen
fermentation attributes in National Seminar on Future
Challenges and Opportunities to Improve Health and
Production of Small Ruminants at CIRG, Makhdoom.

Training attended

Vinod Kadam attended Summer school on Processing, Value
Addition and Waste Utilization Technologies for Jute and
Other Allied Fibres NIRJAFT, Kolkata, 26 Jun -16 July,
2012.

Training programme/workshop organized
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S.R. Sharma attended Training Programme on Advanced
Techno Management Programme for F and G Level
Scientists, ASCI, Hyderabad, 17 Sep-19 Oct, 2012.

S.S. Misra attended Winter School on Advanced Molecular
Techniques in Gene Regulation and Functional
Genomics NDRI, Karnal, 3-23 Dec, 2012.

Roop Chand and L.R. Meena attended NAIP National
Training on Project Formulation, Risk Assessment,
Scientific Report Writing and Presentation IARI, New
Delhi, 11-15 Dec, 2012.

Title

Angora rabbit rearing and sheep husbandry

Orientation programme for scientists

Sheep and goat rearing
Sheep and goat rearing
Sheep, rabbit and goat Rearing

Chemistry of protein fibre and effect of
chemical treatment on human hair cuticle

Sheep and goat rearing
Sheep and goat rearing
Off campus training on “Knowledge skill
update and strategy for improvement in

work efficiency
Sheep and goat rearing
Rabbit rearing

Angora rabbit management and production

Possibilities of Australian Merino wool from
indigenous wool in woollen Khadi products

Training programme under VTC and NPEME

PCR based Fec B genotyping in sheep

Participants Agency Period
14 Farmers of Kangra NTRS, 15-18 Apr, 2012
Garsa
2 Scientists from WRA, Thane CSWRI, 3 Jul - 2 Aug, 2012
Avikanagar
36 Farmers of Udaipur 6-10 Aug, 2012
33 Farmers of Udaipur 21-25 Aug, 2012
35 Farmers of Udaipur 27-31 Aug, 2012
2 13-15 Sep, 2012
35 Farmers of Dungarpur 8-12 Jan, 2013
21 Farmers of Jodhpur 15-19 Jan, 2013
20 Administrative staff NAARM, 17-21 Jan, 2013
of CSWRI Hyderabad
32 Farmers of Jhunjhunu CSWRI, 16-20 Feb, 2013
21 Farmers of Krishak Avikanagar 20-21 Feb, 2013
Vikas Sansthan, Ajmer
Farmer of Sikkim NTRS, 22-27 Feb, 2013
Garsa
CSWRI, 25 Mar, 2013
Avikanagar
Farmers of Banswara and
Dungarpur

4 Vet. Officers of J & K
Sheep Husbandry Dept.
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M #
off-Campus Training Programme on

i o |
Knowledge-Skill Update and Strategles for W r.n m. \_’Vork f;ﬁﬁ:'.zf‘ry i
Staff of Central Sheep and h Institute 2t Avikanags

- Central Sheep and Wool Research Institute, Avikanagar
Short term training programme for Veterinary Officers
on

PCR-based FecB Genotyping in Sheep
(28-03-2013 to 03-04-2013) =

Animal Biotechnology Section “
y Husbandry, Kask t.of J & Ki

Annual Report 2012-13

Trainings at CSWRI for veterinary / extension officers, farmers, artisans including womens
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Central Sheep and Wool RéSéarch Institute, Avikanagar
organizes » .
Van Mahotsava and Kisan Gosthi
on the occasion of

Farm Innovators Day
on
25 August 2012

Division of Transfer ofwggy and Social Scienceg

Grassland 27" S S5 jronomy Section

T e

o m..ﬂ :
Celebration of Farm Innovators Day at CSWRI, Awkanagar

‘ ‘r"‘]u f‘ﬁl-i ﬁ.’:m
NATIONAL SCIENCE DAY

Celebration of National Science Day at CSWRI, Avikanagar
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VISIt of parhamentary committee on ranhasha One day seminar on Angora Wool Production and
at NTRS, Garsa its utilization in Handloom Sector, Kullu

"Iﬁ?ﬁﬁl Ellnﬁiﬁﬂl P-u
99.10.2012 ﬁug.fl.zuu 4
Bln i3 vd e TG

afsAR (Ta-AaYR) WA
1

Azolla farming at CSWRI
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Introduction of Dumba sheep at CSWRI, Avikanagar
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Bchupias Nk, UL ore, Dot o Tt Tk
ORIENTATION OF FIBERS

