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IREEICE
DI WS U4 & ATHLU I
JfddT TR

ATkh e

ST WA @1 I 2013—14 1 T YT SiT 5 TR & I 99 1962 & 18 DR U4 fIwqR &7 99 38T 7, B
YR < §U T4 B IET 2 | 3Tgddl aIdTaRoT SUEl BRIBR SH Ud fAdr Ifafafei # ool o & folg JanTimetiaii
Td 31 URRT EREAIRI BT AABROT d HIGADBRT fhar 17 | 4 ST H g 2 M WReI & A1 A7 U4 9,
IS SUAMIAT Gd THR B AL BT SHETT UTAHEBTA Bl Ul BRISHHA! & ST g% [T T | Th=are AgHrian
Td fHaT Yo BRIGH & WU H WS IcUeT H R Ud TSI B GR&T & (oY qRed] Uaauiy AT & gReT H fham
AeTedR AT & sreger Sf. We Rig vd IRl &l § I Td w9 | AR SRl & | 6 yay afafa, alks sftreRat
BT A, 3L AL, TMUHAL g 371%.3RAL. BT FHY WR Td AT w9 A AT 9! -1 FReI &l F9Y9 w9 ¥ [Jbr
&R H A1F g fhar 7 |

AT H AFAU & &F H A9 USel o A S<aTed 4 gy 8g g1 Ud 98Ul WS, WRAEN Bl U §Réb & w9 H
3Tl 1 RIS, TR & T & IR TSI BT AE B Raerrg, gat / e 7991 31 B ¢ e, fige sce
B dlel ART U ARATE! D1 RAfed B, T § Rd S U4 bl & vas 4 2id 4 A ofZm 74fer, fff &) Sdxar
Td STt R H i v Y%, [harl & A1 $ yeed i, 26w deicd & f[awg I IRy Xa, T &
PUSt H fAcetrae BT MR, MemRd dd-iid | Ugd BRAT, HOR Hi BT Brenl (Cucumis trigonus Roxb) & TTSeX A
HATIH BRAT, WA o gTel I T Sere, fhwarT Tl & giieedion | gy WSl Bl ersl 3 iU B_e a7f U9 € |

I gRT fABRIT Tdb-d! & TATRT B Ud AT BT SUART B & oy 39 99 [hdA™ A e, RauR® d6@,
fasm faas, vy fagqd afe &1 RIS BT T | Tl Pl TaTiRe B d Ia! fagfic 8q bR § U IR
AT 93 BT AT AT A7 | WS Td TR Ul & A~ qgeell Td Scural & Jod Haes 8g Rel 22 U
HTRIHH AT U TV | AT B AR ASTDI §RT IRIE I TANTRITARN H ST 71 yre foham 13 | G+ giRT
AT 3Telkd, ITHU ARIY, AT ATelkd, YD / Jelled / AN Ud b U el / Tiheied, U Td il
IIehH TR b Y | R GIRT STTAET, 16T Uef IR & &3 § RAJUVAS Ud MAFSU ¥ UH.311.3, faes R fobar w7 |
TR P19 AIge DI LA PR MG BT U GEERT BT TS fhar 11 R T UG SRS Fe=1 B eare
3T garm | facen & e denfHet vd @fadall gRT HR &1 9T fasar T derr et & et faaR—fawet faa |

<. 9. 31U, A Ao, BN SIEer vd Rier fa|RT qein Aeiiveere, YR BN SgEU ukye, 87 eRfdE B,
JrfaRed aferd, BN sriem gd Rier fawmT dor |fd, AR BN [ gRyg Ud Ul &.H.Uel. UIdd, U Hel-agrd
(g faerm), IR B e uRye | Ui Arfesi= Ud Yicdrsd Sil fd derme &1 yanrenensii vd i e &
IHIBROT B LIS ART DI UTK DR 8g UIANSd PR B oY 8H I TR & | HRAT BI GIH U H FSTI va
HES UG B & fory Sf. TR.UA. e, Herid Aeii+esd (T3] SUEA U4 Uoi-H), YRA §Y Hu™ yRyg ud &
GraTeR, SU AfeE, (73 fIs), IR Y srgde uRye & forg dasidl Uehe Bl g |

<1 U, R, g9, digas, Sf Wl WoieR, d=fe =g+ aofl v €f. ars.dl. TeaR, d9e §RT 98900 ol &
Heheld, AEID o, g ST Td FHI A7 3 YhTe H1 ARTEA1T 2 | ISl A 2= |11 H 3rgare & forg H aafaard
w9 ¥ 2 UH. Uel. W1, HelId MR (JISTHT), 81 2reTid oiF, Herdd Gd &1 SL.Ul. |0, Ga-1d! SfHeR] & AeTddl 8

T 31 fee] Hion &7 ST=d! Ud fafi=T 3raviRi IR BTATfas o & Ty SR @rad v € |

(Ta.wHD. THd))
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Director
Central Sheep and Wool Research Institute
Avikanagar 304 501 Rajasthan

PREFACE

It is my proud privilege to present the Annual Report of Institute for the year 2013 -14 — the year of renovation and expansion after
establishment of Institute in 1962. Laboratories and other peripheral structures are renovated and face lifted to provide friendly
environment for accelerated growth in research and development activities. Research priority of institute is streamlined under five
programmes to enhance sheep productivity in terms of mutton and wool with better health, product utilization and extension. Farmer’s
friendly technologies disseminated with the beginning of 12" plan in form of Farmer Participatory and Farmer First Programme to improve
sheep production and livelihood security. | appreciate the Chairman Dr Khub Singh and Members of RAC for their guidance and direction
to achieve heights in research achievements of Institute. Regular and timely meeting of IMC, SOC, IBC, PMC and IRC also paved way for
overall growth of Institute.

Some of new initiative taken in the institute in research are: Dumba and prolific sheep for enhancing mutton production, Azolla feeding as
protein supplements in rabbit, cactus feeding in sheep during scarcity, artificial milk for feeding of twins/triplets, identification of feed and
fodder for reducing methane emission, accelerated lambing in farm and Al with chilled semen in farmers flocks, geo-textile for increasing
soil fertility and water conservation, worm management programme with farmers, disease resistance flock against Heamonchus
contortus, PCR based technique for identification of adulteration in pashmina fabrics, Kachari (Cucumis trigomous Roxb) powder for
tenderization of tough meat, rabbit fur products, establishing prolific sheep in field and farmers participatory approach.

During the year, Farmer’s meet, Stakeholder meeting, Science day, Foundation day etc. were organised to demonstrate the technologies
developed and literature were made available to them. An interactive meeting with woollen industries at Bikaner was organised to
disseminate technologies. Atotal of 22 training programmes on different aspects of sheep and rabbit rearing and value addition of products
were organized. Four scientists from Institute undergone advance training in International laboratories. Research papers, research
abstracts, invited papers, books / bulletins / manuals and popular articles /pamphlets, patent and gene sequences published from institute.
Institute has developed MoU with RAJUVAS and MAFSU in areas of research, teaching and extension. Website of institute updated and
regularly uploaded with news, which has attracted the attention of National and International organisations. Several scientific and other
persons from abroad visited the institute and interacted with the scientists.

The guidance and encouragement received from Dr. S. Ayyappan, Hon’ble Secretary, DARE and Director General, ICAR, Shri Arvind
Kaushal, Additional Secretary, DARE and Secretary, ICAR and Prof. K.M.L. Pathak, Deputy Director General (AS), ICAR has motivated us
to achieve the ever pining demand of renovation of infrastructure and laboratories of the institute and we owe them our gratitude. The help
and support from Dr. R.S. Gandhi, ADG (AP&B) and Shri Pitamber, DS, ICAR are gratefully acknowledged in facilitation of the Institute
progress.

The compilation of valued information by Dr A.K. Shinde, In-charge PME, Dr C.P. Swarnkar Scientist SG and Dr Y.P. Gadekar, Scientist
with precise writing, proof reading and publishing well in time is commendable and creditable. | acknowledged the contribution of Mr M.L.
Gupta, Assistant Director (OL) for translating English text in Hindi language, Mr. Shashank Jain, Assistant and Mr. J.P. Meena, Technical
Officer for assistance and Mr Peelu Meena for taking snaps of visitors and other events.

(S.M.K. Naqvi)



ANNUAL REPORT 2013-14

CONTENTS

AR 1
I IR 8

i .
1. Il g5 JUSIT §RT WS A IcTed H gfg Td TI9 gRT 3MJdfIe gurR 12
2 1 IR =g HSi § guR 22
3. T T G IARI & Hod HIed zg ddbArdl § guR vd [Jard 25
4. AT AR, @R Q@I Ud 0T 8™ Suaso 30
5. fAmRIa dd-dl &1 ATIHIOT I TG TR 35
a1 fad 9ifva oo 38
Executive Summary 49
About the institute 55
Research
1. Enhancing mutton production by increasing prolificacy and genetic improvement through selection 58
2. Improvement of sheep for wool production 67
3. Development and improvement of technology for value addition in sheep and rabbit products 70
4, Disease surveillance, health care and disease diagnostic tools 74
5. Validation, refinement and dissemination of developed technologies 78
Externally funded projects 81
Publications, awards and trainings 91
Events and activities 100
Faculty and staff 109
List of abbreviations 112

Distinguished visitors 114



ANNUAL REPORT 2013-14

RESEARCH ADVISORY COMMITTEE

Dr Khub Singh, Chairman
Former Director, NIANP
T- 23, Ground Floor
Eldeo Residency, Green Sector — Pl
Greater Noida — 201 306 UP

Dr RS Gandhi, Member
ADG (AP&B)

ICAR, Krishi Bhawan
New Delhi - 110 014

Dr SC Dubey, Member

Former Joint Director

High Security Animal Disease Laboratory
Anand Nagar

Bhopal - 462 021 MP

Dr SMK Naqvi, Members
Director

CSWRI

Avikanagar - 304 501 Rajasthan

g

s
- =

>

— ’
g?;, ‘.

Dr KT Sampath, Member
Former Director (NIANP)

No. VI/1, NIANP Quarters
NIANP Campus, Adugodi
Bangalore - 560 030 Karnataka

Prof. SBS Yadav, Member

Head, Animal Genetics and Breeding
College of Veterinary and Animal Science
RAJUVAS

Bikaner - 334 001 Rajasthan

Dr AK Shinde, Member Secretary
Incharge, PME

CSWRI

Avikanagar - 304 501 Rajasthan

INSTITUTE MANAGEMENT COMMITTEE

Director, Chairman
Central Sheep and Wool Research Institute
Avikanagar - 304 501 Rajasthan

Director, Member
Sheep and Wool Department
Srinagar - 190 008 J&K

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

Dr SC Mehta, Member
Principal Scientist (AG&B)
NRC Camel

Bikaner - 334 001 Rajasthan

Finance and Account Officer, Member
Indian Agricultural Statistical Research Institute
New Delhi - 110 012

Assistant Director General (AP&B), Member
Indian Council of Agricultural Research
Krishi Bhawan, New Delhi - 110 114

Director, Member
Department of Animal Husbandry
Jaipur - 302 015 Rajasthan

Dr D Singh, Member
Head, Division of Animal Health
CSWRI, Avikanagar - 304 501 Rajasthan

Dr Rajendra Goyal, Member
Principal Scientist (Vet. Parasitol.)
NRC Equines

Sirsa Road, Hisar — 125 001 Haryana

Chief Administrative Officer,
Member Secretary
CSWRI, Avikanagar - 304 501 Rajasthan



ANNUAL REPORT 2013-14

ORGANOGRAM

CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE
(Indian Council of Agriculture Reasarch)

Institute Management Committee

Res?arch RCITEE Comm_ittee DIRECTOR Grievances Committee
[ (REEERTE G 20 Institute Joint Staff Council

Regional Campus

ARC, Bikaner <
Head (Rajasthan)

CSWRI Avikanagar Scientific
(Rajasthan) Technical

Administrative

Supporting

NTRS, Garsa <
(Himachal Pradesh)

e
SRRC, Mannavanur

(Tamil Nadu)

\4 WV

Administrative

Division Sections Sections / Cells Sections / Cells

l

A4 PME
AKMU
Animal Genetics & Breeding HRD
Animal Health Workshop & Vehicles

AnimaliNutritien Instrument & Electrical \
Animal Physiology & Biochemistry .
Textile Manufacturing & Textile Chemistry Human Dispensary
TOT & Social Science Horticulture Establishment
Farm Cash & Bill
Purchases & Store
Audit & Accounts
v Estate
Security

Meat Science & Pelt Technology Eir‘i"ftgr'ﬁ Cell
indi Ce

Animal Biotechnology ITM Unit
Grassland & Forage Agronomy RTI Cell




ANNUAL REPORT 2013-14




ANNUAL REPORT 2013-14

9T

DT WS d H IHT HLTH, AABTR AR By
T URYE (ICAR), 718 faeel & uy] faem |l 4
Teh AT B | ALRITH I RATUAT a9 1962 H WS Ud TR
IUTEH, TR T IATE SUINT H FfEd AR HeAqad
Ud FagIR® AT BRI & D TS | HA FHI—THY
TR 3IJHET FeATedhR AT (RAC) Td I Yawel HiHe
(MC) @1 Jod oIEY™ HRIHH, WG Td A
Tffaferat &7 Tl B B AT @ 2 | R + 88
JSIH, 140 TH-11D1, 83 UMRAIDG Td 151 HUAMCT IH
D US W © | WA & AFAL Ud ST A 2g
gy 2013—14 B QIR IS A& H 470.00 TR BT UG IR
TS AE H 3247.93 ARG BUY Wdd Y Y | R gRT
BT ITTE, Th-ie], STifad qeil, 7 STe (S, A Ua
<®), UiRTEToT U uRTHRl HaTl UG R 179.14 TR BUY Bl
RIS 3AfSTa faam I |

Y & SR G9! A&7 H TIHNH & BRI IR™ B
fhe | aRER @& O de@l R RIS & BRI fHar
AT | GALULEY, YRl dH GRIdbierd Foei, FdbkiR
BEEE, JAffecIRA, 13 w@eed, il 78 snfa &1
ITBROT oI PRl fHar 1| YR T S
SFANT @ Y Ha= g1 Y | R b Iedral bl Ueb &

TR INIRS WR HHLT: 23.39 Ud 32.35 fHT. U fohar 1 |
AT O AT 1.26 TAT WS Bl IATGT &HAT 17.92
YT, U BT 715 | ATATYRT A b [dehT_T BRIH o Tl
BTH Ud Y& Bl TSl & IS BT 6 TG 12 T8 R IARIRD IR
PHHYT: 23.11 TG 31.01 fHUT. U 21.19 TG 27.09 fHIT. Urm
T | el U4 A Y91 & forg sfiamerdl &f IR fafa |
yIeT I Qd A1 SMTafRra] UHH BT qwid gy faeryor
o T | yger =g Ud Aiged JMaRiel & " B
IR B Fbd AT 2 |

Y goT 9 Jd g 31¥d Hecaqul BlF & PHIROT a8 PHRe
TR 3MfIF o UT BIAT & Helawd 3T 7 IcTed
BT 2| 794l H gfg e & forw gafifia gg @1 g3
R wxe Sifar T | e faad a1 oy R uRuRe
Racems—fems usfa & 79 1 &1 TRIRS R 15 fur. aran
T STafeh e ufoRenyes Raatrg w91 # 17 foa. 9 <ifda
YRING 4R URIT AT | ¥ G & U B de H 31
DI IR AfAEVST UIEH BT Reb RIel’s B F Iab!
gl d PR gl e UEEIcHd Reb  Rgars
(Saccharomyces cerevisiae) @1 gf Ud ATER &HAT UR
PIS YATT T8I UIAT TAT| Vel P TS TSl H BRI
DA I SHDI TRIRG (A=l Yd oty fagryareif &

I WR f45d B &g G §R W G5bl B 1 WUl
DI g | Wi F A §RT S Hou GIaeT BT For (haT
AT | AR DI 99 A1ge BT 3R B afid wg |
THTERT Bl 310clls fhar o 8T & SO &8 IS Uq
STCRTSERT TSI BT &1 STH YT 53 2 |

HI gRT A9 TG 8 715 95Ul W$ f[admRad &1 75 |
TSI H&AT ¥ q8US 4 BT UG B B (ol T 200
qTeaTS! 9§ YoRTd # S91d Hol a3 &3 Bl T8 | 7S,
93 4 @RI B Iedra o H IR B 8g Il
goT, RacTs—fUels vd waey yeer ug il fadR &1
TS | Bl 693 WS 2503 WRINYT U4 158 IHRAT BT U&rd
Ui =g, A= goIf=aal & o= 7T |

A BT gl g8 ANT DI QT B & o7 fagust wei §
B 1 ST STelT 1T dTfd U A ¥ 3ffdds aver # w9+
U7 81 9@ | 98Ul (GMMxP) S &T 6 T4 12 AIE Bl 31T

R <@ 13T | I fea™d UR e bl TS AT Bl Jel1 7 90
oAl R a9 &1 T8 Wi H C,,, T 30l H T WR BT
59 @l AT | (e QA1 R 9y ) T8 Al A Agw i
I god I WEfP SIIIHT 3T Hed o | W—3 I
AT UG 5D TATIRY BT HIAT T off, W—6 T Il
Ud sHG TIATIRY B q137 ggal o T W—9 T Il
UG g9 FATIAA B SHad! § AT 0 fasd IR a3 TS
¥ ® o # 90 oAl R A uig E | FafdwRia
guS Wl B yonfadl # UNe q@l & SIiuse U4
SNMITIEHATS BT Hed b fHaT 7T 1R 9rm fs DM, DCP
Td ME IS dI JAMYfT STBTIAR ST 619 d Iucted
TRITE W oRTg S AI—A Yo Ufcrerd i fHsmor &
R Rgellg PR A Bl © | 31 vd we TofeRer § ol
g g=p e FF & forg 400 um NIfad fsor &
Racg—fUelrs Wy urg 7 Safd DCP &1 AT |8 B4
off ST 3MER H UISH &I AET 98 &l 3Maegddl o
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Safs o guemaRem W o600 UL NIfdd B Reb
Rees—fUems | g Ired Ud TRIR® ¥R H gRHAT0S
JUR TTE < 1T |

Yoy ¥CH BIRIGT UG Sifdds BITRIBT TG IR0
Tl I IgUST Wl & IedTa Ud U & ol a8 Bl g9
TSI | YT oocytes B 41 HAE®H He B I & AT &I &7
fargt ganT fohg TV U aree aRYGdar U B T | B
TS ¥ U 3T GrRIATE T & YTl PR+l 8 iR
HHNTA g DT YT AT | 39 99 Yo FrH fead 4
923 Td 1076 =T & 317G HHLT: Y= FHNTH Td ST YT
frar ar| <1 99 § I A 9 B @ afdd oA &
IR FHY 667 UfRrd Al 7 UFH S YR AT
Repmrge R (rinkamide resin) TR UCTgE & A3y I
TIod &l dTell [Paue Uelss Wit &) T8 =T
THT9T g T foh RP-HPLC ¥ 21 f9Ie & 9RVI /I H Udbel
ReR 3 80 Ufcrerd W a1f¥ie ¢ gU Icure Aeh1iyd gu | 7
[T 3T ¥ UdT FeAdT & b 15 fAFe & goraR geenq
U IS 8 ¥ 10 AT 9¢ 8¢ LH WR Ia~ Bl
off | Aigdsh # 78I 31 dTell Wl &I #Ag § oM & fory
Dopamine UfcTaell &1 &THdT &1 3ifdretT fdhar T 3R ur
5 Su=TRT g # 6 ¥ 9 5 9 fafw= a1 (o—7 f39) W)
S & W AeT0T YR Bl o | 48 & Ugd & o a1
UG qIAT IR H LH &1 919 <@ AT | A8 @ oA
IATH TR D AT UORGH EFH & Wk WE w7 A
Aedskh b AJwT AT S b qrg H ufafed qear o
RGBT fafd IuaiRd W9 E &1 |41 wel % 1 9 2 CL @l
SURYY <Y T wafes FRfa g @ a=i 7 =7
BT W T | GMM H e g1 A Havel fHerd]
g f& GMM 3¢ oY 3@ & dfdre saE (42 & &
JMERIY Yfereer) IR fafg &) A € 3R 9 7l # Yo oig
AR (SRS @ JTeATdT) BAHI UR Bl A1efd 991
Bl o7 | AT Ta1d & Wl H STet RIS, Vo oid 4TI,
< BIRBT WA Ud 41 Seured 9 Yblo] e
fargreera sryTare oTg T |

ged 8Y ORFIE GHEHl U9 dedl g U A&l &
I TOTAIgad IRI Bl IAEHAT Ifg §RT Iucted
PN U THW Divad &7 & | Gy Td el Yard @
o H B oY arfvie! | serad ffde i |1d

BT IUS UK g8 | AdIdd IREME § YUIC: 3fSTd 819 &
IRAME ¥ SIClldd : 3ol DI PR, gfsdl bRl Ud
50:50 IJUTT H 18.5 @ 15.3 UcIerd 3ff&h Sig uarel T
83T | I fhalm PO, U gdCaR &1 gefT H 60 fabar
P,0, Ul 8FCaR & YANT H YT 13.8 UTerd A Sid
ueref SUS WS 8 | 799 PSB & YA ¥ ¥1eid w9 4 8
gfcrerd & 31fere g uaTef uTet gaiT | THI AReToT drel uaref
H 4 @1 Wl vd 1 Bl e & UANT ¥ 8Rg 9 A
) D ¥ aftipad Serd it T | golar A B AT B
TINT 3R RIS IAIBROT B AT H Hg Bl AT+ (10
T /TACAR) Td SARF (60 I TG/ TACIR) Bl
TN R | el oid garef & SHUSl H HHAL: 14.5 T 16.3
B gfg < TE | P-Ra Fex IR 9N & I A, S
IS UG g Uere] Icdred H L 11.94, 12.94 UG 12.0
gfoerd &1 gfg <& | S AN ugfa § s 9w
IdTET & gRued # ' (Cenchrus setigerus) Td Totg+
(SITelT Td STetihd) & M3 TRAE IR BalaR Jeli &l blg
THT T UTRIT T | Gl U&rE T SIRNGROT & HH WR B
T H 9= & |1 Td 30 {1, 3% g 60 fm. P,O, /
TICIR IABROT A 3TUeTdel 3fdh 8 Ud IR AR Bl
JeqTET BaT |

<feror Su—sfier & H ®1$e Wige vd wHifayd fiferer b1
& I USRI PRall 8 fb QM1 7Rl 71 6 Ud 12 A8 DI
3Mg TR TTHIT A ARIRE AR U o | @TEe wse
GRATET H HIGA AR o7 o1 § o Ud g8 g IR
3N IR Td H=T UTS TS |

AT Ud I SN & foTT 1feId & SeUTe Ul dRe
Tq Al[aT vd Rfed wsl &l rgafiie gur o 1 |
BT TR TR AIBTAT (TSR & E—Yh &), Ahal,
AR, ARATS! (ISR & b &F) UG diid S drell
HHRa Tl (TedT & AW Sddry) & TS
RIS ga a1t H9 IedTad A 1.50, 2.35, 2.01, 1.58
Td 1.96 fHUT. UrT AT SROT &g QU AT et
AR BT RA WA 9 Td 4 A H IUTG DA 3.43
Td 2,68 THUT. UTAT 1T | T BT AT, HGel¥M Ud T B
TS B 30.06 HISHIA, 10.58 URIRIT TG 553 W,
AThell H 32.46 AISHIH, 40.67 UFTT UG 6.94 FH, 7IRT H,
33.54 ATgShI, 47.15 URILIT 5.62 THI. HRATS! H Td 20.34
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HIZehIH, 0.52 I 5.93 HHI. ARIE 31 dTell FHRA ALl
H U AT | A6 &A URER, BR B HT D AT Dbl
T H IARTST & (DBTR) B S & A 3MDh TABIR

<M BT Uil ureicre A (Al d Aol 1 @ 1)) @1 U
Bl ® | |1 9frerd 7RT U g Al H UeoligH SR

Q1Y | SARTLST &5 &1 Wl # qidT 31fdes gram 11 Siafd
ST i dHwd | % U T | PCR-RLFP TR MM (0.56)
YY (0.71) fHAICISY &1 IRFERAT HA: KRT 1.2 U4 KAP
13 fa=g & forg sferpaw urg 1 | Afdard =a9s & fau
Trichohyaline (THH) STIF $j@airail &1 BLAST algorithm
Hehd I & b ART WS BT DNA ST S §b 3 IueTed
S gRgerall | = Bl © | aqalell g IR aHdTel
I FIRT A H UTd THH S & fifia orfist aratt
ENINES

AT STarR] & SR ST &3 TSAT H STHT RTRT A
e, facfia, g, aqgel vd Uom deus TR AL 144.85,
131,68, 117.23, 108.64 Td 121.88 TT. q=] BT S<IGA U
T ST g, @1 TS, v Pl T Ud e a7l Shsr:
5.98 |HI., 12.68 ATSHIA Ud 3.52 UfTerd Y 1T |

ifeRex & TRl 1. YA Ud Sl.ab. TR & 35707 3
MeATRd Jfdh HoTgE! arel W o7 IR B © |
GifeRex oI 30 Ufererd 8707 | & @1 orad Td 3FTRT BT
=T fpefl B9 & &1 I ATl T gTs &9 H GuR
aTT AT | 9t ¥ AfRe Sife fAfia fa o) oRafda
SIRO faf¥r U& DREF g8 Ugf & YANT I RI=<iR 4 AICT
HAIAQRT 9 (30 Uferd) Ud MMERY # =Adhell A (70
gforerd) aTel fgaea T 9T IR B 777 | eirweR # Aldhal
Td HISTYRT & BT &I T & TN F TAR GRT FUetd
3Hferep AT Gd TS dTel UTY Q| Fepeilen] a¥all (¥ 9)
AT 1 WR {6y 7Y JANT R 6 10 sremaAl 9 dief @l
SaTs, droll SUYSl Ud Wi qgd fRvan o i
gfrhell gd eTRaTg Uiy 9 (TR vd Hex | gfg) war | o
T AIHT 500 & 1500 GSM TG & HT—TeT TS % | 7aT
UG $H Dl O Ud dIoT SUST H YT Fae <=AT 147 |
2000 GSM 31 dlcl Wd H dIo] &1 30U 3ffAdad (42
gfaerd) o<t | ARl @ FeanT ¥ = JaaR ara
TR IATRI (3 & FHGI R Yshfeld RIFSHRY) 71 &
ER, FOEC] T, HR 2R, Afgar v, U9 s, faafia
fog g |

qRhd SUAR ¥ 8000 Ahl b ThaIdRl (Pilling) &l
BT | U=ITsH W IU@TRA IS el § AF T a3
SR B G-l H IR B A AT | TTgd SR I
IR ¥ 47 fodl |reies uRacs & & 9 & a8 H BH
gqrg i oil H gig < TS | B Tl grll &1 Uh
gfererd AIfeTH NaOH Td 2 UfaRid HAwrIRE 3l |
TT—3AET SUAR PR UR €1 & ABal 01 H FoIR ST
TAT| I8 9 @ gFI H FAY A9 Aag H ghg dedm off
ST TS+ aret UahTer # J1verdrd ifdres yfiifawet gram o |

Al @ T # g1 DI AT DI HH &3 & oIt 3 Td 5
gfaerd Inulin (1:1 STeraiford) waRT far Tar | Hifas
RIS T Faal oI & YR IR I8 Ul 711 b A
AT Tl A "I DI e Bl YREIT HSRT (4+1°C)
aRRerferl # 18 fad d SR fdbar ST wadn & | weel
DI gS WSl & HF H 2.5 Yfawrd et (Cucumis trigonus
Roxb) @ UISSY &l HThR JeIRFAT H GoR fHar Fehdn
2| IR YIS T UG T B Sfdueyg UIEH ud
JHRYAT dTel] ROl JATER afeeHTy Raer A ATTyRT
B el Bl g3 Wt B A ALl vd A @ Torear #
AP WY A GUIR T AT | oY A drel GNfOp <qrg
A ATTYRT Wl Y vy farrwraif # BIg wHra e < T4 |
TRAR DI WIS BT AR [HdT TAT qAT A= g
S ST O, BUS T, 991 U9 eI AT IR by 1Y |

TR & XS DI SAUfRH IR IMETIT B TR T
argT 7T b ufcr 1000 feaws wR wHY 91 Jedid aiAd
Hqger (EADR) WS, FH] Ud WRATY H HHAA 0.198,
0.153 T4 0.889 &l | Wl @ Yas # AT (35.0 wfcrerd),
S (12.1 Ufderd) vd SSRAFART (1.5 gfieme) 99 & U
AR BRI B | AHY AP el AT JGaR AR
JAfIBTA H =JAaH (0.107) TeUTA <2 ATAYRT (0.178),
UTeHaTS! G dTell USATfer (0.206) Td IgUST aATerdl #
3T (0.287) UTS TS | Y & MR W 8T faweryor &
U1 e & T |aiferes a1 e Siiad Joer g9 uid
Tl # (0.601) ACUTA §Y BT 991 # (0.351), BRIC |
(0.175) TAT AIH HH GIXH (0.084) H UTS T | TR YaeT
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R AT Y (Wl 9gl /9 9v) %. 100.21, 91.93 Ud 10.37
AR WS, IH UG WA H U M | IHRAT B AqHd
(Saphylococcus, Coryneform Td Pseudomonas spp) 16S
PCR Td qeaoild fIsiF @& SMIR W erd @l 9l 9
Acinetobacter spp USTICI @I UgdE  dl Tl?ggl T H m
b T F W WSl & o1y fI2Iy 128 rRNA SIF T
HADHIDHROT ferfbedig qRieror # el gig H 13T 2g
BT AT | BB Y eIV Ud g¥ U Xa$ M.haemolytica
HHHAY DI FART BT Jdg Yfdfe &1 quEE o Sird
ERT AT AT AT SHRT SUAR 104°F IRIRG ATIH A
e aTet gggall H 3—5 A1 T enrofloxin A T 1T |
HeRES H IuRed uleAdrs! WSl & Soxid il |
SN & faog UfeRIEdar Utg 7% | Sdd T fasm= &
AR W AR Bhal UMl UG <RIl FAIR>T
Wﬁﬁﬁm TUTCTHT, fibrosarcoma @1 UETE & TS |
I UICH dTel JIfad & A1 Wl &1 gkl Raers |
FHA1 7 T TR U rgdrerar § guR, fafbadi daror
Td 9919 Bq SUAR, PCV, Hb, FECs Td 3iIRad << Uit &
aRued H Q@ 7T | RIS THAT 9 E.coli, Staphylococceus,
Micrococcus, Pseudomonas Ud Salmonella spp faTet fobu
U | Staphylococcus Ud Pseudomonas dafa @1
TN ST, ARTATRATRIA, TRTFATRAT AT
Td SIS @ Ui Hdedeiiadr Yefid dRdr o |
EGRRID| bronchopneumonia P T AT SHdd T AT
% MR TR W 7Y |

feAidd dBcicd & fawg AA! Bl (ATCTYRT Td Afddhrel)
YTl vd 999 SRl Sl & b ufcRe (R) wafar &
o | Haal |afd (5) 7—9 AT FEC 3ifdad o | Log
HUIART FEC 8 h* el ATTYRT Ud Al H HHT:
0.255 Ud 0.119 UTRIId eI TR 0.194 UG 0.40 TRafid
3TN W UTE TS | RAawR A8 & IRM §fH 7196 ITaR
Y afer @t e ufeRed wdafa # A fheh Hftmrere
SUAR & dTaga AIH 3iId FECs A1fd w9 9 &4 @] |
URP® RTINS WIR BT 37UelT fa=1 FAfT & TRAT B &TH
T RRid Bl o fb v & 3fd # ATTYRT 9t NN HR
gfg 1.85 Ufard (SR Hafd) ¥ 7.76 Uferd (T |afd) qem
AP T H 6.71 Uferd (MR Hafa) | 7.83 gfaera
(T Hafa) @ o | faervaar B g e d ve U &
TR SAET0T aTell ATYRT HAfd DI Uer AR a1 &

T aTell Fafc d Arefe WY I HH FECs SUReId off
fbg urafie affdwrell= wel &1 sraven # (Ryawr) 4
FECs QI &1 Hafci § ST §914 ol T7 U9 X U 998

BT IAUET] AFCIR—TIRR D QR R X AR Y8 § {OB
3 off| MHC-DRB-1 H YUl  HIST &=
(801 bp) & fORAR FAT Ud swHdgar a1 el |dfadl &
HA DIRMBI RNA Td FAFTRS DNA & UANT | BT 8 |
BTl SiFfed fq2elyol & SR WR AR I T Fdldl J
T3 AR Udhel YaelICIgs TGRS &1 Ugd & 13 |
MHC-DRB-1 3/shHI ST J[0HD Ud BlRIcHD (ST
fagetyor Hehd HRaT o fh ATTYRT XA B1 YA Al B
T H SR FeIfcl M IR FHA Al TS Sudb—= a”
AT PBRs o1 MMUda WioT Yafid dxell off | Ui
qfcal gletfors argepd fagelyor affere g fafdear
JAREd Har o7 | YIS B R U BRI R ]
TRre @& faverus &1 WTfdd w9 PolyPhen-2 fafer gwr
3ifepT 71T |

qhITdh! TR BRIhH & 3f=id yers gRRerfaar #
S Td RN & Sred § GUR 2g FHd giedl
SUITIT T | WAL BT ST, 3, 6 Td 12 HIE Pl Y R
AT IRIRE AR HHIT: 3.39, 14.48, 20.39 TG 32.96 fHT.
YT T | YA BHTE! S TG $HHe 512.70 IT. YT
T | et 264 Wi H T WSl Td PMSG (2001U) TR BT
TRIRT R FHGI T H A 84.1 Ufarerd Wi & ol st
@ 2 a1 & IR wedIel qwr 1T | Fi¥ed w9 ) HiEH
T BR @ foly 88 9 & T & gRUITARawY 114
T TSt §IRT 61.40 UfeTd FHAT BT S T |

B aIf+d), UM =RME, BN UM =RMAE UG a4
TR YGA & IR § SIFTHEHdT I~ -1 & oIy
ISV IR Ud el gef arel (A= geil @l uier fhami
DI IUALT PBIS TS TAT TRIATTE WATUT B & oIy Aehd
T & d1S] SYSTel BRI Y | WRIP Td J&1 & HIH H SR,
TREME! & U Bl & Wd W Y 1Y | IRARS
T T G H AR RIT TR Haet o Wil | & U @
TRT IcUTE (AR AfSI o | G GoTY HAAI Bl _Icrd
R 3MER (1.5 Uferd ARIRG MR & &R ¥) Raaq |
ITd UREHRY AR ¥ 7.45 fHUT IR <= 11| <8 4
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THEROT B dTed] g STea] ST (Late gestationand early
lactation) dTell el I Ifad s R AR Raem &
IRUTREGRY 396 H91 & S UG 60 fae @7 3y W
TRING AR 37fee YT 7T | YR AER 8l @I dleil AS|
# 3 d < g IeTe (880 FTII) [Reh 38R W aTel]
gl B Jom H 280 AT (1150 fHUT) ffdres Uram T3 |
Th—al QT8 dlel HAl Pl gl yfaernusd (80 AT, ufc
1 fcrfe) e & ulRemassy 90 faa™y &1 3 &R 1.5
fepaT. a1feres Siifde wR 97T 7T |

TH-I! IR &3l & s § WReY ddeildh dl]
PR W A¥e I (715 UheE) U6 9g &% (6.02
TfreTd) ATHRI T & 3TaR TS TS | SINTS ol Hehdvl &
a1 Al 57.8 UfeTd AT T ST {497 #igH 9eod &
40.3 Tforerd (At ) & 81.3 gftrerd (aut kg #) wrg 7Y |
U&rs Bl Nae H A, MR &7 ydu 72y aul ke &
T SUYFT ARG B FEIAT | Ybel blerel adl
e @ faf &1 iR @t T8 | RS Iurt &
IVl GeT 9281, 8732, 8564, 4199 WSi BT HHTT: HS(hT,
g, THUHS! Td YIHIRTR T & 1w SrbTepxoT fohar 1 |
s IR 5500 Al DI HAARIG (Deworming) AT
2300 UY3AT BT R Tl & IUAR &g Al AT & b 4
EITT 1T | Aeh=iTan] RATATIRYT &5 DI S DI Dicd Ble &
RT AT% Td TR fBar 731 | ariior &5 & RieadRi
Tq AfZesi & o7y Sl gwIRred [ v &l ufviefor va
UG BT AT fby 17 |

DT WS T T SIFHAUT ALRAH, ABITR Bl A AR
RIS Bl UG SIS ¥ dedl & o9 Ud g¥ gol W
HHT: 7.59 UG 6.90 UTAT 1T | AT A 3ffereh AIGTRAT 1 5T
H&AT 8.0 AT 5899 B il | 9 & §HI Ud q¥ oY dedl
BT ARIRS AR HHT: 423.74 Td 2903.09 UT URAT AT | U
SIS BT 12 W8 DI ATG IR ARIND AR 2.95 fHUT. 13 T&
19 W8 BT Y YR A YT+ T4 ST+, Aifaad f=iferetr
DI 12 A8 Bl Y U 24.55 HUT. AHfEH ANIND AR,
&l F19 H g¥ Uld 8 dedl dl Gl 12.0 U9 AIagd
fRiferetr # o \wiTe W Afdd Bl 31y UR 2.0 ANIRD IR Y4
fIRIyaTy &1 | ISR B SR, BIel, SAYR, HIAYR],
cid, Widdrs], SSIQR, AP Td SR doIl UolHd,
SRV, BATG Ud AU T B 23 WRATLT gDl

BT A& fobam 11 SR g urar T e Aifder fiferer,
©Id I Td —Ise A%l Bl AH Wwridr e &
HRYT AP (B! §RT §78 UTell S © | Jeieie], TaD
TR Td AIGT3I &7 Gt TRING IR HHL: 1.68, 3.04 Td 3.06
fopar. g |

AE SAGT TG v UGax0 &l fAsRia da-iial &l
AR &7 @ fau 10 uyedifRt onms e A=
ToIf=adl (26) @ fHAT Ud IR BrAdhaisil (1034) ®F 4
T Ud gdere Ygfadl &) aroil SHebIRAT Yer @ TS |
Tareey fRIfoR v fam Mitsdt fFafia wa & maforg &t
TS| I FHRIGH H fHAE gade g W) 99 ",
TR XTOAT f3q Ud @RI UTed ddid IR ATd
URTETT HRIGH AT fhT TV | Bl B: T I 346
ARRATSI = AR BT YHOT fhaT qer eI gIRT fasRid
Aol # T of e |

TR H UTell ST Y&l RIRIE ad:) & $+Id Xas o 90 fal,
150 &I Td g Al H HHLT: 72,53, 100.26 TG 115.22
. gve SuTes UrAT AT | ST, 3, 6 UG 12 HIE Bl 1Y
TR T IRIRSG WR HHI: 3.07, 12.75, 17.36 UG 29.32
T, urar | Al @ uforfera ufafear # fafdedr «
3MgaRTe Feror quid d g & fog didiem. vd §.2.
Sl TS TRATST H YLULTR. IR & 0, 14, 21 U9 28
el e RRIE %) & urdfae gedl 4 AR T
(1000) BT PR fhACEy (Srprad uRRerd Ufafdan)
R T Uh 3 PR 7 ELISAGIRT URIeToT foham 717 |

fafa= B SraRl & AIdl ol Wi (S0, Sil, W,
g, Teel (T, {hell, WOR), fere=l (e, 9=4i) wa
TGl (STIRT, |Ih) BT Rl YafRId drar o & g
&FaT & {91 {5l |Heiid & aToRT, SIRT Ud hel] &
A B AT HH HIIT ST~ BT o | REHT AH=IT
fagren, fhvaa Tam=l Ud #i9H Ied W SRL 3fde
vd ugref & O (Y U Dbfedad Agd & w9 H) fhy 7u
3T | yeRid BIar © & dfewsm 91gT & wu 4 [/
Rt & M B B g ©Y B i H SAfdp B 2 |

el srfaEueg Wé Td & faery & fore wfesy faysyor
BT Sl # RIe™ | SHH FANTH TG THIRUT &% gait off |
T P AEPST B B AT B AR W 50 Y& 2
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faxafosd ®e aTel SfiaT] Ud 20 fqeTidl o1 Hrie! Td oid
AR WY A 07 gl b 17 | 165 rDNA §IRT 21T I
farafisd = arel SiAT] &I Aol dRa ITdT AJHA
fRenRa fasam T |

19 AT e SR Ud SHRIET eMiaie 9 MR are
H W Y 7FAT H gordacd ¥ 3 Bd dTel 918 | G 1Y
HHAl BT ARING 9R, T II<IUBYT, Hof G P T T
WS B BT IHI 31D o7 | gD ufafhar (ard-arel o
I S B JMfORE) Ud T AT R SN & JHR 6l
UqTd T8l T Sdfds Hb, PCV, &l UICH, UedAd, <13 Td
PIEAA BT WR GeH AR & HROT Afd w9 A
gTfad gU O | RS EREH H I Y qFAl H AIRg®
wedliad AP o | IS §RT TSIl ARG AR DI
WHR & # 23 7 &1 979 forn | R IR & 91 &
sifaRad Raamr &1 10 wfcrerd wfaa fsor fawenfia g
o | IR AT YBHR B AREA & A90T 8G AFTHAI BT
W IR faar m | T | =GR &1 A & SR Wl B
g uaref Ud Tl Ut SR 7 ARTH Bl Aherdgdd
faeaRa faa |

<1 WST ¥ 9g2IUS &RV UR™ &R b fTy Follitropin-V
UHTET TIT TRAT | Follitropin-V & 80 fouT. #=m & 1T
3iSTerd Ufshar Td o1 SUS Q1 & e H IqH uRemH
UTe 8Y | ATAYRT ¥l H (S U UIvfOreh gqrd) 983108
&RUT IR YT BT eI DR & oY THTT T AETAT B
& fTY Follitropin-V @1 80 YT, @1 IR ReR TRIHT &7 12
¢ & NI W O Aqel (R, St ua diveiy
Tq1a) BT T WSl H IgIvs &Rl & fory TN fhar T |
I TG & QISR 91§ & ¥a9 &R Ud &I a1+, e
T dor " gieearil @ dem # gfg o s |
UafOTes SqTd I Hb, PCV 31U &RYT ¥, 31T Ufdifshar g
3 &RvT fifhar 4 gig urg 7S | MTNR1A Si9 & Exon-|
HT T Ui =T B b I8 (SU Ay Al g
ST Td SWT iy b (ATTYRT Ud UTears!) !
70 ufoerd @ oifde WAl @ W I US &3 g1 al
fORTEmTY STerary aRRefl § 9%l & &1 |9a! (@4
Td R A1) 2q et MeiRor Ud S9! aRwRdT faavon
BT JAITAD [Ieevor | urm 17 {6 Jfei vd Ay
T (A 0461 T 0561) B JoT H ATGYT T

greAdars! A% # (SHHRT 0.935 Ud 0.723) AR Ulered @
IRERAT Arfe w9 | 4= 781 off | Thell 9 Exon-l &5
# FAT T SR & 10 IR B TgaTT @l T |
STH 8 AATTWUT (G453T, C606T, G612A, G706A, G783A,
G810A, G891A Td G893A) 91 | &I 1= IcaRddH (G675A
U4 G931C) 3ds H YA IR AfFeiRad fhy 9|
IARITT G931C YT wY H AASU! IURTHl § H T
ARSI a7 |

g SRy & U SH Ul T B o |
feHieYd deicd Ud SSRGS o Uollid & Hae= &
o SUYST orafd) HHRn #ed S W 3fFcear Ud qaRR I
ATE UTS TS | B Td YT & Na$] § 7l | U%d AR B
SRM I3 IO Uh IR fUe™ | Fheargdd Rl
RRIZIOT {3 ST ATl © | 91 ATHRIRI® TRITE H HhHvw
T[T HIE @ UIRWT W UTS Sl 3R H oA AT OR gl el
RYTHR T e e | B & § =R &1 [ehHorar 3T
TG IR 1 TRH AT B AT TS 3§ TIRR Th <] T |