ORIENTATION OF FIBERS

Visits of dignitories and experts at CSWRI, Avikanagar
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Dr S.M.K. Naqvi

Director

Animal Genetics and Breeding Division

Dr L.L.L. Prince

Dr S.S. Misra

Dr G.R. Gowane

Dr Ved Prakash

Dr Ashish Chopra

Dr Chandan Paswan
Mr Nemi Chand Gupta
Mr A.K. Prasad

Animal Nutrition Division

Dr A. Sahoo

Dr S.A. Karim

Dr A K. Shinde

Dr S.K. Sankhyan
Dr R. S. Bhatt

Dr O.H. Chaturvedi
M.C. Meena

Sr. Scientist & I/C

Sr. Scientist

Scientist

Scientist (On study leave)
Scientist

Scientist (On study leave)
Technical Officer (T-5)
Technical Officer (T-5)

Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Technical Officer (T-6)

Physiology and Biochemistry Division

Dr Davendra Kumar

Dr Rajni Kumar Paul

Dr Vijay Kumar Saxena

Dr Kalyan De

Mr Ranjit Singh

Mr N.L. Gautam

Mr Kailash Chand Sharma

Animal Health Division

Dr Dhirendra Singh
Dr F.A. Khan

Dr S.K. Dixit

Dr C.P. Swarnkar
Dr Jyoti Kumar

Dr Fateh Singh

Dr S.L. Sisodia

Mr Gulab Chand

Sr. Scientist and 1/C
Scientist (On study leave)
Scientist

Scientist

Technical Officer (T-6)
Technical Officer (T-5)
Technical Officer (T-5)

Principal Scientist & I/C
Principal Scientist

Senior Scientist

Scientist (SG)

Scientist

Scientist (On study leave)
Veterinary Officer (T-7/8)
Technical Officer (T-5)

Annual Report 2012-13

Personnel
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Textile Manufacturing and Textile Chemistry Division

Dr D.B. Shakyawar Principal Scientist and I/C

Er Ajay Kumar Scientist
Dr A.S.M. Raja Scientist
Er. V.V. Kadam Scientist

Mr Nehru Lal Meena Technical Officer (T-5)

Transfer of Technology and Social Science Division

Dr Rajiv Gulyani Principal Scientist & I/C
Dr L.R. Meena Senior Scientist

Dr Debabrata Sethi Scientist

Dr Raj Kumar Scientist

Dr L.R. Gujjar Scientist

Mr Babu Lal Sharma
Mr Ratan Lal Bairwa
Mr Allahnoor Khan
Mr R.K. Meena

Mr. D.K. Yadav

Technical Officer (T-9)
Technical Officer (T-6)
Technical Officer (T-5)
Technical Officer (T-5)
Technical Officer (T-5)

Meat Science and Pelt Technology Section

Dr A. K. Shinde
Dr Y.P. Gadekar
Mr M. Nasimuddin

Principal Scientist & I/C
Scientist
Technical Officer (T-5)

Grassland and Forage Agronomy Section

Dr S.C. Sharma Senior Scientist & I/C

Mr Roop Chand Scientist
Mr R.P. Chaturvedi Technical Officer (T-5)
Mr J.P. Bairwa Technical Officer (T-5)

Animal Biotechnology Section

Dr R.S. Rana

Dr Satish Kumar

Dr Rajeev Kumar

Mr Amar Singh Meena
Dr Basanti Jyotsana

Senior Scientist & I/C
Senior Scientist

Scientist

Scientist

Scientist (On study leave)

Fibre Physics Section

Dr D.B. Shakyawar
Dr A.K. Surya

Principal Scientist & I/C
Technical Officer (T-6)
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Prioritization, Monitoring and Evaluation

Dr A K. Shinde
Dr C.P. Swarnkar
Dr Y.P. Gadekar
Mr J.P. Meena

Principal Scientist & I/C
Scientist (SG)

Scientist

Technical Officer (T-5)

Livestock Farm Section

Dr A.K. Shinde

Dr Om Prakash Koli

Mr Nanag Ram

Mr Om Prakash Chaudhary
Mr Ram Rai Meena

Mr J.K. Sharma

Mr S.L. Ahari

Principal Scientist & I/C
Technical Officer (T-9)
Technical Officer (T-5)
Technical Officer (T-5)
Technical Officer (T-5)
Technical officer (T-5)
Technical Officer (T-5)