3Gl & [ H YR W S YS9 B, BIsYR H el 9.07
gfcrerd gggail @l <ar fUelrs T8 | el SU=R BT Afdbd
gfererd (71.3 9 83.4 Ufcrerd) SAfdaTa el § 3001 ¥ ifdd
3ST @1 FEAT dTell Wi H U 77 | A8 #edH kappa Al
& T /T gl | 65 Tlcrerd A 3ffere g1 ¥aT | fedied
Freicd H ESUERIRNG & 3ega- I8 STl & fb TawR |
AU d® Abomasi IIEH HH H e A B T |
Abomasi H I L, & U BT fATeIvoT R facaR H L,
& AU ¥ D Jig UTs Ty TAT I8 S FFUTd
3 T fIEME BT | 3y & AR fhar T fageiyor
Seriar 2 b ugpell @ 99 Ud L, & U W Iffeddd
A e U B HAAT (7.84 W) qouwdnq BNl
Td qIDT ¥ RIATH Q@1 AT | AIRTS ISR sl g A
Hebd fAerar o & Iorer # Wi & forg TawR | HRas]
DI AR IR TEEYYl off T 59 HEMT | WRUNT &
HHHOT D1 THAT A oY | TR 7 AU I fdFcaR T 37Tl
I <q1a B gRRfT <@l 718 | AT H HHHOT B e
S ¥ 9gHY URA B RITwR H =RA AT IR ugadl o |
3P RIS HHHUT & ATI—HT [T IO Sd1d &
A1 S Ta1d W S| H SA—9els W RIarR—3racar Bl
37afdy & SIRT AR HHHT B AP FET <] TS |
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Arthobotrys oligospora Udh AT l—htri;\q El AdcdN HIg
H UgaE @ T | W B Bodr ATy B W gH
PIFTSTS FIGdT 4000 YT TTH HI R fFATGE Felicq
@ Al @ et § S S TS | Bhargad dqUl MER
gfecdy Afad Ud Al IR & 60:40 STU dTell (IR B
TS TAT 3= WSl Bl RgeA™ A W & FHoaR H ardl &
T % wreid B ST TE | BHAgTd Wi & IRITE H
RIS B H AR H ATdl ] F&AT § HHI U1g T8 |

YT, WG UG W G H MAP Bl YafRid &- 2q
I fhU T | ELISA gRT fAgel¥or o)l TR A & WA
T (R gerd SHAT gd IBD IR THd uTg 1Y |
MAP &R (28.3X10%/ml) BT U BITdI 8107 Gur fahar

AT | 31TE AT.3MR.BME, FouTaTR | U 9HRAT & HRA Uq
HT & AT § ZN TS A 5 AFB @ uge a1 TS |

PCR 3T 16S rRNA §RT $l ©: STATVRIT & THAI B
S&ToT ol fbar AT | IO Ud NCBI faRepie giRomH
fawetyor U4 Pseudomonas spp (3), Streptococcus @
Acinetobactor spp @ JfAfFEd AT & T H U 71T |
Rpt2, PHSSA Ud 16S rRNA @ HTd PCR SdTE] ¥ 9 &
fa¥I9 mitochondrial @ 12S rRNA SiHl &1 SHHAT
feeTyor, |TeT B NCBI SiF § BT IR (T 13T |
Sl | 37T Corynebacteriun Pseudotuberculosis @ EL[U?
T 37eIep™ SR ATl YT H S1ehd o T 2—3 fAforas
o SITST @ WTRT T 2200 ¥ AfI STTATHT S Ud GC
IfereTd ST 52 QT 1T |

T el H 40 Uferd 4 &1f¥e SHmge arell Sfem &
AT <] TS | T ATl BT 81T 9, 709 A gd fsor 4
TR BT S Awar & | 7N & 99 gd s | = ita
DI G H B I g1 gg Uil H IIAAD ReRar U
TOTERIT 3TUeTTehd e ST TS | IR HHR FH bl g18
faeIyard Box Ud Abehnen & IR fSSiae Afee &1
TANT A Y Al & oY Srgde &1 T8 | Sruaad,
I Ud oldTs @ e H Sed gFl $I AUl 12Nm grl
afer g9 A1 ArSl BT TSl & AT B G Yd 21 AGHIA
T el qRIG FH 31 I UTE TS | gUSeH Sfall Bl
ST Ugfd 9 IR a1 77 | S 9 BT TR B 8g
I8 I IUYF AT TAT TIGAR &1 a8 & T TR
fg Y|

Y & TRM S T JRISET WR & Sicll H§ el 41
TR U Yep113ret fby Y | fAf=~ TR g waifisar
# @l 19 AT W U UG 70 AR YA Y T |
70 IR 5 GIdh / Jelfed / FJ3Te, 11 §db IR, 12
ATHIUT JMelRg UG THhoic Wl YHIIId fhU 7V | T U<
BTSe [T T AT 19 S Hida=a SiH 4 bl IRd fby
Y | 7S Td g1 YTl qT STGT Bl Hed Fae= & fafi=
UECRll W el 22 TR HRimH Eifra fdhy U |
I & IR JSM-h! 7 RIS TIRTIITERN H S+
TR BT ATRIEToT UTe b |
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T U=

IR B FHa™ uRYE (M1.H.3AY) FT daid 9$ Td
S STTHT HRRATT WS Td WA WR A Ud TR
Tt # Her g T e ¥ | ST ST ay
1962 # IR A & ATTYRT § &Y T | g9 § T8
IRER AR & T ST ST B | I8 IREAR 1591.20
TICIR &F H Wl BT 7 | & JMRT ddhiin! & fadmrd
RITIAT BT T8 © | BHEd USw I (fee)) B TSl B
fiarer e H 99 1963 H ST AT & SIHU s
([eMerars®.) o1 WU & T8 | Afferrg, § q=aR &
Iu—fiareT & 7 99 1965 H Sferel e gHu™ = (3.
&L.31D.) P WU B T | IORA & IJE—h &
fHTR H 7% &R TRER DY I a9 1974 H 61 R |

9 99 ® SRM IS AT H TIHIBRT & BRI IR PR
quf fHy Y | IRER @1 WY FEDHI IR BRUC B fHar
AT TAT WA & 9g] UIRIvT, TR fhar v Sfig 36,
TR d JRIBTerd Wai &l Yol ®U I TI-ThR0T fhaT
T | FAPIRR BT, FHNR, 9] WRe, Al T8
3AFQ BT FAANBROT TAT AISHBROT T AT | GRET AT
Td ST AN & Y Ha=1 T 707 foam T1am | eerre &
T §R R WA & IATRT BT (A B B (] s
i foram T | WSt @ 7N g1 A dHodd Jfaer F
ol [T 17 | AT BT A9 AIge Bl MM [T AT
AT 95 IHGIRAT AT w9 | 3fUers & ol W&l &
T 3Md ISR T TR AReqTelf & ey
Z3M & | S, ABITRAT, UTSA, TSI, Fad AMfS 320
S AN ARBIRAT 7 ARTTTHT H FHOT PR FAH H 5
3reT e faera wrfafaferat # sfy feward |

HRIH UG $9 Ul SU—dh+x Jel1dh UGid DI IR
S Td RN & IeTad ¥ gl 8q 18 Ab1PI BT [AHT
IR @ T | WM gRT AN ITEH B 98U WS Y 7S
T BT [IHTH BT 717 © | IgUST WSl B M ST
& ol Bq ORI 159 & Al F ST 200 UTCAdTS! 9
T DI TS | IR IgUS ATAYRT WS b Gdg H IgIST WE D
™ Bl GSRIT B @ oy va et vag el & Yas |
RIS BT T & | ATTYRT, ARATS!, -1 Ud Aldhell He
P1 Icare fARIaerstl (traits) H GUR 2g dITdH TS,

Recre—fUes vd gdem ygfordl fasfaa &1 7 | |verrd
ERT fAwRiT o Agayel de-iel ¥ : ¥ Ud 9hRal &
ST STE, IR WId 4R A WSl H i T, Je
FHBT B AGDI H AT & ofQ -1 <2 WS, wel
H YUl WIARRY, ¥¢ & 41 BT R0, sffed w9
STEH B e HAAT UTed, IR &1 HH § TR0T MR
qfeedr, A Sred d ghg v g9 U gy HEAl @l
Race—fUars, dINfores B¥er gRT oy &l g sl &
@ G AR, W Ud gaRal & fog e Ry wfe
87, 31 aRT IS B TREME WU, NFe R
T b1, FIST WS Td 9] Uersll & fory ST affast
gdgd HRIHH, Al H RHHE ydue e aad UK,
TRITSTH: RTGTRRITT B Wl # STSRIFR AN T Afaegarofl arett
ArreawR, <2 &9 Ud sHa e § IR disdard g
{1 Teilan, SITRT & Ud AR W1 1 & (A =i,
T vd faRre 1@ d=g 8q urafae 3, <=0 $9 9 =
IO dTel el AR BRAT, IR IR $07 H1 I Al
SRIMA IR A1, 3Mvasd dd-ie 3 fafkre arer va
& B fafed o1, NdY argd a & TN §RT Yg
TEHIAT €T fAHRIT BT AT Jed Faftid 919 IaTe IR
IRAT YA & |

aferaer

IS T TR IR W Jed U UrIfe <,
AT I e, SUATAIAT Ug Tl AR

SEAD

* WS UG TRANT IAGA & AT Useell IR Holqd Td
TR STHET BRAT
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quic (3ud ol ®/)
faavor wiad Ep|
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AT 600.00  470.00 50426 46145
Tl 405925  3717.93 403655  3578.87
RTSTEd ol

ggLell, AN, 3, §Y, B BH IR (@19 d ddbs)) B
fepar, aRTHelT [arall, gfRierer qe o=y AR & AreH
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ARl wiegd R gu Rea  Raa ufaea
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B 9 dgT 3Pz [ ARRIF Pl ST JiHT Iuared
PR 2 TAT TADT W QTG BRIl © | FRA 3 f{e 54 TH.
Ta. 3ffftha, 120 SifRfET RRed, 100 T aRRY T4
ATSHE UT ATShIATe AR 2008 R0l & IffaRad
foeeyor ¥q TAN T T —13 U9 TH.UUH. AfedR Y
ST HRIAT 2 | SHIS gRT Iia ©7 & W= @F a9
ATSC R AR Udrs fhy S € der Rars @ H fae
(287878) TSl fhY Y | aY & SR FHol 60 FATAR ATGTH
I AT8C IR TS fhy T T 8 FHEIR MgcH URyg
B! IS W AUAS FR 7g URYS Bl Hol Y | ShIg
gfer IRl @ HFgex HaTa gq U anford del
g1 Ba 8 JA H 32 wfenaRral @1 ufRreror feam |
STARTHARN & forv Sfd AIaH Aeel ffhs eI & 49
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3ATST e RIS Fel TabTeA 24102
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eI Tl SR w U vq Sad @l fa@l
BT SrenRd AN gHIS AT . .
TR, (), der Ty wmen 0 oW TA/ETERe
1 ME RSN, A TG W 7 Sqed qS DA GITH, HTTYRT 50
TS, gl SEERICS fg S SIEEIREIN SIECACIN| 74
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STaee BT SUTET Ud TATRT S9d UST 2T H BT o | R BN F AT, ey 1002
IHE B Hel & ool & SAfRad aRed! d=adid Arorr ARABTR (it ool 1)
& R Vs B Ry dfa ot # @R OF S=1d Siaga QA D, AR ‘(Twmjﬂﬁﬁ | 1494
@Msspaﬁws, .é EE: 3 IT_mTl E ST D=, TS SRT 07
H T & fafa= 9 # Fr=foiRed o s R @ & el Ex 2503
IPIE BT I T SECEL|
vy, BleMIgY A IRTGSN. B At THT IR gq T
EICIRANSAG I CH Hear LIk .
AT AT, A T i faetyar aiffe a9 B T
ARSI AT, bR TS fe S 2011—12 98.03 iy
FISFUIREIL, 3 & = 2012—13 94.50 g 3D1
YA db-1D) Yd-8 SHIg 2013—14 99.00 IR

TR ThHTD! Yd=eI- §hls &I 96b H feid 3 HRaN],
2014 B A9 HIAT AT SMAGAl BT UGSl B 5g RBIRAN b

foar—famel far | & . fer, qayd weme  faRwdr e IR
HEIerd (UL UUs d1) WRA $iY sree ulkvg, 78 12-13  13—14
faeel fawy favrys & wu § SuRerd o | “ORIRIR 3memRa FEANE] 15 38 36
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H#aw Geelt sifps (3rdel 2013— w1 2014)

HIg GLLIE] GL ayf  3ad sar 3d e dr taa
(fe3ft 9 (Frf) feaw &1 aw qd @1 (ufcrema) arsfiHRoT
(fo+h /&) <rer=h (FreY)
(arer)
AfeHaH  YAdH qTd: g
7.30 §91 230 9l
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K] 42.98 26.19  03.00 01 10.49 5.87 55.23 4555 13.79
S 39.27 2777  80.80 05 7.57 5.37 71.67 60.50 9.25
Jels 32.13 2537 22000 16 3.27 2.33 85.52 77.67 4.28
IMRT 30.52 2422 2473 12 2.85 2.88 90.55 80.90 2.88
RIqmR  34.48 2306 186 03 7.10 3.11 78.87 69.83 5.33
IR 33.39 2011  04.8 01 8.01 2.62 77.23 60.42 4.70
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HTHAHH 1 : TG &3 TEIASTAT GRT WG WY JUTET | Jfeg Ta & gRT TSR R

1. 9gYSdl S & |9Ee 4 dsl @ IARHAl
qeTHT

JIRAT TAT (06.07.13 W), TA.TAT. U, Ta.gs. faysmm, Sl
3R, M, el HAR |, TH.UAD. FHd! (21.09.13 ) Td
SIRECAC]]

T B I g3 AT bl U1 Bl B ory ragyt Wl # ufer
S 31 AT § A1 IATe ghg B T8Il Sile Bl
FATIST faaT 7T | S HH AT H 98U el 9 fhari
BT M 37T U BT | R H fAf R w9 o
famRid aguoTar arel Wi ¥ srfyss Swr &t # wwfsd

GMM X P
17.92
20 B GMM
2 sl B GMM x P
3 161 u M
2
2 14-
e 12
< 10
2 4l
bt 403 477 379
{= 6,
=
(] i
S 4
z 2
0

Birth Weaning

s SIS &Hdr

Reaers fUATE Ud e & =i So! STa &l 5
ARTH BT AT | GMMXP &1 &, 3, 6 Td 12 HT8 Bl
3R UR A ANIRS AR AT 358, 15.90, 23.39 T4 32.35
T, o e ¥ Tt @) a1 AR &R 97.37 ufererd
qTS | Wi 1 SUARIAT & AR W Yd a9 BT -l H§ T
TR 6.86 U2l 318d UTS T3 | 1.26 ST HAAI B A& &
A1 FEYSIAT 25.71 YR YISl & T8 | 9 GoM W (3
H18) GMMxP ReT # We IcqTe &¥dl (¢ Gy HaT
T /%) 17.92 fHuT 91g T | GMMxP -t # 0.3, 3.12
UG gk WX UR ARSI SHHTT: 99.35, 96.29 Td 100.00
gfereTd <& |

GMM ©d GMM X P # JaiTia gfg Ud o=+ &war
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LENICE
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qEH 1 UK Haigd (100 foerd) dear GM |
(98.9 wfcrerd), d=ureT (94.7 Tfererd), GMMH (91.8 Ufcrera),
GMMxP # (66.3 Ufcrerd) oI e BH MGMxP H (57.4
gfrerd) o | f&a @ Yas § GMMxP R &1 5 9I%5 WS
Ud Uh Uol-idh ¥ dToll gabls wqTfud &) T8 | Ufa dsi 9
H{e 7 W UST 8T |

2. 983 U9 fHaEl @ Y9 § As 99 IduTe 2G
HIGTYRT T DI Al H AT R GaR

SR, TraT, R e (06.07.13 ), TH.TA. fHsi
(21.09.13 TP), T4 Al (21.09.13 H), AGTHFAR, ALYL
Plell (21.09.13 Td) Ud OF. . M (21.09.13 H)

A ¥ e A9 ITa B AAYRT HS Bl a9IT PR
G BT 17 R8T 2 | WA & X9 H O & Y, 3, 6 T
12 918 1 3P U HA: 3.26, 14.99, 23.11 TG 31.01 T,
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LT 6.14 fHUT, 35.06 UT. Ud 22.70 UT. & | HAAT H YA B:
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AT | et 50 Y farit Ud EReBIRY AT DY 9 1Y |

Y& & Nael W ST, 3, 6 Ud 12 HIE & MY W 3iFd
IR YR HHI: 3.16, 13.33, 21.19 TG 27.09 fHur. gmm
AT | Y GeIU HAAl & AR H BHI TAT 918 B Ja=eAqT |
gl BT IR UIAT AT | YeTs & el H Al &I SuTerdl &
TR WR Gl ST & 88.52 T2 e |

3. UMII$ Ud HAHATHAS HiW I 9811 B4
uiwfore swdlere

Tgaal, ars. 4l TSHR Ud R R4 Hi1

gfE & AT BT+ DI g8 Wl A YT A B I[oTaT §
guR B SfEa 4o daefeal @ A &1 st
RIS & | 39 el ¥ fr=iferiRae Aot gwderdl &
faepra vd qiie favam 1 |

qE Sl | qd HH] Pl 3bol G FlaveTgd & WreT a1
GIGrliced &) [Raelis—I0eTs: T wiTe Bl 3y B 48 Al
DI FAFEY A 4 Tg1 H favad foar war | sterfa frifya,
3@  + Lactobacillus  acidophilus, =T+
grEycReU® Ud RIS Iu® + Lactobacillus
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acidophilus ¥ ITI® H 24.84 WA s UIcH (CP) @
10.56 TfIeTd $2R W@ T | W91 & ¥9  16.73 Ffaerd
U1 Ud 243 Ui $2R W oT| g UfRUS B
Racs—ems 7 R & omg & a1 100 freh. / #7 / ot
go¥ Wle & Ud acaedrq 200 e /#wer /A @
fBdTe & UR® BT TS | T TR D HHI Dl FTOTIAR
1Mo, B9 WoTS! B iRt qem del @ ¥ Raanns T | 7t

A9l § e yfaeenus

P L. acidophilus &1 SfAd UEMAied Heak (3.6x10°
cells/ml) U& fHell / fhaT. MR & AR Raaran a1 | fred
=T 1 o1y W I g 9 15.85 U4 15.20 fHUT. 9R
YT g7 gfaRemIs Raerry ¢ |qE 4 17 6. ifde (17.
96 T4 17.0 f3m) wR SifeIRad far war | it |a el &
1 INIRS YR UETes Racs—Uers &1 ol g9rd
T8l <= T | R |El W sid «fe gig 1491 Td
146.3 UT. BT AUET g7 UfcTReITId RITATT 7T g H 172.9
Td 165.8 TT. UTS TS | §7 UfaRemu=e Ry 17 Fig
3fUeTHd DM, OM,CP Td %H NDF Ud ADF UTeidhdl UTs
TS| AT & pH UG ABRIY SUARI BT YHTT 81 T
T | 90 T BT Y IR g3 UfcreITIds RITg MY #9117 bl
e PRI |98 & w91 | TVFA U4 erIR® TRTS &1
¢ BT WK AT YRifes TRYE &1 geT gaTT <l 13T |

QT Gl & YTFId HHl @ 15T 3A@USHIT awr (RBF)
STTETTIRT 3IT8TR @& 7T Y11 UG Saccharomyces cerevisiae
P Q¥ [cT1g W G| IUIG EHTT: A HEIH Bl 3 &
30 HAAT Bl FAMRY ¥ 3 SUAR el H arer 17 | FEa

A (T-1) & 9941 BT 3TWTHAR PR 3MER & e
Raes 4 ufderd RBF Td WM UIEH gRA MER T4
TR g urer &) ufcdt a el o 2 Raerrg T8 |
A—2 ud -3 g > WAl Bl Afag (1 wfera
Formaldehyde ¥ SATRT AT Folad Td HThell &I Tl
Td STBIER Tl & g1 aldl 15 fami & Raerrs 718 |
AR W8 § N 98 & AATdl T, & AIdx A fHivad
S. cerevisiae @1 HAAT BT Ufifed Raem | yd Ifad &
|rer i3 sxa Raarar war | gfqum™ 18 & diax S.

cerevisiae ® AT 2.1 x10° HIRTHG o | Wfad § CP Ud
EE &1 A3 ST 12.76 ¥ 13.01 T4 2.13 9 5.18 Tfcrerd off |
M H sifdwued UIdH &1 qRé Raelig &l gig IR y9E
<@ 1 519 39! R a9 | o &l T fhg gfg
T 3MER IR SUTd < IR Warifed R Raerrg a1
g el T | IRl eifaafied @ 9 Raels DM,
OM,CP Td ADF &1 Uradhdl d¢i STafd EE @1 Uraehdl
"X | 160 AT BT 31Mg R HA fagveiig gReb Raatrs
Tl TE ¥ TAG Y TUerdra 31 o | 180 3T @1 31MYg
R RBF &1 YR RIcllg ¥ 9T 9 & TAI § el Ao
Tedl ol 99 8 I AfdEve UIcH &1 Reb Raelrg |
entodiniomorph Ud el UICISIIAT H¥&T, Y Tefdblol Ud
HRA Breregrel § ) HH <G T8 |

gl @I §8 ¥el H TUNINE 3/avelr va arel fa9yarsi 4
YEIR 8 SIETNIT el ATTYRT Bl 35 B+l Bl 8g WS (6
Iu | 3MH BT M) H ANIRS IR Td RN a1 A
H GuR Bg AR Raarg—Uarg & sravid @ T3 |
AIGIed WY A Urd WSl &I i DI [Ayarg S & fey
Y &9 WR a9 fHam a7 STafd 29 30 Al B A SUAR
el H A w9 9 drel 731 | 9l Aqel 31 Wl Bl S
65 UfeIera <1, 30 YR AIeT IRT Ud 5 Ui iRy arell
FHOT MMER afeehIl RIS TS | YoM g &1 Al &
e # IF sifagvsg gidE 9 9 U, fgd
WE | fae # W sifagre Ui g IR 9IS T3
(NPN) |1 T2 i 98 & JIfad 9 9 ifdeueg
U1, NPN Td 4 Ufderd RBF o | fafi=1 |qgl & 7941 &l
Raerg T8 YOl MR afccadmail H 14.40, 15.24 UG 15.36
gfcrerd CP ofi | (Y |98 &1 Rgerrs 18 AYUl 3MER
gfechIail § EE 3ff&d o | Iy g & 3MMER H UH T8
@ JATBR DI YT Pl W, DIcAIH Yd T YT 9
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37T off TAT HHE—2 Td 3 B 3MBR H M dTel dcd A o |
UIH IE B AT g 9 Jelid | & MeR 4 oar 4
I UG goaeld 9 doil 9 [J@vs g gg urcH
Ao e off Safd 7egd ud ol 1fd 9 faRgvsg

afiRaa Raetd @ 90 Rl wearq wr A9) 4 oI

g UICH AEgIoH & e oA o | fada g # e
Yh Ugre JAIUEY 31 o fobwg qelid W8 H ME 1
SIIEOT 37fereh o | fgefta T iy el  ardeired 3ifded
CP UTg&dl & BRI DCP &1 SI<IUYT 3Mfdd o7 | yod
TE H A DI T fgia @ I W B A9l H DM,
OM Td CP & UTadvdl JUeldhd 31fdad off | fgdia g 4
EE Td X9 & fafa=1 qcal &) gradhr s oft | fgdia g
H TAGT UG bicaaH $I 3819 AAHTH AT | HSl B 0

e 1 ot H 90 f&=AT &1 TART T8 WR I Teflol WX
31fdres o7 | Sfi—3 g & H9=1 H 90 A1 UR WA Plevglal
TR P AT| YAH T &I Uer g vd g g H
allantoin ®T Scdol AP AT Wdfd  xanithine Td
hypoxanthine &T ScHGT BCT oI | YRUIFRGSY T4 TR
H @ IRA & URTHUl BT SIS FH AT | YH g Dl
e fgdl wd Qi WE A gewoldd Sy ufd
fhaI™ Ta-g OM 2ifde off | M Al @7 3y W)
NIRG R FE—3 g H AaH A T GE—1H
Td THE—al Bl Wel ¥ Uil AT | Y&h Uaref r<iusvr Ul
fpur. YR gRade WE—3 § &F duEq FE—1 9
HHE—2 DI WSl § TR AT | 9T HHE DI WSl H AR
BT I AT Bl ARVl § guR g3 fobg @ge—3 #
TS {9 IUST 3N ol | I f&ad oR a9 &l T Wi dl
T H 90 fQaq WR T D1 g5 Wi H Al BT HISA axd
R $EH 3UeTTqd 31fde DM, CP Ud EE T2 %H Siel ardl
AT | AE—3 DI WSl H L. dorsi AIAURT H AU&TRd AfAw
EE fa@ue fovam am | 51 aRE 0 faad iR ag 1 718 Wel
D1 Jer ¥ 90 fa=T UR ger &1 78 Wl H add Syl H DM
DI AT 31 o |

UG I SIGT &g YIS0 geord: T e ud
90 fda1 &1 Raclig & 9vard CFB, RBF & R Raalig
qrell BTl g5 WSl 9 Wl @I L. dorsi ARAUR Ud I
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SdBl A T T BB 59 FAME (Fatty Acyl Methyl
Esters) # uRafda fear a1 | deaeard Flame iodination
fogd @ TIRT 9 9 SHICT gRT fagerfya fasar 1 |
IR fa¥T IR a @) TS WSl @ 3 90 g R g @l
g WSl W UK 3i1dbs C,,, T AT & TR DI =T AT
gerid o | e Al R 9y @) g8 Wl H AW g ard
ged o U9 i 91 37 ged o | T e WR 9 B g8
F$i @I o H Fed fdaw R a9 @1 g8 Wl & SHddi A
w—3 T IR Ud g9 ST Bl Tl gs A3, w—6
Td $9d SUTII B! 9l g5 AT Gd w—9 IHII 3l Bl
FH AT T TS |

SI0qe eI §F I Bl IGaed gaol A Ia~
PR ATl UYRNT & T B I FIINOT AN H T SiAl
& fIEROT §RT candidate ST &1 T WART © | HTGTYRT
TS | 146 Iqd AT § ¥ SIMA®H DNA BT T B &
q9eTd diacylglycerol acyltransferase-1 (DCAT1) exon-17
BT fawqa fbar a1 vd PCR WM&l &1 Alu1 Ficrafe
TSl & e fhar a7 | Wefed fFersy PCR SdTel
DI BT fhT TTAT | ATSAYRT Wi § TC Td TT RAersy
1 UL CC SISy Fa 31feres JTdl uram a1 |

4. B uRRefeAl § 99 fasfia sguw wsi A
GIefdTe ggiwdr &1 Jedieo

TH.&. Wi, . 918, TA.U. Y9, 3i1.Ud. agdal gd 3R
T¥. Hee

s fAfed & T Geb HHT UTe] arell i &1 gerl 4 agyl
TSI Pl THGRRIT & TR YT B i Ud A grerawen &
SR 99 @1 gfg & faie 2 S Afdd divs el &
JMITISHAT Bl & | 4 fawmfiad Igust Wi @ g &
A g @ QIRTA e [HT 13T | TDH Wl Dl 8—8
& I wEl A favad far a1 91 S STeTINR i

GMM HSY # UINY & ¥R &I JaoT

IENEGIY T g @I ICAR2013 &
(400 WM. (400 WT. (600 UT. IR
Ifte) fqe) wfqE) smavadan

DI E ICCI R

INRING IR 3145 2581 23.49 3000  26.00

(fepam)

DMITTUBYT 72182  789.06 90493 101000 826.00

(. /fe=)

DMITTUBY 5569  69.30 85.76 7692  71.70

(. / fam.

w°75)

DMITTUBYT 4054  4.868 6.114 5.00 6.50

(. / fm.

w°75)

DMITTUBY 0726  0.908 1123 0793  0.960

(s / T3,

w°75)

g UG 1 9 2 gfoed fad fasor @ e Raars
IRING TR B MR TR BT TS | TRITTE &3 H oig ugref
IS 10.0 £1.23 DM /Ufdl gacaR ot | Jifag fHsor % D,
OM, CP, NDF Ud ADF ! HT3T hHSl: 96.91, 94.79, 12.42,
46.02 Td 27.70 UfRrd oY | oS 919 & T H T A
PHHET: 94.28, 89.66, 8.37, 64.53 TG 49.83 Yfcrerd ofl | DM,
OM, CP, NDF U4 ADF &1 UT=rdhdT 1 Uicerd @l fad {8707
B R RIATS dTcl FHE H HA: 56.77, 61.85, 52.55, 53.55
Td 43.10 Uferd Ud 2 g 1fde Reb Raars arel g &
HHIT: 64.00, 68.20, 66.39, 59.98 UG 54.08 WA UTS TS | &
ferere Rifad &7 &1 gorr | Ueb yfcerd ifcrg fAsior areft
el ® DM 3T<TIEUT, DCP =TU &Y UG ME =TU &80T g
T ST 31T .UM, 2013 BT RIBIRET & 7Y o |

TEX WA H 15 GMM 3TTRIT II%p WSl Bl A T8 H
e fopam 71T | FiE—1 & IgRIT BT I8 TRING 3R
R 1 gfoerd Jifad fHs7 v STereR i g Radrg

RIfde R & A= wWRI R qg < drell Wl ¢d S99 A9+ @) &Hdr

Il # Wfae AT BT 3iId INIRG

PREACAIRGN AR (fam)

S 2-AE ®d g4
40091 /U] /Te 1968 7242 5274
4009T/ug/fad 2128 8543 6415

Mg Wl F 3 3id gy

@)  IRIR® ¥R ([H1) e
IRt siftm (1/ 7/ &)

8110 2390 2430 2430

9869 2390 2450 2620
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g, WE—2 & IRl Bl 96 INING IR & AR 2
gfoerd wfag fsor & | v g9 Raeg 78 @

Tl TS ST B SIHUAT Ud FHeIdT &% & Ha¥ H &l el
H IqaWT T 3 BHAl @ oy @RA FANH UG BT

AE—3 & TRl B BMH H (AR T URARS
Race—feE (W =18 @ 8 ©< 9vanq 300 T fad
fAstor) @1 75 | wfde s § DM, OM, CP, NDF, ADF,
hemi-cellulose T4 cellulose $HhHIT: 94.66, 93.88, 12.58, 49.
78, 23.54, 26.23 T4 17.16 TR Sdfd 3o o1 H S
90.33, 85.82, 7.77, 69.17,49.97, 19.19 Ud 35.08 Uferd oI |
DM, CP, NDF Ud ADF @&! UTeidhdl AT 33.65 A 71.39
gfaerd, 53.75 ¥ 74.60, 22.50 ¥ 72.88 Ud 18.93 ¥ 48.30
gfcerd & a8 or$ T | <1 ufoea wfed s @ ®E
Regers arel g % DMI, DCPI Td MEI |1id wd 9 3ifdd
ofT | QUICT =I1RT HHTEAT I |41 IR UTet Y 9] 377 1T,
3R 2013 D1 UINOTH SMITIHATRI & TIHT Ul dedl Dl
YLl BT H rAHe o | b Ufererd RIfd Bl qRebp Relrs
ID! atE smaeaadrsil @l gfc & o |

GMM ¥l & 7ol 31U GieiaRell (J9H g Bl 400 IT.

S T AT |

Kisspeptin 14 @7 YI&®¥0T YT Ygid &7 3990 Fmoc
AT BT TIRT B Y kisspeptin TR UWCTSS BT AZIYUT
ﬁwmwﬁkisspeptinmﬁmﬁg&ﬁ
T A B TS b 21 e @1 FEiRa srafer 'k RP-HPLC #
Td Tahel AIcT H 80 UfTerd 9 31 ¢ §U ScdTa+ Uadhid
BT | STl U4 fSTeel! el a1ararvl # ovine kisspeptin 14 1
g1ae BT JRTd- & & foly CD spectroscopy ! TS |
Tegs (1mg/ml) @ CD spectrum T 3ifdet=T Il, TFE (50
T4 75 Ufererd) HFIP (50 U9 75 Uforerd) # fosar 7am | ot &
YeT$s BT CD spectrum fxdT Y fg<ir == aret & 3fRa
o, ST & AGFEd Hoed ARTAAD UCRS & (oY
AT TR AT AT | Y= HFIP 9fderd Ud 75 HFIP
gfeerd H USS 9¢d gU HHEE d9de Bl SR |
SR URTSS & HFIP &1 Aisdl 4818 T8 a9—2 SHD!

<1fcd fAsror, fg<fir |9 @7 600 1. Jfcrd fystor) Td uweq
TTfaReIT gTel JAI |HE DI 400 1. 0fad fAstor arar yamT
fopar 1T | fcE, SMMER Ud IRIME A1 § DM, CP, ADF U&
ADF 31 AT ST 96.8, 34.58, 61.58, 11.43: 14.06, 7.85, 53.
10, 53.41: 72,50, 18.46, 34.79 T4 24.13 UfTerd UTs T | 1
A1 TRl # urEedr qonie g ot | g S dTelt W
(FE—2) H UIv® ddi &I areddl defd w9 A (P<0.05)
31erep o | Uo7 BT AT WIR 400 TT. RT(crd THST0T BT Rep
Reerrg arell Wl # S gremaReT Ud TfaRer H qFl Holl
Ud yep yared & g g M| Sefh wee gy Wi
J=TUBOT 600 UT e 5707 RIATS aTell g& <= dTel T3l
& g ¥ @B P I TAT IER ¥ 3 U B ATaeg el
Hegd @ U5 | Y IS UG ARING 4R H a1 el
GRHATOTR GeIR & STUeITdrd 31 UINoT TR <vdT 10T |

5. 99 faafia Igusl vd <N dsl A y=RIcare
&HdT Ud el 91T

9 @AR, TATHSD Adbdl, Ol AR, ol s, @
fOrHRIT (25.07.13 ¥), ST &Y (19.08.13 W) T UHdT a2

(21.08.13 &)
IIA URSeT H 9l gg A B ART T FaT WS uTelT
BT IR deelld, TS yaer Ud Raelrs ggfeat & saifa

AdSTerdT 7131 3 gfg g8 |

Kisspeptin peptide @7 § fdal AIHIBYT: Kisspeptin Th
GnRH secretogogue & T4 $H®T in-vivo fshareiierdr &! 9g
8U LH &Rl & gRT Yel w9 I AT Sl Fohdll 2 | O
T3l H Kisspeptin (20 ATSHIUT / Y] / 3(A:RRT HT & A)
STAT T UG —30,—15, 15, 30, 45 Ud 60 fHC & aRTel TR
ELISA §RT WIS LH &I A719T 37| ©: § ¥ 3 gl 4
STe @ 15 AT 91 Kisspeptin peptide 8—10 AT d¢ Y
TR B I Bl oAl | e G & AT "ed o
S =g IRl # I8 N WRI A IR Aefe w9 4
ofTST 3 o |

7G # TE ST arefl WSl 7 "GH® B URT BN B [Ty
Dopamine Fldg=<l @1 &#ar: A€ | 9 3T+ arell i # LH
pulse @ IRFERAT ¥ FIR = Dopamine Ufdg=<l @l
AT BT R B D (oY 12 ATAYRT Wi (3 F 4 a9
DI 31Y) BT THE H FAM wY W [q9aT fhar 73r | Su=ma
|HE @ WSl # Dopamine Ufdg=<l &1 (0.6 A3, /fam.
e & i) fosT | ] 9R (91 7.00 997 UG A1 5.00 991)
Tdf3ra faT 73T | ELISA §RT ¥ad § LH, FSH U9 Yok =
@ WRI BT RTHA 8 AR—IBIS DI AT I YIRIT  gd
G & T UHa fey MU | ufafes gag vd adere |

L 17
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67 —T1 —T2 —T3 —T4—T5 T6

LH level (ng/ml)

-30 -15 15 30 45 60
Time (min) post injection

fsparci® kisspepitin edd=

QU U8 gU H¢ DI YANT R §Y A &1 UgE @ TS |
TSI WX corpus luteum & fIBRT B THHY 3SERT &
JEIH & URIETOT B TUIRDIGT Bl TS | ITAR A8 DI ©:
Tl # ¥ 5 Wel IR fafi= a1 (STaR & UR™ 89 & 2—7
oAl 918) IR Wt WY | 7 H 31 & 1eT07 Ui e off
ST U As H A A <G AT | B: WSl H 3 WS A
22, 36 TG 16 =HIUT /Uit el & R & A1 W LH 9R
DI JSRIT Bl ot | R W3g a7 arvett Su=iiRa wig A
LH T 3iRIa W el w9 3 31ffid o | o[ Wi A%
H M @ fad IR 9e $F R B A1 7S dh Ui Bl
W /Y H AT BAT AT ST a18 A ufafes gear o |

40

LH level (ng/ml)

Days post treatment

Ud Ua $d

ITAIRT g o T el § URG §RT 1—2 CL &l
IuRfY ST Tar ST A1 Sidieh AT @9 § gem
BifeThedd / I 3feTedl &1 ST AT | SR a4l
fagryard ure gfad ol & 5 7g § 7 o arelt Wi #
dopamine Uil Fcl 7 ¥ 3ISEIRVT I PRI a7 AP |

& & 3 HHAT BTcT] BT IcqTE: &1 a9t § I HHA et
& e oAl & TR Fel 66.7 U (16 /24) WS di=dl
SER NI oY | Uredl FHNTH Ud SEEa] Bl SHHSE 923,
41+1559 U4 1075.77+15.72 faAl & 3= U< favar ram

51 gor AT feaw & HHeT: 966 Ud 1166 o & 3r<x
oAferd fpam T o |

aveT HSINT 4 @ dId @l Jural U YISl &l
747d: Egg Yolk Tris Glucose (EYTG) 1 fawamor #
ascorbic 37 (0.9 AT, / fAell.) BSA fraction V (0.9 .
/el @1 3% 9) U4 cysteine (1.211 ./ fAell. @1 <= 99)
B e & gerogsil @ wielia faervdrel, Shfdddr,
f3Tcell Ud UM o 3REedT WX 72 € @ S/afd ddb Ufwid
AIH TR TR GSRUT B SR DIS Y9I Tl ST 137 |

GMM Hgl @ Y Si9 197 U9 8417 &1 4737 4% 919101
TG @71 gHTa: 42 f&A1 B 3@ & GMM 3¢ &I fafs
JATER BT 30 YR HH RIcAThR I UIN{Oreh T q11
AT FSTAPT R Sid AT (ATSTHT IbISl, el ATSTH]
UISH, Tl T Blelegidl, WIS JRAT) R DI Areidh
g1 el o | fobeg FRIFT g @1 arver d=a §=11g 7Y
TR H TERERM BT WR ARid w7 ¥ (P<0.05) 31fdd
o7 | YRV I8 b od & b Yeb Falddi¥id agdsl 4s
GMM &g 31afd & forg Uinfires o= & sraia fafe o
HHN E |

GMM #&l & 3IgReTT Ve GaRIcaIa &Fal U ardid aard
BT 7479 GMM Hel BT STeTdryg @1 el H shHl: 38, 40, 42,
43, 44, 44 UG 42°C TR 10.00, 11.00, 12.00, 13.00, 14.00, 15.00
U9 16.00 T WX 6 ¢ Ufifad 5 I@re ddb I@H A
TG fear 717 | AT T BT 14.00 HS UR IGAT &%, T
AU Ud Ads! dIAE W Aeid (P<0.05) 9 <@l
T | AT TG Tt Hel H STl SIRIUETI, Rad Siid R,
R BRI AT AT IR ITed U Yh1o] Ierfiera
fRIvdrall uR ®Ig Arid <R el o | by T 9<iE &
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AT JTd & qeTq ATdig T+1d dTel 98 & U 9 -1 41
SRIESEEEREESIE

6. Yo W9 dd vd e da fer
IR AHh-1PHI §RT 9gUS HSI &I I
ud o A gig
FET HAR, 6l FAR, GO l, T9 HAR U9 TA.TH.
. FHdl

e PR D UL YT ISR S HfUD w9 DI aspirated
T T AT S S WA H o & oy —20°C W
WeTRT AT T | 98 HRA & T9AIq H$ | YT oocytes
H 39 fagl Sd=aT & o7y & ) SF 918 Ae & a1 |

7. el s &) oy Y & fag Y arfra
ygfa @ arT Swred ¥ gfg
TN, I, TSR, HIOM (31.01.14 ), AT, =agdal, B9
e, RN AN, 91,09, A1g, IR Fgdal, Sl ST g
v Rig
e gp eFl | U & folT AR B SMaTIRATAT B
amgfit 2g faf=r & @i wefal @1 Aela vd
AR B YT fhy 7Y |

TN Yglcrdl §RT 919 O &1 Y AR Td og garef

&1 ORIeToT fhY T | S B AT A 3red] uRyFdr UTx]
T TE |

- " ! a;l ‘

Si @ JvsHINRSILBN &1 3-fact yRuFa

QU IR IeelE-d JHTa el ur 147 | fheg I faRyany
fawaia Y arfa! ugfa &1 g 4 By BN g

SNHFAGR R 7 ¢

FIOR R
SMCR  — 1
SHHF i

Control  uu— ;

g9 °T9 $Y Sld Sdreddr (. /28) aw fafr=
Sd® ygfoal &1 y¥ra




ANNUAL REPORT 2013-14

# e Aftd AT H AfMARad B TE | Ue Wl
UG B Jor1 H g vd B’ A vk & s
g B 15T B SUS ARid BT W G S TS | O
I H "l B HIT BT YART (10 S /e dR Bl &3 ) +
IdR® (60 fHUT. 3o Ud 40 fHUT P,0, / TdCIR B <X A)
-+growth regulator-GA, (100 ppm & ¥) I3 IR Td dIof g
ST geref IUS # Aie w9 I gy <l TE | g # 9y
IR DI IUS DI gATs B 60 (el & I $AD! HATg
(r=0.93) Td 60 Al BT gaTs & AR Y Uard HUBU
Uiy T[EBT (=0.74) | HfEH U9 TATHS I W TE Had
far T | g 991 SUST DY dTell DI TS (=0.81) U
500 §1S1 & AR (0.67) A ATfd WY I TS H TSI U1 AT |

3Ivg SITENTRT Pl qrfep! UGl H eITHT @ A1l Sicliae @bl
SATGHAT G P %I ¥9 PSB Ha¥oT &7 FHId: TaIiad
TREME H ATH GMT TREME Bl fUeT] Slelidd: Jhd Dl
UHTRIR SIIS! HARI H 50:50 AT H garg B 4 18.5 Td
15.3 Ufarerd 3ifde Sa SuoT <1 T | 9199 fHar PO, ufa
TICIR B I W 60 fHIT P,O, BT TANT HR A TUeATeHd
13.8 U 31fdes Sig uarel sl uTg 78 | g fa=1 PSB
HAROT BT T H PSB HeRYT A i Uared &1 Iuf W 8
yfcrerd I gfg < 78 |