Farm Section

Mr Shyam Singh
Dr R.B. Sharma
Mr M.R. Meena
Mr L.R. Bairwa

Farm Supdt (T-9) & I/C
Technical Officer (T-5)
Technical Officer (T-5)
Technical Officer (T-5)
Network Programme on Sheep Improvement Cell
DrL.L.L. Prince Senior Scientist
Mega Seed Project Cell
Dr S.S. Misra Senior Scientist

Agricultural Knowledge Management Unit

Er C.V.K.N. Rao Instrument Engineer & I/C
Mr M.L. Jangid Technical Officer (T-6)
Mr M.R. Solanki Technical Officer (T-5)

Administration

Mr K.L.Meena Chief Administrative Officer

Mr Lalu Ram Koli Assist. Administrative Officer
Mr R.A. Sahoo Assist. Administrative Officer
Mr K.L. Koli Assist. Administrative Officer
Mr J L Meena Assist. Administrative Officer
Mr Nooruddin Assist. Administrative Officer
Mr K.B. Bairwa Assist. Administrative Officer

Audit and Account

Mr S.C. Sharma
Mr C.L. Meena
Mr S.N. Maheshwari

FAO
Assistant FAO
Assist. Administrative Officer
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Estate Section

Er C.R. Gadhwal
Er K.K. Prasad

Technical Officer (T-6) & I/C
Technical Officer (T-5)

Instrument and Electrical Unit

Er C.V.K.N. Rao
Mr Anoop Verma
Mr D.K. Shivnani

Instrument Engineer & I/C
Technical Officer (T-5)
Technical Officer (T-5)

Workshop and Vehicle Section

Er C.R. Gadhwal
Mr Vijay Pal Singh

Technical Officer (T-6) & I/C
Technical Officer (T-5)

Security Section
Mr Rukmesh Jakhar Security Officer
Human Dispensary
Dr A. Sahoo Principal Scientist & I/C
Horticulture Section
Mr Sita Ram Meena Technical Officer (T-6) & I/C
Library Section

Dr S.K. Sankhyan Principal Scientist & I/C

Mr R.A. Verma Technical Officer (T-6)
Ms Roshni Sankhyan Technical Officer (T-5)
Mr S.A.Q. Nagvi Technical Officer (T-5)

Human Resource Development Section

Dr Dhirendra Singh Principal Scientist & I/C

Dr A.S.M. Raja Scientist
Hindi Cell
Mr M.L. Gupta Asst Director (OL) & I/C

Right to Information Cell
Mr M.L. Gupta Public Information Officer
Institute Technology Management Unit

Dr F.A. Khan Principal Scientist & I/C
Public Relation Cell

Dr S.C. Sharma
Dr D. Sethi
Mr M.L. Gupta

Senior Scientist & I/C
Scientist
Assistant Director (OL)
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RFD Cell

Dr A.K. Shinde
Dr Y.P. Gadekar

Principal Scientist & I/C
Scientist

Arid Region Campus, Bikaner

Dr R.K. Sawal Principal Scientist & I/C
Dr H.K. Narula Principal Scientist
Dr Mohd Ayub Technical Officer (T-9)

Dr P.R. Sharma
Mr Vimal Malhotra

(T-
Technical Officer (T-9)
Technical Officer (T-7/8)

(

(T-

(T-

Mr S.C. Gupta Technical Officer (T-5)
Mr S.R. Chaudhary Technical Officer (T-5)
Mr Shankar Lal Technical Officer (T-5)

Northern Temperate Research Station, Garsa

Dr J.B. Phogat Head

Dr S.R. Sharma Senior Scientist

Dr Sidhartha Saha Scientist

Mr Kishore Singh Technical Officer (T-6)
Mr Manoj Kumar Sharma Technical Officer (T-6)
Mr Paine Ram Technical Officer (T-5)
Mr T.N. Sharma Technical Officer (T-5)

Southern Regional Research Centre, Mannavanur

Dr A.S.Rajendiran

Dr S. Rajapandi

Mr M. Lorduraj

Mr K. Balasubramaniyam

Principal Scientist & I/C
Veterinary Officer (T-6)
Technical Officer (T-5)
Technical Officer (T-5)

Joined

Dr. R. S. Rana, Sr. Scientist

Dr. Kalyan De, Scientist

Dr. L.R. Gurjar, Scientist

Sh. Pillu Meena, T-2

Miss Ritesh, Assistant

Sh. Lala Ram Choudhary, Assistant
Sh. Ramesh Kumar, Assistant

Sh. Shashank Jain, Assistant

Sh. C.L. Meena, AF& AO

Sh. Pawan Sharma, Assistant

Sh. Harish Vats, Assistant

Sh. Avinash Kumar, Assistant

Sh. S.C. Sharma, F.A.O.

Sh. Mahendra Kumar Sharma, Assistant
Sh. Manish Badola, Assistant
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Retired

Dr. A.L. Arora, Principal Scientist
Dr. D.C. Gupta, Principal Scientist
Sh. PK. Jain, T-5

Sh. Abdul Rasheed, T-5

Sh. Raj Kamal Mala, T-4

Sh. B.L. Bairwa, T-5

Sh. R.K. Koli, T-5

Sh. G.P. Tiwari, A.A.O.

Sh. Gyarsi Lal, Sr. Clerk

Sh. A. Lakshmanan, LDC

Sh. Avinash Kumar, Assistant (Resigned)
Sh. Visan Lal Verma, SSS

Sh. Mahaveer Prasad Jain, SSS
Sh. Nand Singh, SSS

Sh. Sultan/ Bhure Khan, SSS

Sh. Rameshwar Prasad, SSS

Sh. Nand Lal Bheel, SSS

Sh. Babu Lal Dhanka, SSS

Sh. Ram Pal Khati, SSS

Sh. Budh Narain/Radha Kishan, SSS
Sh. Kasim Khan, SSS

Sh. C. Subhiya, SSS

Transferred

Dr. (Smt.) Rajni Kumari, Scientist

Dr. Nira Manik Soren, Scientist

Dr. Arun Kumar, Senior Scientist

Dr. V. Sejian, Scientist

Dr. Vinay Kumar, T-7/8

Dr. R.C. Jakhmola, Head, ARC, Bikaner

Dr. G.G. Sonawane, Scientist

Dr. B.N. Tripathi, Head, Animal Health Division
Dr. Vinodh Kumar O.R., Scientist

Sh. Arvind, F.A.O.

Obituary

Sh. T.C. Kachchawa, T-5
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ADF
ADG
Al
ARC
CASA
CGR
CL

CP
CSWRI
CWMP
DAS
DCP
DFY
DM
DMA
EADR
EAMR
EE
ELISA
ELW
EYCG
EYTG
FCR
FEC
FMD
FROGIN

GA
GA3
GFY
GIN

GM
GMM
GMM x P
HEYM
HS
ICAR
IFN-y
IMC

Abbrevations
Acid Detergent Fibre U
Average Daily Gain JD
Artificial Insemination L,
Arid Region Campus LF
Computer Aided Semen Analyzer MAP
Crop Growth Rate ME
Corpus Luteum MHC
Crude Protein MUFA
Central Sheep and Wool Research Institute MWMP
Conventional Worm Management Programme NGO
Days After Sowing NTRS
Digestible Crude Protein oM
Dry Fodder Yield ORF
Dry Matter PCR
Dry Matter Accumulation PCV
Equivalent Average Death Rate PMSG
Equivalent Average Morbidity Rate PPR
Ether Extract PUFA
Enzyme Linked Immunosorbent Assay PVA
Empty Live Weight R-line
Egg Yolk Citrate Glucose RAC
Egg Yolk Tris Glucose RBF
Feed Conversion Ratio RFLP
Faecal Egg Count RGR
Foot and Mouth Disease S-line
Forecasting for Rajasthan on Ovine SBF
Gastrointestinal Nematodosis sc
German Angora SFA
Garbolic Acid 3 SNP
Greasy Fleece Yield SPP
Gastrointestinal Nematodes SRL
Garole x Malpura SRRC
GM x Malpura THH
GMM x Patanwadi TOT
Herrold's Egg Yolk Medium TST
Heat Stress UFA
Indian Council of Agricultural Research uT
Interferon-gamma VTCC
Institute Management Committee WG
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International Unit