@19 TRIIIE GY TINT G&l & 9+ G TH] YervT arel
gerlf U9 GeTaiy T FHIE: THI ERET0T arel uaref # as @l
W Td drerd a1 e & TANT 9 3RS G 1 &I Ui |
3ifermdd S sifal T8 | I3 vd 9a1 gear @t e
¥ arFcaR Ud fadwR H Uiferfae getaR & Q41 81 =Ry geil
# 31y U wreie wu 9§ 1fde iy a8 <l T8 | fhg
feaF R ¥ 3RS Ud eacar | 1 @l Hies H yadR uarf
& HROT I A1 TR ST 7 |

FIRT IHIGT &G PId HIY TUTH): e IMH RIS D
Jo T H AT Ud Sietdsd A8 | gl Y IRT S H
g 21.4 ¥ 25.9 TR oY | W=l BT HAI (10 T/ THAR)
+3RE (60 fHuT 39 wd 40 fHUT PO, /THRI) &
TIART § AE WS Bl WA Ud I IaRIhR0T Bl Jell
# gt o9 gaTf H HEN: 145 T 16.3 B iy <@l TS |
fehdi+fheetl BN @ gomm # Ufdadg ga8 XA W
T D1 Y&h ART IUST U9 el Y aRT ST BT 115
Td 109 Ufawrd ¥ o | gHF T4 e+l drel

30 2436 2528 24.74

23.71
21.27 22.03
20.07 I I

c C+CO D Sm

2

5

2

o

1

(3]

1

o

System dry fodder yield (q/ha)

o (]

7 SM+ F L BC TC

Pasture species Fertilization

fafr= tdepa ofY vgfoat § o arT Sareq
IRAMEI B Jo H o Td Slefld 9 CP, EE Ud
hemicelluloses Tcdi T ATAT TfAH o) | 57 TRATET H TR
qrel W JUAT ANING 9R ¢ Gd o Sidih [
RIS H =R aTel 9941 7 60 a1 @1 3@y § 1.4 fabam
TRIRE IR &Y gfg < T8 |

Sowing

[ARIGT FRTITE U G&T U9 STeT WYeroT SRl & He¥ 4 JaT
[@eIvary: V-ditch Bwex Hed=l # € & Y&h AR, qIol
IUS T4 Oig UQref IUTET HHL: 11.94, 12.94 UG 12.0
gfcrerd Afe wU W gig <@l TS | AT we B WA B
TRART 1 Gl g @1 H & TART 9 679Ul g9 ol
Ucref IUTEA H LT 1548 UG 8.83 WIerd 1fdds o |
ERUTIRY A Wll Bl JUeT WRUGIR Feblel TQ Tl H
g1 | U] &b ART T G161 ST qAT 9 y&1ef Icarad

# \nie w9 ¥ gfg uE TS |

e gp GRNeTfaal 4 Juradr Qe @RI Ugld @T
gog e Y&b ART IATE & Ha¥ § I ARME YoITell

20 4
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# O™ (Cenchrus setigerus) Td Tofgei (efear ud
SIelIdh¥) TR BeIaR Gell P PIg [AURIT G9Td 81 ozl
AT | &P ART TG UR ATARIRAT BT SATET YA G=dT
T fohe] ATARIRAT T IAA H faNE ST A o |

§Y SITETTRT eI ARTITE UGl & ST &1 &l Foirtaar
® SIGT &HAT 9N GERITT &bl Uq SaeNT BT
H7e: 3ifactT Ud MR & Ulel P 3ruer o) urell # 3rfdd
JARSNATT UTE TS | ot &5 Td IIIBRUT B FHH wWR B
T 3§ SR & A1 30 o A va 60 fHum. PO, Ufal
BICIR BT TANT BT A eI AleH BT U b ART
1ot farar 137 |

wmawnng{ﬁr

8. 9&d ud wi &) uRRefal § wiasri e
DI TG HAAT BT ¥ ATH

AR, GRIEAITAA (14.11.13 ), TTH. o, Na. Aferd
(14.08.13 %), TAUASD. rEART (09.01.14 ) Td U
SIS

< & <feroft er # e WRAeT urer ool § 9 RET 2 |
sferoll Sfiqier & § ®Ee Siige ud Aifdad fRifrer
RN B AT & Y= 3 urdl 737 fob 6 T 12 AWi18 &
IR WR TFI XA B BRI 1 ST FAM ARIND AR
T foar | Afdad fRifaer @ o § ®Ee AEe # o

Td A B Y g & THI T gU TR B H=T T
AR 37 o | s IR AR TR BI IR ST

e o arforeT  gors e &
friferetm
3 6 \«ile X' 0.86540.020  0.87310.017
gﬁ?_m'é' B AR 12 WCE R 183540031  1.834%0.023
WL TAMTH WX 3.93040.053  3.70410.041
T S 403420041  3.870%0.039
T T
CIRK S B AT 7564051 6631049
ST T oy GSM gsetosd 5024026
(He) W
S~ gedl SH W 0.382£0.034  0.336£0.031
1 Sl g 6.097+0.530  4.713+0.310
AR (fE)
el ST 84.75 70.63
@1 (wfcrera)

Sferoll I & Pt 75 [HATT BT 1494 TR &9 Y |
FIAIS UgR & AR TR TR Ied H ghy =g
RIS, ORYRA, Uodlied, (PRAER), Tl (S-1S),
AT T4 SR H R @I Bl &I ddb-ial
AnteRE fear war| Sferel &E oUW &

ARTES # oT¥RT 500 ATIATRID R BTH HRINT ¢ |
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TG 2 : 1 UG 2 WSl °§ IR

1. il S Ud A9 IWUIGA 2, AfADTelA s Bl
Y+ SIS

AU val. U=, ey arueT (03.05.13 ), Ta URIaTT
(03.07.13 ) UG TH.TS. 3MMET

JATIBTAT W A UG ORI S SATGd B aretl Y
fg—sqelio s B | 18 &1 9T & 999, 3, 6 U4 12 A8 &I
3R IR 3ARId ARIRSE R SHHT: 3.00, 15.15, 24.65 U4 30.08
fpaT. uram T | e ST WR gfE 0-3, 3—6 Td 6—12
HTE I 31TY TR FHHT: 135.0, 105.8 T 40.0 TT. UTS T8 | UH
. A8, IIWDH B: A1 U4 gD AINd [IHegad S &
3T STET HHY: 0.863, 0.740 Td 1.503 fham. o |
IARSNIAdr &% 0—3 HI8, 3—12 A8 Ud a9 gl H

YT 98.95, 96.83 Ud 98.61 Uf9Id UTS TS | THNTH X 98.4

gfererd STafds FARHAT @ MR WR SI-6Y HHeT: 88.6
I e | USTHd Hel dl I3+ [a9e IR ©: 418 & TRING
IR T4 YA Hedd H RIesgad 1 IdIe HAL: 3.12
T3, Uef 180 TT. UTAIT 1T | HIRT Qe Teiiall S SedTa H G
&g WIfaeiet farart vd TRer Yoif=aat o1 61 S 9 TS |

2. o td yam uRRefaat @ sasfa wrefar o+
I B TRT 9$ &I fadra

TP, O, ARD. Aael, WaR. vrHf, fode qe=n vd
TH. 3R

T & URR, bR | Ulell O X8l dHdIel &
IATEH ITell VSl § F Udh HRT A% BT I IRIRD 9R

S @ 9, 3, 6 T 12 HIE Bl IATY UR A 3.14, 17.58,
27.78 & 37.70 THUT. U1 AT | RN 491 H g A
ADG-1, ADG-2 Td ADG-3 $hH3T: 160.51, 111.80 Ud 55.52
T, UTIT 1T | I @ AR UR FHANH Ud S &% B
95.65 T4 89.09 UICITIdT Y&! | d%p qlf¥ey, HHAT & W,
fgd wd g Food R fReTEgad o7 &1 &g
JUTEH AT 2013.00, 814.18, 760.62 Td 715.31 UT. & |
T DI g T I DI USH HHIE 32.46 HAISHI, 32.17

2500 1 2013.00

C 2000 -

> 4

5 150 81418 76072 71531

£ 1000 + :

9 i

= 500 1 | : !
d i !

0 . . : :

Annual I clip Il clip Il clip
Adult Lambs

TR ws # 3Mud FeEgad & e

qfcreTd, 8.74 UfIRIG, 40.67 UcIerd, 6.94 I, TG 0.72 .
qTIT AT | 2 fadE IR B HE B ARG IR U9 B 418
R GIH Bl H FRbASgad S STa $HHT: 5.84 fHT.
Td 100 IT. UTIT AT | AT e AT Jedih B0 Ud Jegav
T 2.073 Ud 0.096 TfT 1000 U faad RN | Tl 147 ¥
59 9Y] T fOTT, fhami, SRRl QoI ud wead
IRATSTT & fHal BT S vas H AaRie GuR =g

A TE |
3. el & 2q didhdl 4$ &I ATdhdd U4 fawr™
ST ATIET, U, Ucd, YT, ¥ Ud UH. 3R

QBT T D HAAI BT STH D A, 3, 6 TG 12 ATE Pl
3R R 3 ARIRSE AR SHHT: 3.31, 16.04, 26.01 U4 31.72
fopu. aram 1T | Ardhet W1 H FHol AT ADG-1, ADG-2
Ud ADG-3 shH9l: 140.3, 113.70 Td 44.74 YT YT 77|
FHAMTH & MR IR FHEH U4 o9+ & A3 95.10 T4 88.

66 TfcreTd Y& | IIR a1fies, FAAT & e, faci vd g
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B UR FB-TSgad S & 3iId STa HHAL: 2350.00,
790.19, 778.70 W& 790.62 UT. X8T | del A T BT T4,
fawm avg, AR g, ASelTH, X B w1 Td d] B
Ve HeT: 30.06 HIZshiH, 9.73 UfI3Id, 0.86 UfIId, 10.58

3000 { 2350.00

— 2500 - i

&

s> 2000 -

('8

(2 1500 + 790.19 778.7 760.62

S 1000 - ;

= 500 -

o T T T T

Annual I clip Il clip 11 clip
Adult Lambs

qArepdl ds A dHd ReAsgad & IAURA

gfererd, 5.53 . UG 0.74 U 41, 9137 7T | T faWg ™
: HIE & YRIRG YR UG Yo Hodd 4 RIpTsgad oA
TG A 4.12 fHUT. TE 140 IT. YT 137 | A1f¥eh *iad
i WIUTAT Ud Jegax A9l 1.4613 Td 0.1119 U 1000
gyl faad & | TR U9l 9] UTer (9T FAsigR &1 15 9
I TS |

4. MAwr &5 @ BR Td 989 § 9 SA@ied ¥
I~Id A$ % T fabra va Rerdiaxor

T8, OL.d1. Bl Ud TH.3TR. 94T

IRID ST IATGH B dTell HHR 4 H ST H & 1Y, 3, 6
Td 12 A8 B MY UR AT ARIRD 9R HHAA: 3.41, 18.40,
2217 Q4 33.54 fHYT. IR 737 | TRE e 2013 H U &
GIRTE FHANTH UG HAAT ST &Y AT 99.14 Ud 92.59 Ticerd
I &I T | IRIB S Tl HS §RT YIH B: A8 U4 IIB
e fIPpTsgad B IcdTad HHI: 1.06 Ud 1.96 BT
TAT T DI IITS, T AT UG HQele HA: 353 HHI,,
19.81 ATSIA TG 0.73 Uferd Rl # U9 5.93 ¥HI., 20.23
ATShTE T 0.52 U9 TORp | Urar AT | a1fie 3iAd
qodic BT Ud Hogex AT 2.08 U4 0.47 Ufd 1000 U
a9 3B | &9 & (HAMT BT I Ya$] H ATARS GIR
Bq § 152 S 41 TS |

5. TRT Al ¥ 99 drdl fagivarsn & fore Saxerf
SiF &1 fafesd &xAr

TSI HAR, AR HAR, IR.GH. 007 (31.10.13 Th), T TH
AT, 31T GAR, Y. 8. Twcll U4 RS, A1

% &g IRWR, IR U9 (fiarR) el & SaxrsT &+
R WST B D T8 & S (THDI, FeIH o9 U4
& THB) D A BT AU NG & forg sifber fdhar
AT | T B ARTIRS 3Mher AT Fhal Jabid (L*)
I AN URT AT <Afh 7741 =9 arefl S BT 37uel
FHADIA ST B AT DI L* oI H U AT A IR araT
AT | 7% &3 URIR, DR & H D THAT bl Jer-l §
IARTST &F & TAD dTell A & A TS THdIl g
Y | IARTST &3 & Sl H AT DI A 31H UTg g SIdids
SR A1 W9 A HH U7 AT | ART 4S & el 4 PCR-
RLFP WX HHel: Msp1 Ud Bsrl UfA&feId T=agal & A
R fageryor fosam 1ar | MM (0.56) YY (0.71) RSTHiersT @t
JRARAT A KRT 1.2 Td KAP 1.3 fa=g & forg arfaredd
qT$ 778 | KRT 1.2 Uferdt # 0.75 (M Tferal) Td 0.25 (N Tfere)
STafds KAP 1.3 # 0.20 (X Tferet) Ud 0.80 (Y Uferer) aRFRAT
uTg TS | Al T @ foTU Trichohyaline (THH) S
SETI3I BT BLAST algorithm Hahd <l & 6 FIRT 5 &l
DNA s[gell 59 § | SuaTel ST sRaatreli 9 fa= grdil
2 | TP TG IR THP Il fdaiTd HIRT W W YT THH
I 3t @Y fafdrerar <@l € |

6. HRd AAl As B UgA shIs

Y%, AfeTd (14.08.13 W), TUH. Iolwd, R, URMARIFA
(140813 9), TAUA®. fIEARA (09.01.14 W) Td T
SIS

I AT &5 S SR &3 ATAI bog, A-TaR TR
AR WA 4 BT ST 9 & F9Y, 3, 6 Td 12 AIE DI AP TR
INING YR hH2M: 359, 20.75, 26.14 Td 35.83 fbut. urar
AT | 3 < MR gf 0—3, 3—6 Td 6—12 HIE Bl 1Y
TR ShHTT 20536, 54.06 UG 49.57 UT. UIS S | AHNTH TG
FHNTH @ SR R HAAT O &% ST 87.91 Ud 84.37

gfaerd X8 | IR WA "l UG s BT A o &

23
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IAMET B 2.19 UG 227 {HIT. 9@ TAT| 0-3, 386,
6—12 HIE Ud TP &1 IRoITdad! &% HHAT: 97.56, 100.
00, 99.30 Td 98.41 Wfrerd g g | f&ror <At & 19
BT T Fet 197 WS 901 7% |

THIMRIARHY, AER H ARd A1 A8 &7 G

7. 989 Ud B ¥ &9 Sdred & fauw HmRT
ERAEN H gaR

TR, M1, OL.4). BHIC Ud U, ATl

Y 2013—2014 B SR ST JTRT WA b T ddi bl
42, 84, 126 U4 168 Al IR FHot AT ANIRD AR HHT:
601.98, 1228.60, 1738.03 Ud 2141.41 IT. UTIT 1T |

STHA SFIRT E=er # v, fgdh, g, aqgel ud uem
HeIT TR T BT TG HAT: 18.53, 64.21, 97.59, 109.11
Td 141.12 IT. 9147 77 |

faetyar afta
ATET BT 3T TRIRG ¥R (3T 3.16 + 0.03
PEEEREN 3.32 + 0.03
el O TR 3.16 + 0.03
IO gl DY GET

SRilcaRsLD] 481 + 026
Y B W 434 + 028

I g@@l BT o R R (T1) 23843 + 1364

JIERD A SRT S ¥ v, g, Jd, oge vd uam
BT UR SHHTI: 144.85, 131.68, 117.23, 108.64 Td 121.88 1.
T BT ST U AT TS T D1 ol T, T DI
T Qd FRETT a7l ShHSE: 5.98 WHI, 12.68 AISHIT Td 3.52
gfcrerd rg Tq | A 3d Jedi WUl Ud Heg &)
ST 1.92 TG 0.94 UfT 1000 TR a4 &I | TTHT Gl
IV BT 53.72 YfA2rd Iqd Heell Sdfd 35.37 Gfcrerd
HRTSH Heel T AT UTRIT AT | ST 62.29 UfTerd g
STeNlel Mo Ud HrRIASSS e ¥ 3THRT Td Jaaeirel A
BT U 7 | A vew & fafi=t vt | feaEi ge
IR TRGR FITSHT DT Fof 7 STHA SIRT WA 91 MY |
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A 3 : WS TS TN ST oh Tod HAe 2 aehriichl °§ GeIR Ua fasme

1. fafae gy ¥e wR smenRa you waftha Swrsl &1
fertor

SI91. AMFAR, TUH.GH. 1T (14.07.13 Th), 35T HAR T4
drd). daH

fafr = UeR @ S faRvaar sxaflted | A1 3 ar
Tl & 2 B ATF—TT Y~ H H9 & TN & GUR oG
AT 3T 1T |

fafer=7 g7¢’ aret I HaR T B qRIF S, IRT UG
gifereex @ fAstor & |rer 87 ufcrera iRad 9T Uiftd & 5
A= &RT 991Y 1Y | SRTRT Gd &9 & fHsror & (T e
& AT TT 9o Ffe arel O O g1 & forg Suge

Ll

g g3l H%?IT SIS

TE o | difeRer @ T 9., T T SN, JRT B
fHs7o1 & et 31 AT daTel WHM 9T AR B
2 | difereex @1 30 Ufirerd fs1or | S @) Jorai vd SRR
1 {31 fobefl BT & &T3) bl STl ol gTs &T9cl H GoR

IRIT T | TS A IR 987 Bl 31t A1egH H (pH 5-6)

60°C W 30 fiie & frg 0.5 uferera RifrpT= ggHRS &1
TIRT HRT §U GhRYT SUAR fHdT AT g1 8T A Bl

3Tl Aregd ¥ (pH 5—6) 10 fAe de 80°C ATIH WR 2
gfcrerd Eulon &1 TART R4 §U HUSI @ dlsl & (064
SYAR o 1T | 9 a1 o AT BIfSTH 919 1Y |

T S H AIST & SNl bh ed UR Teiral v
IR 3MTARVT ST B AT &Y 7 | yRafda SIRO
fafr Ud DREF g8 U&fd & WART ¥ pg=ik ¥ Al
AAYRT 1 (30 UfTerd) Td SMMaRer H Abar H9 (70
gfererd) arel fgaea i art TR 6T 1Y | 3RI=aR H dldhal
T HISTGRT T B &1 T & GANT & AAR R Averrdd
3O AT Td TS dTel UTY Y | =T YT H 9¢ 8¢
IR & RT BUSHRET, TTetld T fCHTHud qTT 47 |
TR &9 ® 4 Nm & Y& 99« dTel 97 & AT o
fafy=1 efgR Has (8—10 MM) TG 3R T-d (90—135
piles/inch®) dTel BABRET Tl & T (IR by 1Y |

J9f & < dENB avEl (4—avH)) FT QBT TR Td HeR
DI el & TS HHA: WRIG Td &1 g 1 L I B (1000,
1500 T4 2000 GSM) A SUART T (b [T TAT |
TE U AT {3 Al @1 ST, el MR U4 UTeY Sgdhid
feryard Sy ot gfd wierdl vd e ufd dig (FaR ve
HeR) | g Td 9aT Td & @l AET 500 H 1500 GSM TG
S QAT UTg TS | F&T YT S DI [ora<l Ud ol
IUST H NI e ST TAT| 2000 GSM B+ aTel Tl H
ST BT SUT Tferha (42 uferera) &l |

DI BT B YAN HA g AW~ AR arel gy
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IR (S & 98 W Thfeld EGNI, $F & R,
qoTEe] ST, HR RAT, AT & U, U Tos) B
e foar am | faRiy w9 | grior &y @ Al ®
BWIRIGY SNl Sral & 7 R v gfieror srimH
ID] GorTHD AFAATSI Pl IAT eIchHH IuAL BRI
&g AT febar 1 |

2. & ¢4 I gy W > fau sicie T
T faferay ux srenflRa A+ vd ofa gienfire)
T fasr

35T HAR, U.GR.UA. TG (14.07.13 T), S1.41. AMHRIAR Ud
q1dr weA

Ui UId Ud HeeAd TR Bl US| & disl & [dog
Td 1 Oif 7 TRIETeT fHAT AT | §HS SFATdT IRT /
I ATl TAT AT 8T B UABROT H Uwoiisq /
AT SUARI BI AT BT AT Jed b [haT 737 |

T P GIIT I BUSI B BISI P [A¥g GENBNIT BT AP

M @1 uRkral vd BT @ T U BUS B DSl D [dog
PRE T WY H GINT TG Sirdl TAT| 9 B gRE B
Ui T T Yeb 20T AT Uil AT AAT g8 ufrdt
Td BTl Yol Td & W7 S~ dhRdl ot | 9 @1 uRrt &
| 9§ T Y Hel a1 B KIS T dael [T B ol 1 §
ITEH T 3MH o | Stannous chloride T d8d a4 H

YT SUFRT §IT &9 Bl T49% H GEIR: Seil Teirar
grT BT 1 Ufcrerd |IfETH NaOH Td 2 Ui derrReb
3 ¥ 73T IUAR B W GNT & ABal ol H
JUR <@ AT | I8 I @ gF1 H F9Y 919 |8 H gy
BT AT A TS dTel UehTeT H 3ietdsd 3Mfdd ufafdw
BT o |

3. U Hi¥, GNY & @91 U4 s & qF 9
wafefa saurel &f fasra
. TR, U, RIR, ARG, wee, A, AR (Refie
31.01.14 T%) Ud TH.Q.H, 7! (f&Td 01.02.14 9)