Johne's Disease

Fourth Stage Larvae

Large Follicle

Mycobacterium avium subsp paratuberculosis
Metabolizable Energy

Mean Haemoglobin Concentration
Monounsaturated Fatty Acids
Modified Worm Management Programme
Non Government Organization

North Temperate Regional Station
Organic Matter

Open Reading Frame

Polymerase Chain Reaction

Packed Cell Volume

Pregnant Mare Serum Gonadotrophin
Peste-des-Petits Ruminants
Polyunsaturated Fatty Acids

Poly Vinyl Alcohol

Resistance-line

Research Advisory Committee
Rumen By pass Fat

Restricted Fragment Length Polymorphism
Relative Growth Rate
Susceptible-line

Sheep Breeding Farm

Soviet Chinchilla

Saturated Fatty Acids

Single Nucleotide Polymorphism
Secreted Phosphoprotein

Stained Rumen Liquor

Southern Regional Research Centre
Trichohyaline

Transfer of Technology

Targeted Selective Treatment
Unsaturated Fatty Acids

Untypable

Vetrinary Type Culture Collection
White Giant



o rom visitor s diat#

Amodel for senior institutes, the way CSWRI has remodelled itself to remain relevant and modern, is highly appreciable. Experiences mixed with
innovations were what we get to see here. Congratulations and best wishes to all colleagues at the institute. S. Ayyappan

Secretary DARE and DG ICAR, New Delhi

ey

Visited the institute after a gap of almost 30 years. Lot of changes have taken place in these 30 years.The laboratories have improved and so the
output from these laboratories. The wool technology section is losing its shine reflecting the status of wool in agriculture output. Excellent work under

hardship condition. Kudos to the Director and all the staff. S. K. Bandyopadhyay
Member ASRB, New Delhi

[/\/]
NUZRNA

| have seen very significant improvement in construction, ambience and working since my last visit.Excellent, keep it up. S.C. Gupta
ADG (APB) ICAR, New Delhi

ﬂ/’
v,

| wish to this institute to have the right orientation in each time. Neckar Bohuslav
Technical University Liberec, Stuolenfska" 2, 46117 LIBEREC

A

The change in focus in the FecB introgression project and involvement of farmers is very gratifying to see. | am impressed by the infrastructure
and staff and this nodes well for the future. S. W. Walkden Brown
University of New England, Armidale, NSW 2350, Australia

I
K

Very informative and useful visit at CSWRI Avikanagar. Sincerely hope to start a useful collaboration with CSWRI.
Farhan Mohammed Kohari
Businessman, KOOFAN Co. Kuwait

m

It is good to see the start of a Malpura performance recording in farmer’s flocks and plan to disseminate the FecB gene into farmer’s flocks

through the 3 breed ‘A’ genotype Chanda Nimbkar
NARI, Phaltan, Maharashtra

)
hA WA

ST & goT W FEl B garTeneelt ¥ S ageue w8 YT 8| 98t @ yEerenen § A€ @ 9 A%

BT IR PR U4 YIB! Th ATHIT BT UEAN B BRI T SR YA AT | S B FHA A S s

TOTE O, Bl cRCEd @ AT SAE TR 6 A% SgEuE dvw S Rl oY vl & § gad W@

& IR YT & U UX YTEE B @I HIAS BT el &l AP Dol
eae, T fa smT, e, WA

In my view further research for sheep and wool would be very helpful for development of wool sector for which CWDB will provide all
possible support. K. L. Choudhary
Chairman CWDB Ministry of Textile GOI, Jodhpur

| it up!!
the farmers. Well done! Keep it up!! M. M. Anwer

Progress is evident on every sphere of activity and all aspects of scientific development are being taken care of with inclusive growth with
NAARM Rajendranagar, Hyderabad

Institute is doing great job in the area of social aspect and need of mankind and maintaining a good balance.There is a great need to adop
modern methods to produce different products to cater the future needs. S. M. Ishtiaque

Department of Textile Technology, IIT Delhi




i § 7 &2 BGH, B SR
<= Jﬁ ﬁb—aﬁh DI SIRAD2
/lgﬁgf.s'edrc/z w/)% a b uman fouch

CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE
(Indian Council of Agricultural Research)
AVIKANAGAR, RAJASTHAN - 304 501
Phone : 91-1437-225212, 220162 Fax : 91-1437-220163
Email : cswriavikanagar@yahoo.com
Web : http :// www.cswri.res.in
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