I b oy RAAvaRt § guR &g dule vd RN
BRI 1 AHBT BT e BT 7T | ¥ #ivF T @RATET
D W Y Hod Fafdd Icaral b1 i siieemad e
3T B, fobam 1T |

&9 I, CLA GRYYf 719 TS §d g1 Joraer: Hqad
linoleic 371 # TRYYT Wg i &I Tew & i & forg
TERYTCY det (70 UIerd) Ud 4 AW b a9 (30 Ufererd) &
gd AMGIGd W BT JANT fhar man) fUeE T8 e
(@Tgfa de+ He AT 99) &1 Aigarn, FEta -1 gd
E—2 1o # w10, 7 UG 5 Ufcrerd off | a9 ufoRenus
@ ©Y # inulin (1:1 STIRRT) &7 TAIT faam 717 | e A
@ TIed Bl 6 el & v W 18 a1 d& “ifds

T 31feIh AT 3.54 TS TS | ATAATRIG ©T W SUT]
TUE B DS B [A6g HRBT BT orl 7 = @1 uferar 7
&THTT Y TS TS |

gl @ fory grngw gfRgel fafer <t gfaerd SivRT w4
I Al H Trollgd SR URshd SUaR fdhy Y
ST 8000 THI TH (5 AIUH) Th T AT wfal #
THATHRN A1 gaAT | b ashl & 3Mfdep TveAm v SR
I D Fag A MG AT H N By TS DI TS TAT
NP HR BT ST AT | SIIRT X9 # fJem= srdqera]
Ui & PHIROT INTRT I 3 2T BT &R0T 3l | Trolleq o
SYATRT TeHIAT Wil | 713 T Uil A SuaRd Sfell &
YR BT BT 3D o | TISH SUAR I 9 4R H {37
B i URece & g 1 & ol H B qa1d AiAD
o7 ¥ g 3 e |

R A4l Ud gesroid! faRvarnsit & forg qeiie faar
T | WS, A TISH @ IUSl d d8dR pH Tl T =
A UTE TS | T AE @) e A TWeH ®f dled &

100 -

@ Control
OoT1
BT2

80 -
60 -
40
20 -

0 -

Batter pH
Cook yield %
Emulsion stability %
Shear force value
N/cm2
Moisture %
Fat %
Ash %

U 991 o A" Ted dI Aifde g faeryag

o@
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100 -
@ Control

80 - oT1
BT2

60 -
40 -

20 -

L (lightness)
a (Redness)
b
(Yellowness)

Hue
Chroma

$H 99T Jad AW TCd B W fIRdang

qrehd A1fd w9 ¥ (P<0.05) HH UTS TS | AT g o
AN e # 991 Ud 9T a1 /13T Aid w9 ¥ (P<0.01)
=T oY |

SUAR gl &1 e H e (L) gRHATT |refe w9 3
HH AT | S1—2 FHE B! TIed 3 UIara Ud 37 uRAreT &4
o | HERY eIl | AT oAl © fb FRIBE g &
TICH BT pH IS WT I 31D o | WA= T Il Dl
HIAT T B A1 1 | 12 A1 TP ol i =T TAR
Td G | gedl off dr 18 faei W i@ gy qwiich
o | B Coliforms Td Psychrotrphs X Y | HERY &
|1y gAY <2 A wed) off | i @gg o e |
e A ARie wU A S off | 18 Al R SUERl H
ATE TR ST AT | HERUT & A1 §¢H Al Ud T9T
warfesedr A ged! o | e & yRemd Had <d o &
S qT dTell A Wi DI e Bl URKT WSRIT (4+1°C)
gRRerferal # 18 fae T weIRa fhan ST Awar 7 |

T IMMaRIF oA fIRmdr 21 W wY ¥ Sudel
Cucumis trigonus Roxb (Kachri) <of Td UUs &T UANT
weHl Bl gg el 9 UK AN B DHA BT GuR fhar
TAT| AF B Chel Bl 48 ©C T YRR HERY
aRReIfl 3 fAf=T Srfelidrer SU=RT S AR 25
B Joi, Bl (2.25 UfRrd) + U= (0.25 wfcrerd) |
IR fbaT 11| ART BT pH T4 UG 9%F AT el
PR AR T | Bl H IUATRT THAT H STALROT &THAT
fd ®T A (P<0.05) 31fAd off | HIHATHRT SUAR &
PR AN UL & N BT AT BIed H oI5 S drell

I TAT Bedbu aRATYT # ARIE ©T I (P<0.01) IR
8% | ICid T4 9 myofibrilar a1, UIEH Ua
Pl DI eeiaar o A & <hsl Hl ddal
farerocTall # |reies w9 | R fdbar 1 |

Aguelt eI BT SHad AT gRATT qer A e o
S g3l 6 2.5 Ul ®rer) ol | Su=nRa T |
arauelY e BT foRgusH 31 o | 39 YBR BeAl B Tg
TSl ¥ UId HSR AT D BIFAIHRT B forv 2.5 gfoera
HTERY ot GAIT fohar T Hava § |

V1T STAEUEHI GICIT U9 I a7 X GICT TH9T
g §5 Gy STEN qIceIwrsl &l @I qicll Bl B §5
ATSTYRT & Il ] [a9Igary: wei bl 90 &= T 6.5 9T
<1fcrd, 30 WIT AIC IR Td 5 W17 ¥RT ¥ fAfHa @l smer
gfeehI gTBTTAR Racls T | S—1 g B Wl Bl Afdd
H I H SIfaguSIR U Ud A UIicH, €2 g
D1 wel @I Rgarrg S arell afeednll & i fsor 4
7T SIS YIS Td IR WIS AEgIot= (NPN) qeT
-3 T B Wl & fad s § e sifdavs
gIE NPN Td 4 Jferd 2T Jifdave a1 SuRerd
oT | 9 PR ¥ U4 3IHd 9IR 25.32, 36.80, 38.06 Ud 41.76
T e Fafa, S—1, -2 wd -3 |9E @ forg o |
Grell Ue SIfdd IR @ IMER R Wee AN Ul 3
A ¥ 48.52 Ufaerd, $1—1 W98 # 51.94 Ufoerd, -2 W8
# 5210 UfoRrd gd <1-3 Wi # 53.19 Ufawa Uig S |
ITAIRT ARl H HR - &3 e w7 | ARTH o |
ARG Thsl H ST Ud BAR & (3%, el & +I1dl Td 1|
Uell & 3feX} gl @l AT PRI |gE | Anle W
(P<0.05) & @A oY | IUATRT FHET H STATRUT & Areid
®Y I gedl o Td U H B ARid WY W gedm o7 | IR
YIS AEeIo™ Ud IEeT JffoRgus+g UrdE U a9 |
g3 WSl Bl Raa | I A faerary ud /i @l Jora
el g3 TS 7S |

HATTYRT T B 4l B 2T 139113l gv GIyiords a=rd a1
747 | 16 IID HIAYRT el DI AIgFed wd A af
|l # Ul g 8 uyel & R W fava fear |
-1 |E (Frf3a) @t wef & fafz 2 NRC fwiRet &
36T RaeE—fieg T8 e S—2 (Wfore <9ra) wE

27
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B WSl BT NRC RIw1Re & 30 Ufcrera &# Raerrg — s
@ TS | I8 Raars—ars 30 fo d& @7 | -1 4
-2 # a9 & A AAq SNfId R A9 38.83 T4 36.94
Ut o | @reft Ue NI R & MR R W5 AN SU,
IR = &7, W U9 31ETe] A & Ows! & $us, fafi=
TGRS bl DT UTT Tl A SUST AT a1 D!

IENEGIY frafa
pH 5.43+0.02
T 75.43+0.28
A 1.42+0.27
STel N7 &THcT 28.25+3.09°
PresT 7 o wfad gRATT (N/em?) 69.74+5.36°
ART U N A 32.45+1.67°
Myofibrilar GereehRoT T 24.9512.35°
Sarcoplasmic Y€ gemiierr (mg/g) 28.87+0.66°
Myofibrilar TIEH ge=eiiedr (mg/g) 83.87+1.09°
F IS gaTeiierdr (mg/g) 112.74£1.03°
Pleo AT (mglg ) 6.05+3.42
Pletor geeiierdr (Ffrerd Gof dleior) 39.95+1.52°

A1 faf=1 |l 5 gofr I ol | 399 RE UdH § B
TAT STALRYT &HAT & AW H IR Frfdh R urdm T |
foheg PTe H RIS I @ AT A1 1ol g H Areid

w9 9 f® off | adw eI I Jgea < € b g
TR IS YHIT el ST B |

g & Ygs! & Aifde e faeyan

2.5 yfeera
Bl grSsy

5.47+0.07
74.86+0.49
1.62+0.17
35.19+1.40°
28.6241.75"

21.55+1.04°
62.36+2.24°
33.55+0.72°

101.29+2.61°
134.84+2.08°
6.21+3.02

87.41+1.00°

ANl (2.25
gfaera) + a9+
(0.25 yfarema)

5.40%0.01
75.1120.02
1.43£0.17
25.77+0.61°
28.41+1.73°

21.55+0.95"
54.93+3.04%°
33.55+0.72°

100.88+1.77°
134.72+1.81°
5.65+0.42

85.74+4.73°

T Xl B g fafs Sut af arer sfia e wu W A (P<0.01) B

1. Control
66 2. 2.5% Kachri powder
3. Kechri (2.5%)+papain(0.25%)
4. Papain (0.25%)
201 M : Marker

6.5

- 35

Tiauefia 9Ide &1 SDS-PAGE

99 (0.25
gfaera)

5.35+0.01
75.130.24
1.23+0.08
30.79+2.54%
18.99+1.33°

23.58+1.53"
48.84+3.65°
31.23+0.56"

102.43+3.78°

133.66+3.81°
5.21+0.11

82.94+2.78°

2.25% Kachri powder
+ 0.25% papain

0.5% Papain

Higueii gl A Saera uRadd (H & E, 40X)

28 4
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7o WafelT avgsil 8 @RI @ 1T &l SYIIT: AHaT
WRATET 9T Bl 3R amerll 999 & forg @=en &l
@Sl BT T ST AHAT § AT S DI a6 g91¢ o

A Y a DI AfAD AN | ATHIBROT A TR
GRATEN B WAl BT TARBROT AT gIRT fdham 71 e fafi=
I O Tl U, BT & o, gl T ATl Bl IR

Thd 2 | S &1 favivaar wied el ¥ @R &) @rd

o~
[hdT |

g "aftfa wr Sdrs
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HTHAH 4 : T AR, T @t ud 1 fem faamd

1. 98, 90 g @MEl @1 e As< arell
HRAT B ATIHAT R ITHET

3. g, th.U. @M, ta.®. dfdra, il woier, shsh
AEE (31.07.13 W), ST AR, ga.gd. e v

. \lg,

Fg G WS, 9B Ud TR B Ui 1000 93] fdad wR
e Jedi A Jegar HHe: 0.198, 0.153 Td 0.889
W@ 9 & as H fifrr (350 ufaem), e (121
gfererd), SRR (11,5 ufderd) guefea ff@n/
JAARD Yad 9d (4.3 Ufcerd) dar (9= / THHar (2.9
g 9dd) Jog & AP HRT 2| ARy HRon #
HHAT BT Y=IT YT Y HROT UTAT T AT $HDT el g
¥ 7.9 Ufcrerd IRTETH RET | d1f¥es AT Jodid Fgax Hehv
gorfa Sifddret= § 9a ®H (0.107) SHd 918 I
HAIAYRT ¥ (0.178), UTcATS! MEMRA Redl H (0.206) AT

TSI TRl H AT (0.282) T |
P x GMM 0.298
GMMxP [ 0.114

Patanwadi _0.1 75
Kendrapada

Garole

GM

GMM/ MGM

Avikalin 0.107

0.178
AfFHTR 4 A= 95 &l 4§
Titfe sitwa goaie g <=

Y & YR TR Ao B IR I8 grar 71 b arfiep
JID AT g HAAT § FId SATET (0.601), IEH HH
S8 goTy HEAl H (0.307), BINC H (0.175) eI WaH BHH
auxd Sl H (0.084) 83 | WD FIR 0.28 Ufererd
(SrFcER—-TaveR) W 1.50 Uferd (37T%<) & HeA I&T | Hl
(0.183) @1 g H Hel (0.233) ¥ dMf¥e oiEa Jouid
IR NI RE] |

Malpura

I H UTel ST R WS, 9™l U TR H ey Jde R
Gl @9 (Wl 9/ 9fd 9¥) A B, 100.21, 91.93 TG 10.37
RET | AHAT & WReT IR IR I+ ufey 9g] a1fiep =
S, IHYI Yd WA 4 IY 2013.14 & SRTF HA: 3. 30.27,
280.20 U9 6.27 X8| ¥ ORE W & SYEAR WR Yfd 93
D T W, Th3] U GRS H HHYT: 5. 69.94, 63.73 U
410 V&7 |

0.900+
0.800-
0.700
0.600-
0.500
0.400+
0.300
0.200
0.100-
0.000-

EADR /1000 Animal days at risk

Sheep Goat Rabbit

P HAFHAY A It o X

VT ST 9N @ Adhd abscess ¥ Staphylococcus,
Coryneform T Pseduomonas, TRATIIT BY lymph nodes
K| Staphylococcus =T & Pseduomonas ¥TH®
STATULAT ST YraehRoT fohar 1T | Uerd &l Wi 9 165 PCR
AT Geroilg A5 & MR W Acinetobacter spp @1
TSI Bl g | Bl 342 Wl H § 2 UIeAdTS! Wi ¥ RBPT
$ IUR W R @ ugEH @ Mg C.

TP > IHd H WS

30
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pseudotuberculosis (pld STF @& férd) & 3nfPad yga
2q gradient PCR protocols &1 HAIM®IGRUT B giad
203bp & THEiTha e ura fhy U | fafesi e #
JffaRe FRIFT & w9 H WA 7 Y& 9 Bhel & A
a9y 12S rRNA S PCR @@l &I ATIBRUT T
TAT| WAL § M. haemolytica & AT ®I Yfarfed &=

S ) R
[ e AL C = i

v

4 # bipolar SfaTvRIl gRT |' #
IGTATd AT g BT f3reei | g

foﬁ,-;/;:fai P
(4 1,§-"!§ %. ;‘_:g'.”
8 .\?_ e - '* p’
: %, = P = 1 =
NP LARE A Mt b

JD y9Ifad W @) 3nidl @) Yo H epitheloid

g giant BIRTHRIT BT 3ATCTHAT

AT B AT wY ¥ e ARIRS araspd @ SR
Td I G gell BT fOH dTUsH 104°F UTT TR B
enrofloxin §RT 3—5 &9 d& SU=RT xR fdbar
AT | AT BT Gelell & W & AR R AfRI FIfd SuaR
Ugfd BT U] UINOT fAIT & NaSi # o] $HR1 R 296 H A
DI 19 US| BT IAHAATNS a7 < TS | UreAars! Jel #
quarantine & SR, STSRIA BT # CEIRETA AM® <aT
& faog UICRIEDAT U1g T8 | SAbIy I¥efor gRT @R 4
granulomas, Wi # SIi¥T AT, Fdhel DR AT fibrosarcoma
P UBAE BT TS | YT B Al H ET, Pasturellosis T
PPR @ I &7 YebId 91T 70T |

UIyUT U9 gvoildl d GRGRE [Har Abe HAAL B
<mga a1 dern JIfad WR H UrcAgad & @ Ao
Ract R I feArew deicd & fdvg UiREadr )
IR W A U AT (10 UfaRd s W) aen
WSSl B gl & AT BT B gAG L U | gefy
I U A1 (18.4 URIRIA o UICH) TT Wolel @l
aferdl & fsror Raerr wR 991 7 R Fefol, SUER &
eI, PCV fRARaes, #fal # @i & siel &
H=T T T afFd IR H Ifg & MR R fRAE
FHeicd & fag I UfoRIeddr # gig urg s |

2. dsl A a9 aF o1 ApHvl, ™, Jrfas= a=n
fafecha Surg

T IETd, SIS |Eres (31.07.13 9), ST AR Td
a1l

g At ¥ Rifesiiy ydy R fAfr= 9ol 3 feu T
raw Agw, A, A9 vd DA & HH: THIHEH,
AFSTIRIT T FATICH SIS she IR TAT SIS (hec IR
qISPprae, Bigd, TllbRe—Vd AMe Ferdd cdrsdr
&l | e Sifde! 3reg=  urr T fh e dl, QLA g
39d TG alel Xad HIOTHIaN &bl Heedr qoIr faf= wad e
HIOTRIRAT BT TTCTeTe AT RET | A1 3 foTY 7Q A1 4 8.
PIelTs, Tfhelldihy, HIgHh! HIbhd, Pseudomonas Td
Salmonella M A3l &1 YRl fhar T |
HhAhied Td REMMA™ TSiadl d  3iftiiaaT,
ARTAIA, TIRITATRIA UG SIS R ATHd garsll &
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gfa Aeeledr urg TS Haed WEn R IR Hel #
ovine pulmonary adenomatosis, Ui i # ifa A=
TN < el § gURfed diat fafa o e o 18 |

Lesions of OPA: proliferated alveolar epithelium turned in
to finger like projections in the lumen of alveoli (HE X 40)

Acute interstitial pneumonia: thickened interalveolar
space with MNC and fibrous connective tissue (HE X 40)

hronic suppurative broncho pneumonia: multiple foci of

(@)

pus cells and pinkish material (HE X 10)

3. wsl ¥ f2Aiey s<icy & fawg yftRIg®dar 2g
JTA DI JUR

<1, R, A wWoieR, Fder AR, va.vava. U=,
AT, UrFaT (01.10.13 %) Td ISid HAR

Ugd PR IAD! WMUT AT U Iugee YA fed
IUT 2 | 39 e H ATerqRT g AfAH el TRl & HAl
AHHOT TISIT BT UNIET0T qAT SHD MR R 1 (7g) &1
Ied U4 = Aigdn & HhHoT 2g Jedldhd R A= g
EfREN vd HaeTele) faesfad @1 75| 9 el A
| by 7Y | IR, gis, 7= T ScTa e
@ o0 UTe e Hepaor @ araer # R @t oI <@ 2 |
SH® A YRS &1 Uga gq oNfvdd s &l
TEd & o Tt feU ST Re € |

qIplad S/aver H GoH HBHU el UG G WHHT
37T arel HHH H AHHU B AIFAT ULH AhHUT AT
(RramR) fOdT & QMR R ATYRT Rl H faFHHAT A
IS B GRAT 442.9 I 4890.0 IS /T TAT IffABTeAT
T ¥ 1688.9 W 3800 37 /UT. UTS TS | Y: HHHTT 7ael
UR (IR H) ATSTYRT e H HHAT Bl ATT 66.7 I 1450.0
IS /UT. qAT AfAPBTelT Al H 2857 I 916.7 IS /.
arg |

BT T ATAYRT R D FAFIT FATAT 7 YA HhH0T UR
UfeRIE® g Haaeiiel s & Hfal # sfd= afet &t
IT T 950.0+236.6 UG 2525.0+561.1 IS/ AT T
U WhIA 7RI UR 86.4+27.3 Ud 833.3+449.7 3IS /UT.
BT ¥ YT BIdT © fob HshavT o gar Aae-reiied arsd &
ORI TS @ QM TIHT 9 AT Afdd BN 2|
AMABTAT TRl @ FIWT Fafadl H U HHAT W
UfeRIE® 7 Haaeiiel arsd & Jal 7 sfad=T afet &l
TRAT HHLT: 1262.5£301.1 Ud 4450.04677.8 3 /UT. AT
U WAV DI S7ARIT UR 156.3+353 Ud 1163.6£316.3
IS /AT Y& W udid Bar g fb HAHHer @ <edn
HaTelier Are H UfRIE STg BI Ul ST AT T[T
31fdre Il & |
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TET P 3GV [AIAEIaT (STgaNHar 3idber) - HAl & log
RUIART WA & 3f€l &1 HT & ARIR IR ATAYRT g
SIABTEAT & oG h? BT fTHer Y HHHUT B T TR
AT 0.255 AT 0.119 Ud Y: HHHUT Bl JavqT W
ShHTT: 0.194 Td 0.040 V&T |

FIITT I B &TAAT BT 3 Her: QAT TRl B HIGTLNe
TR D el e RYdwR A8 ¥ Sia-gAers <d1 gRT
SyAIRT fhar Tam & goi # ufREh aEe & o
™Y W BH BT | S ATSAl § AT R Y9I BT ST
SeriaT € o UR™S TRINS YR &1 o= d 99 & 3id |
NIR® MR ¥ gig ATTYRT 7Rt 1.85 URIA (3R <1g+1) |
7.76 UfTeIA (T A1E) TAT TfAdTeA Rl H 6.71 Uferera
(QMR @T$H) ¥ 7.83 UfaRId (T <8A) &1 | Qi ==l Bl
THEl ATSAl H 3T af¥e & TG T A ET |
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T
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=
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0 h T T T T T T T T
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faudl @g=l 4 gaTowe wife sitad FEC

Al IoTH Ud ST ScaTe UfRTEd TS H HH3T: 94.20
Ud 87.69 IS TAT g9 T § hHST: 100.00 T
95.24 Yfrerd I8! |

Y 2013 @ TIRTT FAT Aaladdl 4 gl Ve & Seqra: a9
2013 @ R AIAYRT A S I HH41 § 0-3, 3-8,
6—12 TAT 0—12 HIE BT Y WR AT 1 WR gl HHT:
126.11, 85.44, 35.44 Ud 69.64 UT. YR ATSH H AT HHT:
127.22, 102.11, 30.94 UG 65.48 UT. Hde oAe+ § TS
TS | 5T OXE STfAPTele AT § AT 121.67, 102.67, 33.33
Tq 71.51 UT. YRR TS § TG>T HHI: 131.00, 102.67, 49.
67 UG 82.11 UT. AdGeNel oTe+ # UTs T3 | IIf~d Hafaay
H a1 SIS T ITHIT A V&7 |

FIAT 93 F TG~ Aqlddl ¥ SegT: HIAYRT e
faerey & B Jw & SR HagTed Al 9 [
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ATl & 3"} IUH HHAl A AITD
Hif4® sitda FEC

33 4



ANNUAL REPORT 2013-14

Iferat bt STuet YfeRIe Al A Sea~ AT H HfAT b
3iel @1 AT Afd w9 | B UTg IS | I AfIdHred
T # A AhAvT (RITwR) BT 31aveT R SF1 gl |
HHHYT B AT STTHT A ET TAT AFCIR—ATR b

SR SxS W8 &I gl # HHAUT Bl Aaral RxR 8 A
371 w9 | SATRT T |

71f0qe S7e72: JAfADTA I ATTYRT ALl H IR UG UA
TS bl HS! & Xad o T Ueh (Y MY | Fegul HIRID
RNA TR®Rd 3R HtH=] DNA IR 7T | MHC-DRB-1
H qui BIFST &3 (801 bp) HT AR FAMIT UG shHAdGd
QT €1 Fafcdl & qel BIRTST RNA UG A1) DNA &

TIIT | BT TS | BIsal SiHfed fAgelyor & MR IR TR
T HAlci | &g faRIY Ushd adiciss YT RIbSH Bl
Ugd @I | MHC-DRB-1 3fshHl &1 UMHS Td
BHRITHD TS ATl or Had Hrdr o fb ATeqRT T%d
DI T G B A H AR FaAT 31F IR FAM R
TRYS JUes &% TUT PBRs 31d{crd 3Mfvad Wisf uaf3id
Bl ol | ufeRre Hafaat ferfere srgpa fazeyor sfees
3 gepe fafderar GRREd &=ar a1 | U= & WRaHr g
P R Sl TS & fReE @1 WwWifdd g
PolyPhen-2 faf& g1_T 3ifeT 71T |
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HTHRA 5 : faeRd dermiehl ST HT=IGHTUT ITHe Te UeIT

1. Y&F IGeIl § da-ila] RIARe §RT 4 ¢4
G & SR & s 2 waf-aa srfwq

RISHd I, QA.UH.S. Tdhdl, T 978, Sl [, R
oHl, ST WMRER, AT, Tgdal, TR, oM (31.01.14
TqP), TAAL. THI, WAL WUPR, da7= AR, 1. RReg
(25.07.13 ), ®Y T, SILIR. @, S AT, ASTHAR, I,
4. BeH, HTT S, TAIMR. o}, AR, d=aT, T.&. IJTed

UG 3fcelle R W1

YT Ve 3igalie §eiplve] §RT 4 ST 4 GER:
Th-Th] AR &5 & 4 T B Gl 98 XaS] DI (6911
9S) AT BT TS | HHHI BT ST, 3, 6 Td 12 HIE DI 1Y
R 3T ANIRS AR HHAA: 3.39, 14.48, 20.39 Td 32.96
b, OTam 1T | Y2 B HIE WR SNEd & Scdla 512,57
1. I8T| TN RERRY &3 & fhami g’ yeas 4
2539 WS I TS | AIGTYRT WS & G =R, HI&T g HA BT
i fashar Feg AT 5835, 3577 Td 2150 TUY AT 0T
TAT TR A DI WS BT AL 4676, 4210 Ud 2165 HUY o |

GRITIGT TG ININE adb+1d GRT [ & Va8 4 48
Segre # v Ad gl b 13 (AT B Bl 264 WSl H
I ST TG PMSG (200 1U) WETdid & Iid A
THBTAT BT AT | 7E FHBI AT DI T3 WSl § I TR H
84.01 Ufcrerd Wl § #edhIel <@ AT | axel o 9 ugfar
ERT 114 Wi H M¥=rd |9 3/ e fBar Tar qen
TR ¥ R 70 (61.40 Trera) AT BT ST & |

FIRT U9 2RIITE GIT [Adp1 & GIRT sl 4 Gerv: st Ut &
P & @a d e Feaifir gad™ dRi$H &
I B S TRIIME Ughd H R & A B gl Td
JeaTeA 3 U AT | Y 1Dl SE TRAME, BN
FEE TRATE Td a9 oRATTE Tgiodl & aR § STreddl
I B B oY IgSgeeNT IR Ud Wt gef arel fafi
gell I Uil fhaTel BT IucTe BRIg g 2T ARNITE WU
B @ ol Hehd | & dlo] SUeTel HRIY Y | @ d
G & AA H fFEHE W9 R SaR, difedn, W@R, 1T,
SE, 918 U4 Sil @ S1d IRT 5] & YR g 1Y |
IRARE Wil BT oA H [ABRaa TR Bl o Wl
BRT U4 T IRT SATe a2 &Y 4 31 o |

RacTg—1Uerrs @1 s ggiadl & %€ IcreT 4 e
HAIYRT Td WRI A B 55 HAAT IR 719 Ied1e H gy 2g
A b IMER 1.5 U ARING IR HI &% F Rae= &
A gee oI Y | =RIE @ SR Y geIg WAl B
A H810T [Rep 3MMER Raer™ | S UREHRUT 4R H 7.45
. va o <fva gf o 81 U9 GUR @1 AT | /b
TR &I WA aTel HAAT BT 2500 BUYY Ul HHAT Bl &R A
9T AT STafds QR ATER WM dTel HHI DT 4000 HUT Ffel
HHAT 9T AT | 59 JffARad <X | THEIROT G aret] g
3R FUAU aTell 184 ATAYRT Ud TR %A DI WSl &
oy AT 8101 qR&p TR UR 7 U&eH ST 1Y | T, 15,
30, 45 U4 60 faAT @1 Y IR Reb MER W dTel FHE BT
IRIRG AR Rep ATBR &l W dlel F9g DI gorl d
3P AT AT | R®ep ATBR &1 @i drell Wl # 3fvad
<1 g IeTe (880 fiTell.) IR JMMER WM dTell WSl &
e | 270 AT, (1150 frefl.) arferes uram 1 | fhami &
NGS H 1—2 AWE el #EAl & oY g ufoRemud &1
g&elH o 1T | &1 AHAT BT 80 Aedl. ufcr A9 ufdfes
g yfaReras fUamar 13T | fed a9 &7 3y WR &l A4qe!
@ ARIND AR H 1.5 1. (18.8 fHuT. {1 g7er wfcreernus
DI AT H 20.3 fHIT. 7T URIRRITIS BT =R UTAT 1T |

W BB GIRT %Sl 4 Gelv: Aabeia] IR &3
S XSl § WRY TP A BRI W BRI Td GG &%
FRIFE urg 1E | Ieia] IAT=ReT &3 H a1 weord
R 715 YR Ug T o el yge dERar
ayrzreirer, IR Gd gaeldr R8T | Tahela] IR0 &
DI Pl 1596 I & TAI DI STSxIH WReilfdAl & fory Sira
DI T | TWINTsd HHHT & Gel 57.8 UfTerd arfias wrvet
W Feq fafderdr & arer foRm 40.3 Ufcrerd (Wil H) qen
81.3 UfeIera (quf 3Feq) UTY Y | Fepeilep] TRATATIRYT &5 H 9
e RIfR AT foy U o+ 129 fami & 2900
Tgpail (5500 H W) T faf=T dERAT (3rrener, FHiET,
AT, ARV 3199) & foly YR fHar 147 | MRS
JUTIT & 3=l del 9281, 8732, 8564, 4199 S| BT HHII:
HS(HT, Tad, THUAS! Td YIGIBIR I & fofg STaTasvoT
fpar 1| sHe AfRad 5500 Wsi B HAARID
(Deworming) T2IT 2300 ERTT ®I C,SO,¥ IR €1a+ & ST
fog 17 |

35 4
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wreey Rfar gonm wWren aeNaral &1 ygsiqa

I RI9eRI §IRT 391 & & [Aslid 57 7Y Seurer
& FIRT &7 FUIIT H FelT¥: Ah-i1db] RITTIRT &5 B B+l
P Pl Ble ® gRT A% Ud THAHRT fhar T qer
AT RIeUdRl gRT U9 TS, Blel T, 1l &R, R H
SHT aTel ol 919 Ud SHaR WR AT dTell a%g 3ffe 7Y
ITE fARAd fhy Y | fRTUReI, 9] uTeld Td &1 SeT
& gfaffedl & foy U HA<Iaxl 98 &I eI fdhar
T fOTH IS @ 9TER ® o T 36 ufafaferay | W
form | e IR & & RIcudRi Td g
Afgetralt & forg Sl swltieu fderr 8g 5 ey <
UfRMeTU—Ud—Yeeie ®Ri%GH mfid fdhe v faH 17
gfreronfeft o1 uldifara foar | feamt vd $9a aRar
D AR DI BRI Td & & I STIRT, S Heud
Tq AR Ahiebl b aR F M dxy b forg yaor fbg
7|
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B .%.%.31.4. 3Afqdr R # stackholder's sensitization
T va Ivwerr FIRT ATIarl @rer J ey fUse 9y
DI el T Al & R (3.32 fHuT) ud AGT (3.49)
IRINS R # IR <@l 17 | F9Y g2l ATPR S U4
Y G UR AT 7.59 U4 6.59 2T | AT 3 3ffeh ATl I
ST TR 92! Bl MMBR 8.0 IT A HH STd(d qaifed 12.0
ofl | 74 Ud g8 oI WR Gl dedl BT ANIND AR FHHL:
423.74 UG 2963.09 IT. X&T | AGRN &I INIRG WR FHARTH
(3.57 TuT.), I=a ST+ (3.66 fH3IT) Td §&T GSTH WR (3.73

el @WIEn # gty

T SEC 9% | 12 F9E BT Y 2.95 o,
R INRPD IR

U Sge %t # Sfferfigr oo =g 13 AW
SR

U Sge A% H 99 =g 311y 19 AWE
Arfaaa fifeer T § 12 918 @ 2455 fT.
IR W ANIRS IR

<® FTHA A% H g Gy gl 12.0
CalRsEE]

Arfaaa fiferem T # 2 feur <9 I8
IRIRD IR
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wifega fRifaer @
fopam) gfg urg TS | | G (nest) B OTERIT 4.39 &
ST gvTa Sea IUTe &|ar R Uil AT | ol §Y
T Ud Ui fhe (kit) SUTIT HH: 4328.17 Ud 21.33

RIGRTE & ISR, PIC], SR, ATAYRI, ieh, HietarsT,
IEAYR, AR Td STHTHR qAT GoTe, BRATOM, B<iie ud
HRAY T XIS4T bl 23 WRITI hISAT DT &Il fdhar T |
Hifdara R, =i §1%" Td I—sge Al &1 3ifHd
TSR 811 & HRYT 31 et §RT g8 UTel S 2 |

THHID! LN T 197677 FAR BIIBH FIT 4 TTAd] B1
sfefa—wrarfores Rerfa & Geme: TRem= # yesiferat, yaor,
ey fRIfar, ufderon vd faf= srisal @& " |
TR B TR ARt yaRd & 7| 9§ B SRE
SN 10 Uil # el 19540 SANTIDI DI AT BT |
TR # fafeer voifsaat (26) & Wefdd feamt vd gR
BRIGATST (1034) BT 9 UTeld TG Yaer= qgfadl &1 Tdiad
BRI STl $RTS TS | Wy ffax vd fapar mftsat
o1 g w9 | M fhar | s srRisAEl @
IVt fhaT 3y e faa¥ R a1 HEled, FRIT LRIToHT
feavT vd @AY ured d@ie R 5 feasinT (7) ufdreror

IM &l | IARE T B HEAT @UA—S[H) & QR
AT @RI BT AT BT 3ifherd B R U 137 foh
e e &l H S udEd & gRT WRAR | Ry
HATTId T YT {1 ST FehdT © | Uoi- 2 B
1002 TR 99 Y |

HRIEHH AT fBhy T | B: Tl &I 346 AR =
TR BT ¥HT R AR gRT faamfid da-ial # T
W Qg | R AT FedTRdr BrRishd Aherdigdd
FATIT ST YET & | IqH § AR 11 JSuTeid! UG U
ERATTST YA & A1 HEHTRTAT JOTTet UR BIRf PR VET & |
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aTed faw wif¥Ta uRets

1. el & @ foIv ARard) A &1 93+ g fasr

TGP, AT, AT ATTST (01.06.13 W), U1, 3R, AT 4
AT, 3R

Haeror fbar wAT| A9 @i O dlesl, HMNR U4
STl @1 U8dT R 96 WS UTelD! Pl Usiidxd BT 1T |
= d==i R got 12 wW@rey RIfdR smaifsia fbg 7y |
A= Pw=i IR 7 URAR & 18R UG U URAR TR TfRefor

Tl S STed & (o7 ARATS! WS Uh "gge Ud I
s B dUT 39 Al BT Sd NS T &3 URER, bR
# OTHT ST X&T & | 5T, 3, 6, T4 12 HIE I Y W e
YNNG WR AT 3.03, 16.60, 25.81 Ud 33.05 fhUT. & |

[T

[T .?
mﬁ'{"«n.::-' =

ARars! ¥er

HHl H 0-3, 3—6 UG 6—12 AIE Bl Y W IRING TR
PHHIT: 150.87, 101.52 Ud 38.77 UT. ufafes & T% A s+
gfg urg 712 | a1 TSI Ud 9T SRR e 93.20 T
92.65 UTCIeId R8T | 9k Wl H 9= %, TRQ Fq, MNP
T BT § g Ud fgfia ©: A8 & ScuTe By 676.
82, 930.32, 1582.00, 668.86 Td 716.21 T IBT | 1 & A3l
®1 I A4, favq a=g, qregHr dq, Asere, dagell &
TS T USH AT 33.54 AISshiH, 35.66 UfIed, 11.05
gfarerd, 47.15 9faerd, 5.62 9. 0.63 Ui 9H) 8T | ©: 78 &
R TG U B:HATE 3 IAed H a9+ fave HHeT: 8.26
BT U 205 UT RET| FHof 32 WS [FAMI, APHRI Td IR
TRETR) AT BT 94 TS |

2. Y8A H WRI 9 &I AT e

U, Ued, Ua.d. o], 3R, Alde, 3TN 2l Ud Al 319

U&S H 99 o184 e UHd A & forg Wi vd vag!
DI ggAE qAT T B B O &F H ART W9l W

HRIHH TN fhT 7Y | U IS VSUTeTdh URWIRE
frar faust wrdea smafora fhar Tar | <9, 6 U9 12 |18
U4 qIEh 3Ta¥e] WR 3gd IRIRE IR HA: 3.06, 19.05,

27.25 U4 33.57 HUT. I8T| Tl 109 HS P by Y Ud 23
He fAf= deal IR USiigd W Uretd &I faaiRd fby 71y |

3. RRIA 9aRAT &1 919 vd g& IR oY
A TD I fasr

.0, e, R, 3, Si.erR. Mra, ). 9raarT vd
gv¢ O g

T, 3, 6 T4 12 T8 @1 TG UR AT TRIRG WR HHer:
3.07, 12.75, 17.36 T4 29.32 33T U1 3T | ST79 ¥ 3 #18 U4
3 ¥ 12 A8 Bl MY WR A TRING AR HAA: 107.48 TG
59.81 T ufafas %81 | e fe=, 150 fo=, Wqof gremawer vd
37 I B IR IR AT gIe IUTGA B
7253, 100.26, 115.22 {31 Td 201.42 a1 IE1 | gemaver ol
FHATART BT BISHR o H & ISR BT AT [0 IR Areid
IITd RET | FHETH & SR IR IS Td H91 IaTed &%
1:1.13 AT & AT HHALT: 88.39 U4 84.51 U 38T | a9 &
SR Gl 294 FANTHT gHRAT § A 26 7 2 T U H 3
Feal I O AT | aTfies SfIadr &% 6—12 18 B Y
THE W 9347 URRIA ¥ 3—6 Al &I Y AYE H 98.96
gfererd R | {158 IHNAT (66 R Td 92 HIaT) fharl,
IRAN) TG TR ARBRT GGl Dl I TS |

4. WS Ud 908 & NHRIR qor veraiiar dar
sIfa yfiRtg®ar A fafi=rar &1 smgafReT deror

oo, T, . IR g S R

RIS gRal & w91 # didieR 8 Sreprehor fahar 1T |
EIBIBRIT & 0, 14, 21 U4 28 fa=T T WA & T (1000)
UBd by MU uferar gR1 AfeR SbTehRoT g
fe ufeRfea orgamMie &1 Hedled fdar |
AFATDIY faTererr g HHAl & SIGTY BT GAFHIHRIT
[ERIRE
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5. fafr=1 3meR wavermst A HA9 IS @I
Aipa vd farer gq 9fbar @& s w
wufead AT

R, Y Ud U. 918,

e~ &7 H 1Ao7 W¥ier S1qeral T g fAgr Wrefia
fa@us, f&vaT Fargaal vq HeT IUIeT BT oAb T
fafy= et Sraeiyl & HIal oI e (JT9RT, S, W,
), aeredl (@, e, WR), et (e, W) Td
TGl (STIRT, i) BT i YaRid &=ar o & qra=
&l & 97 fhedl F9sid @& oI, SIRT Ud #{Iwhell &
B B AT HH HIT S~ B o |

g9 fagl w1FYy  fevgg  faeiyarenr gv 1A
SIfIGUSHIY / [qRGUSHIT 3avelT & o7 &7 F47q - dadl SRL
AT FeALT S A1, el BT (SUT WY H IT bfowad A &
w7 #) 39 fagr I U=, fovaq, AcHagey
AT MAT IS IR YHTT & AT 5 TIRT fhT T3 |
Ifrd (FFAT BT 3MRR), WoTs! & ulkidl qe afia-+acrer
@I gRMET (70:30) & AdAgC & ©I H TN far T |
THAT @ T 9 @ [alE B fawer 4 30°C R 24 € &
Ty IHIA @ Gl S ST BT 3ot fbar T3 |
I & T DI A PRI §RT WIF 31 Fadl &g
fareetfSa fham 12T | SR qRT 819 UR AT DI VFA ToIl
grEadhdT Il g UERd fhar WA dd @ e |
ST AGF & AT AT IO DI AT YA T A
RET | et & WU Pl Y&h PIa (-1 I&TT Bl qradhal R Blg
T a1 U7 T | e TR bl IROR fehaT &7 g9Td
dhad 1 IAET R @ 7| | VFA IAET I
TRET W SATET FaTT | 31: AMAGUSHARI BT o1 H bicdqaH
AT & ©U H T Raball 1 AT IO H HH B DI
&THAT UTS s oifp 59 oI faed ®RoT &1 udr =gl
B ¥ 31T TI0T & JATTLI el 2 |

6. UY UG ¥ gfg 2 9RT ¥Id U4 Uiv®d ddl &
ST 4 guR =g Jfgd aRd™ wafaq
I uRATSATY

U, B vd v, R

Tdh SJelTs A 15 3T, 2013 T 30 TIRD Albell Al Pl
TRITE R 347 {5l Rep Raelts & <@T 17 | 39 99T

I8 Ul 10 & fEare 9 < wEl # fovad fasan am | /e 9
A & 21 e gd T FE—1 Pl DA IRETE W STd(P
THE—2 Pl TRAE WR RIS TAT 150 UT Jhell BT b
Rer srfagre g W) & R Raells vd THg—3 &
150 T HThell B Gel R Afd@ueAg UrcH) va &
faery @forst fAsror f&am 12m | vae 3 15 3T, 2013 9 Wl
B AR &I IoTH 9eh @ foTq I@T AT TAT JoT= &
BT et far 737 | T Wi BT e & 3 60
et & <R 300 U / o7 /e fAsror Raerman mam |

AHE—1, 2 Ud 3 DI WSi H GANH & FHI 3Id IRINSG
MR AT 27.92, 27.06 T4 27.53 fHuT gram am | RyawR,
2013 ¥ TRITE BT 9Id SATSHAT 11.09 fdd / DM gaeaR
U4 39" CP, NDF, ADF, hemi-cellulose, Cellulose Td
faff e He: 1264, 39.29, 2503, 14.26,11.78 TG 8.82
gferera o | Wi &I Raeig T8 FIhell &I @d H 4275
gfarerd CP o7 | Ulf3FT & GRT™ DM, DCP Ud ME 3T=IUg0T
ST WHE—1 H 685 UT, 62.10 UT Td 3.92 MJ, Aqe—2 H
801 T, 79.16 U4 4.59 MJ, Td T¥E—3 ¥ 706 T, 63.79 UT
Td 4.04 MJ, &1 | AR & GHI WS D I H GBI
41.92, 56.62 T4 60.93 AT Ufcrerd, fRAFAE 9.02, 9.27 T4
9.22 TIT. Ufcerd, WIS 9.16, 9.42 UG 9.46 UT Ufaerd, Yedfid
2.93, 3.01 Ud 3.11 UT U, TAG(T 6.22, 6.41 TG 6.34 TN,
fcrerd, JRAT 46.12, 52.30 Td 54.27 3T Ufcrera, dlevgial
121.29, 122.96 UG 123.87 AT Ufcrerd, SGOT 72.94, 76.90
Uq 77.021U/, SGPT 4895, 54.16 Ud 55.09IU/l ShHE:
|HE—1, 2 Ud 3 ¥ @I | IUSAT & IMMER TR T g—1, 2 Td
3 H AN g THYROT T HHIT 30, 50 Td 70 UiTerd <& |
Tl BT VW gafeha uIdiq qom & faey @fasr fAsor &1
arferRer RalTs TR FHRTH T THIRYT <% # gfg <l 718 |

7. Uyl Fafe<fa anfer waea — Aver Shamel «w®
deas srRiwH

U. 1g, JR.UH. ¥eC Ud QUHE. HIAT

TR 8 AR & A1 d g1 a8 9 Taiad
HIRT & T A 50 Yg N ArST ATl STl B
QIFRRYT fhAT AT | 2T TSl I &l & SR W 20
SHATIRAT T FREAT T id AT B TR IR [Aeiyor fhar
AT | 2 IS dTel SIarvpsii ®l 16S r-DNA gRT faRarRa
DR IIhHOT febam 71 |
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8. 3l PP &F & qraraxT I 9ot aRRefaar
A o HRRAT @) ST § AU & lfdeld

Q. 91g, ¥ BHR, 3.7, Tgaal, TH.GH.S. Thd! Gd hedlol S

37ef I &rF 4 Wal @ QINTT GeH araarvl H §qeild bl
ATAYNT HHHI & Qled], FT HIFIAgCw, 3 YT Y@l
forF O% G97e: S HITYRT W1 (3—5 T8 Bl ATY) Dl
T B9 W 3 FEl § o 91 (FRifya waaves a1
Bd @ A QT ), THE —2 (199 A I G DI ATapicd §
@1 TT) U4 HE—3 (2FihTd f[AgaRiel e # 3@r )
e fopam | (I3 e & o T 4 A 2 d 3 |
ArTfRd ANIRS IR # gfg o g sl 1fdres ura
7| XD TTa (U1 T &% @ JifaRed) den @d
TATIHI 37T YR I GATIT T8l UIY 1 | GeH rararor
@1 TArAd, WA, FI USH oA, -3 Td
HIfSHIS TR H Arid g1 (P<0.05) <@ T | el @ d
G Y& B AT | YNl W9 ¥ (P<0.05) W 2 T4 3 H
SATeT Safds arl 49 Ud ole &1 wed FRifa | A
SITET RET | e H Y TY 9991 KT oral stereotype @1
SYTET AT €978 TS |

GISIT UgR SR & %Y H S7oilell (37oilerr f9=rer) &l ddl:
T3l DI RISAT A Y ASIAT DI AT U A LR, BT H
3—4 < T GTIT 1T | IY3H GIRT SASIAT JATETRT 3MTER
G ¥ 2—3 a7 &7 T foran T I W AR B 9a D
JTATAT TSI BT Reaetrs | 10 Ufererd g fad &) 7131
H o urg T |

TTE] GerE T R IR DY A~ GbR Bl TARTH
(Opuntia ficus-indica (L) Mill.) T THIIEE B & RTH]

&1 Uh Wd [AeRId foar war | 7fial § &0 & <RE 99

IAEH AT U B AL TG 59 AHAdYdd
gferarfee febar T |

9. IV U4 IMERIA d1d & 3I=<id 4s Ud H4l d
i A AgE Agal "edRll 9 wdfta
EIRA @1 &7 ¢ WwH

ST BAR, THA.UH.3. FHd] U4 3R.UH. Hee

g T B T sl F gfeas yur ST &g
BIACHIT—V  BIAGIUA—V BT T AT (80, 64 Ud 48
AT A FE—1, 2, 3 #) WANT @ TS| S 3
IS TR, 3[0€ IS UHTd, VSR YHTd Fe—1 H
HIH T (7.2, 100.0, 7.7) AL Fe—2 ¥ (2.8, 500, 3.2)
Td AId HH FHE—3 (1.5, 16.7, 2.2) U 7Y | YOT U THE
—1 ¥ 93.0 fTeTd, TE—2 H 76.5 UCIeIa oI W9 3 H 33.3
gfcrerd Y1 | ey <2idn € fob Bleiigif=—dr <3 aef 4
3T 3T AT & oy BRIR B | VSR U41d
ST Yor 1 Ui & Ha 3 80 T BIelgIfU=a—V g1
312 IR YT oy 1g |

31 31U JNTGIPb HITYYT sl 4 Jfed] B3, vad oiq
YT, 3U€ ST G, Javal aT YT SGIGT U¥ ardiy
g SIENIT G919 @1 FHE: dR8 °¢ B AR W
BIAIU—V B1 80 A & =R FAfAd GRIH BT Y-
¥gh & o A wEl (Frifd, ardi aere vl smeRE
TITE) 38 IIS o (hIT AT | A8 UL THT &%
TAT I[&T BT YA V& e Yeg(Ad H 3R (P<0.05)
gig A I A Urg T | RAFEE qen Qi |
SRIRET (P<0.05) gfg 3MENT T91a §RT TS 18 | <
Al BT 3T <fEat fhanell @ vad S [[EE W A0
UHTd RET | AT 1T §RT A1 9 Saoi § Bl 7o 99
DITT DT AT 4 gl S | [T 1T A YO U1 & B4 g8 |
Bl 31 YT T.SILITRIATS. PRATA Pl AT AT v QU
M|

3T 3US FodoiT HITYRT HE H aledl sy, Sifdd
FINPB], VS TG GY, Faval el YU IUIGHAT G
STETRIT THIT BT FHTT: BINSIU"—V BT 100 BT & IR
3ifeM TRIBT T 12 B¢ & Rl R I3 gd amer
TA1d R dTell 3 308 IS Wel Pl YANT T |

<»
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BRI TG §IRT MER T U T80T TR RG] U491
g1 | TG W8 H y91d! 9 (P<0.05) A B4 AR T80T
TqAT B STl TSOT AT AT | GF FET 7 TRIRG AR,
affe aor R ¥ gfg, ! fharall qern &d Sia x|
R UHTE H SUMTERIT SR Tl AT | dFragad §HE H
AT 0T IO X, JHA:RMUS Icuiddl, JARIT TSI
TforaT TAT 93 Biferdhed arell Wi § &4 urg T | g
14 Y07 JTRT T B UH.S1L3TR.3MTS, HRATE Hol Y |

AAYST WSl H THave "igHE AT GSsl @ GINTT
Jfedl B3], XFT 5Iq THIIT V9 ST YT UR STERIT
TG BT FH7T: JMERI T1d | T91ET $9 A (P<0.05) HH
ST &R (ITTPTeT T HeAT qLele) TAT T X (HeATg)
UL UTE TS | ARIRG ¥R, 3 e 9R gfg <%, 3ad
S ATl T IS fShAmell R STERIY T BT A0
YT §TT | TG e H APl &) WR PIg GAIT el
83T Sidfh AGdHIA UfAUIGd B Pl RTeT Td HabIol
g # gfg U g | Tafaven & 12 oA W vafIa s
e :I'ﬂﬁ CL ipsilateral T2IT contrlateral T NAIP @11?13‘6
THTEReIT & AIGd TS & eI T Woll 1307 |

10. Wl H ANGAEUR US4 & dad d freeif=
TN BT ATVah Ugar Uq fazelyor

N B, JRHT, TI.TH.P. Tbdl Td TUFHAT

wUrIRa gig faf §RT MTNR1A S & exon-l &1
faeetyo: MTNR1A SIIFT & exon-I § GC AT 70 Ufererd &
% Bl § | Trehalose Ud DMSO & 8101 & SUanT
237bp @ TS IRITRT PR PCR TG BT YFGHIT PR
TA T+ fafer gRT Fee fasa a7 | faweifya sjwrerail o
NCBI databse H ST fehaiT 737 |

ST BICTENT g &7 TAT 39 Iy Sierary wivieerfaat
CE C /s (T s CR G M CE L LA I EN BT TN
Sy gRRerfadl # el & <1 el (@R ud IR
A H) @ fore uferer MeRor gd S9! IRwRar faavor ot
Jor T B B AoHrdg 3eade fbar war | JAfSAl v
AR TRl (AT 0.461 UG 0.561) BT AT H ATSTYRT T
UTeddrel A% H (FH3: 0.935 U4 0.723) 3R Tferd &l
IREIRAT TP B A 37T o | ATTYRT Ud yTears! Hsi
# RR USdl ®9 ¥ URIT AT SEfe Rr TG rr SHiesy

PCR amplification of Exon-I
with modified enhancement
strategy

PCR amplification of Exon-I
without enhancer

PCR amplification of exon-1 of MTNR1A gene
JTSH! TG AR el | i wY | A U 14T |
faf =1 etl 5 “M” AT “'m” Teilell &l IRERAT Aefd w0
I =1 81 U8 g ar 9 el § MM wigrg SiFiersy
YIIT 7107 |

gIGel ¥l # MTNR1A S @ GIH F91GC 3ReINIBYT
SUNITT P ggarT: Adhell W & Exon-Il &3 H T
Td IIHIT I 10 SARIIHl & ugE @ TE | 3 8
HHERAT (G453T, C606T, G612A, G706A, G783A, G810A,
G891A UG GB893A) | eqyd H T I IARIH
(G675A Td G931C) UM dR 3ffieifRga fhy 7|
IARITT G931C YT WY H AASRUT IRl H H T
IR UrT 1| $9 Aiad |fie fSreell uR a3 |
Ul §TRT Qlofeli= @ faReITusT ol AT Ueee §a1T | G-UIe|
d IS BY U & WY H Ui B WIS d96ae & oy
R §RT UfeTelle &1 faverus 98d ARRGRI & Al
21 U B AREAAIHS RISl W ISARIAT P JHTd Bl
b BR 8G Polyphen-2 BT fazeror faam 1 |

11. AN WReiifdar R Rga IR Acds
BrRipH

1. g, 9. wWofer vd th.u. @

9 Y SId STty & YT & SR W (276 deicd U
STEPIRE TS Uofd & Haee & fofy Suged orafy
TR HE S ¥ STdCER Ud FawR 9 71 Ul TS |

TSI @ TS H URIIAT BT gaeT BIBH (MWMP) @& F4919
BT Fodeb: ASRAT & BH Ua Bl & Xas H§ MWMP
(T IR HAARID a1,/ Ffcray) # AR BRD FHDT UXIeor
T 1T | AR URSNAAT B feT 8064 HIHT & TLAI
DT HAIdh [T AT | IASTRRAT H BTH Td Yers H 37ef Fe
RactTs ude= § Urell T 9i & Yds H ABIR WINsd
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Av. Monthly Relative Humidity (%)
oA H 9@ wioxid G & faen fay sfuaa
WA UG qrATFATSHTIITE
Sl o1 Argar A= ot | Al & Yae 3 RnEd 3
g S ¥ RIaR & SR 31ere (50 Ufrera | 1feran)
TS TS | Y& & Nas (SFas H 6.1 UfeTd 3 F e § 74.4
Ifererd) & oIl 9 B & dsl H WINIge AhHOT
3 (3Farca” H 12.1 Ufaerd A Jerrs H 100.0 Ufarera) <!
TS | Trichuris spp Td Strongyloides papillosus @1 arf§d
I SHHeT: UeTs & XJsi H 0.15 UfTd 4 3.58 ufrerd
TAT BT & Xa<! H 0.37 YT UG 4.27 Tlawrd off | Uers &
TS (2.66 UfTerd) B =TT § ®BIH @ YT H (5.88 Ufarww)
ey g 31fdie off | 3= gl @ aruer fawmR |
BRI B ARME U IRy =g W= & & vasi o
NfraH (9.98 Ufrerd) wHIfadT & wArer <l TS | WerH b
Yaei § Amphistomes @1 ¥ guTfaar 9.70 ufaerd oft
el Ig 010 ufoeEa (ReR—wead)) ¥ 1692 wferd
(SF—erTd) @ 4/ i1 | Schistosoma indicum @1 T
JHTIIT 3 (0.06 HRIRIa) off TT A<l W /S & SR Geye
HHS X TV | Eimeria TSI &1 1S garfadr U&= &
Xl # 23.91 Ul | B & YaSl § 29.81 Yfwrd @ 94
qrg S |

Uers & X<l H 3 FECs (epg) STHANI H 9.47 H W H
1015.94 (MWMP) & &I T feqmaR # 11.27 9 3FTa |

1015.94 (CWMP) T UTS TS | BTH & Ydsi # SBF, WclgqR
3T FECs (epg) fa=R # 89.80 ¥ rdca’ (MWMP) |
793.55 A, JAACEX H 13.63 W RIaR (CWMP) H 2058.21
TP AT (FTR) 174.29 F S (TST) # 2006.25 AP <@
TS | DATIHATH. IAGTR H MWMP & 3I=rid
3T FECs 919 § 182,61 epg & RIdwR # 3153.33 epg
T UTS TS | FECs # a1fay fosawma ufshar & foderor wefRia
B U b B & Yag # 50 Ffrerd 1 (SA—RawaR) @l
3uer ger aRReIfl # 1000 ¥ 311 epg aTet TL3I &
JUTT dHaet 10 UTRId ¥ A (SFTed—RaawR) H o | gd
gyl @ ARE, T8 9T AT ToRA # A B Nas H
AN HBIFIT & yATdl Yaed B 7ed | Ued AN &
SRM Th IR HEFRIG &ed O o | 39 UdR
RAToUfe® a9 Ud Jq @ 419 SeiRd Xdsi 3 B
Y§e HRIGH ARG Gal U™ & qRERAT B HH
HRAT B, URONTIAT DI AT § I T BT HH BT &,
wRolifadl & g gfoRE gonfoal & e 3§ <&
Ml gRT BfAARe & YN R 8¢ I @4 Pl BH
IRATE |

3500 -

—Field

3000 -

0 r—— S — S |
T T L = B == == B ==y == |

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

uRafda &1 yeveq srRisy & sava dsl @
Ygsl ¥ TINNsd AHavT 1 qikIe go-dr

AR TRAME 3§ S & Fe A TREME Bl AHHAM
AT TS S ST H ey A1fdi off ud RydreR dd 9+
RET | BT B &3 H AR BT AHHAU Jalg | TawR b QIR
T TS S ST U4 TaRR H el 3ifdre ure e | fassr

A R YA & Nas W f2Hied deicd @ A®
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IufRerfer 23.0 Tfcrerd (SaXY) & 96.3 Ufcrera (S) # <Al
TS Ry w8 dad fierar 8 & awR (Trichostrongylus
o §RT Uderan) @ SifiRad den o+axl o A
(Oesophagostomum ST §RT Yderdn) AfeHbIeT a1 o
feAidd dcicd @ Ygodl 8l & | 34U OR& SBF W
R 9 FJaRR dd Trichostrongylus UoITfeT eI
AABTR # il A 7S & SR Oesophagostomum
Ui & G e IuRAMT & A1y al & Bl W
fRATHd PHreicd B UderdT o T ] 721 H Sl 78 |

Y& & Yg$] H alfve w0 Ud §g HHLT: 76.99 Ufcrerd
(CWMP) ¥ 93.32 ufaerd (MWMP) H T4 8.67 Hfcrerd
(CWMP) ¥ 11.5 Tfcrerd (MWMP) & &1 R8T | fof @iy
T %, 17316.0 (MWMP) ¥ 3. 33872.0 (CWMP) IfeT 100
S T | MWMP & R G110 &aT fUerg Ty vasl |
€ qAfNd AT B, 1342450 (CWMP) I 3. 154266.0
(MWMP) T 9T 100 9 oY |

31T UG FITaroll HrieH @1 &Har geervT (FROGIN):
B gder B < AR # AR A AshHvrdn @
el ST d HH <) TE |

ISl F fgHIv Helcd @ fd%g 35evaqul aaf+d SR
BT HeI T AR B [T S IS BT YANT B gY Bell &
YR UR XS H T3 BT T UTd Ui HRar o b
T fawaed vad @ HHI (@ 4 AT 5) SIS H I A
RcvaR % 2.07 Ufrerd d& UTg TS | @Tell HET Ud =R i |
I BT HH aTel I3 BT T I (FATS—TaR)
| 218 Ufderd (ewR) T qAT TR Ud gremaRel drel
Tepell YR (RTACER, SRl Ud %RaN)) ¥ 6.89 Ufrerd
(@rTT) o7 | ST ARE US 99 /B: HIE ¥ HH ATY dTdd
AT 1,07, 1.57 TG 1.30 Tlrerd sHHen: fosawR, BRas v
AT H T 3T & WM U1Y Y | YT w9 W I T
arell wei # 3iId FECs ¥ (WRa¥) 9 4170.0 37S /.
(=) <@T| oivga fReralfds, PCV Ud afal Iad
BIOTHIR DI AT HHL: 5.00 (BRAR) A 6.33 IT. gfoerd
(SIerms), 11.60 (RIT=R) | 20.25 Ufcrerd (FawR) Td 1.42
(Jems) | 307 milion/mm® (FTd) H <@ TR |
Erythrocytic W\'ﬂﬁ HI gRAMIT I8 YaRid &xar g &
AhHd T Ul w9 Ydd ITeqdl drell STfdier (59.05
gfcrerd) Wl # hyperchromic-macrocytic Ydd 3Teddr o |

[N & FE W ARG el I3 & 9.07 Ul 9 &l
DTS Ta1 IS TS S 68.75 UfTRIT Rl TR AL
ol o |

1.99 2.07

% Animals drenched

JUL AUG SEP OCT NOV DEC JAN FEB MAR

dfdra Fafia SUAR gRT AT @ Ydas ?
- ATed Tar fa@ @1 7kie IReRar
G 3TIdT aTell Wel (PCV < 18 a1 < 22) & U & foly
MG & T & AT DI Faeeerdr ud faRmar &1 fageryor
PR TR PCV e 3% &I Hfcrd #7131 iR |1 kgl ¥ U
FECs @ fafi= ¥R ¥ § 99T & 31guTd | Yo W&
EIE Q] T | e gl H 3001 FET HHY D AT
Ve SUAR BT faerd fddd (71.3 & 83.4 Ufaerd) T
I8 HEH kappa JaRl H Ud T Feqgall | 65 uferd 9
31feres 917 YEAT 2 | AIUSUS @ MR W TST &l UGy &
[T Hdeeiierdr 22.9 (FEC < 1000 epg Ud PCV < 18 &

wU H ATIEUS) W 90.1 Uferd (FEC > 3001 epg Td PCV <
22 % ®Y ¥ HUGUS) B g <! TS | TeheT ©Y A
U dTel UYAT # (TST & 4 UF 5), Haa-eierar &4 off
Stafds PCV &1 @ifad AT > 18 Ufaerd g d  qRieqor
aRomd J TS 3 WA ggell H TST ugfa &
HdeTefierar aui gd 3 a1 €1 kqsi | > 85 ufawrd 4
3Ty 91 &1 | T faRiydr 20 ufoed (FEC > 3001 epg
T4 PCV <22 % ®Y # ATUGUS) ¥ 81.5 U (FEC <1000

epg Ud PCV < 18 & &Y H HUgUe) dd off | 1 81 PCV
DI M AT & 1T HIGTeTar gl o | I B HehHoT
DI TR 41 gedl off foy Haba fAerar o & a8 100
UfreT & Ugd bl & a2l FCYUT AHRIHD! DI F=T
I b Ugd Aol 8| 39 UHR g Yol BIem ® b
AT defcd & A1 Udel ©F A Ahiid 48 & vael §
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PARIG Tarsdl ¥ SUAR 2g GINs UGl Bl Th
ARTERd & B H YA B I ISR H GINs yaer d
T 3MTaZID ATE B Febdll © | I8l TST UGl & AR
conjunctiva (3Tg) @ U® TR TR0 BRI T8 WY
HHHOT BT AT Fhell & TAT $80D AfIRG DA AT &
TR H i I @ AT IATEA UF J7 & BN DI

) HH B Fhal § |

fewTaT deelfcd 4 sTgylTIRT ¥ e %ol abomasi
H 72.3 ufcrerd fEAiew deicd | Y¥Td! 91y 7Y | Abomasi
DI Tferpan H&T (36.6 UfeIA) SHT 9O%b UG L, fRAie
Heicd aFl @ oy urg T | T 31.6 Gfcrerd A
TIED feAed deicd & foy dr 5.3 ufd /14 L, & forg
T TS | ARG 990 TR abomasi § Rerd 919 9%
Bt # Neor HH TR F 3l ad g TE | At H
Uh [BHIGE Heicd Bl AId 3iFd W1 (g Ud
o7 9 fm1 Hag g ) =il off & S & RyawR a&
BT A B SR SABT IRATIT >150 YT abomasum a1
gl off| Abomasal mucosa H L, @I W& <1.0/
abomasumﬂﬁ@@ﬂﬁiﬁ?ﬁﬂqﬂ?ﬁﬁ?ﬁgﬁﬁwﬁw
W gig YR BIPR SN H STHaH ggad! ol | T
W@ﬁﬁﬁ%ﬁ?ﬁ@lAbomasiﬁWEﬁgiﬁ
3T ¥ faeeryer yalRia o o & qgRi d Mg wd L, &
U H U fIudd Hey o q1 I qY geIu Al |
At (7.84 Ufaerd) doqeard Udb 99 & & & HAl (6.54
gfererd) de aeRd HHHl H gAad (257 gfer) o |

BUETIR Bl S PR ATl SRQR] BRI
(argATIa: 2Nd ud I aRReIR) & aievr & MR W)
ITIT T & A SfacER / TR ¥ U dF Yeerd of q
gg ey Ferer T & A omal & e & foy
e gRReIfRt smead srgame sl 21 fadr &
YUEYT S H MR SARDI & STa1d H I Bl 2 |
fhg g dINfores U oo+ el & Sa1d & A1 ARG A
94 g3 99 W S SUYAd Sfadry aRReIfcrl | ddy
R AT AT ST 2 | §9 UHR SRIUERITNE H HHT, S
A TR & SR abomasum H TR ST BT =T H
gfg auf g & UR™ B & PR BN B S fAiew
Feicd & AR & foy Sugad el 2 |

ardig sEar qEdie (THI) U9 SIoeerrd &l sl F
YIS BIHYl @1 WHHU: AAS FHT THI 16.240.2
(TFa<) ¥ 30.7+0.2 (SF) T TAT 15.4+0.3 (STa<)) A
31.8+0.1 (S[H) T HHLT: JISRAT o 37ef ¢[h T I &l
H g T | ARE THI J19 Had <d o {6 Iromens @t
Tl & oIy Taw=R F SR dl 37afey IR q=ra goi off e
RIS A § URUTST H HHHT DI FETAT HH oY | i
A IFcaR & ARME U H JIAH qrdg TAEa B
aRReIT ST 18, A3 & yTard WSi § HHAUT DI FEA
Il B3 <! TS AT I RITwR A8 # A |1 W) B
oY | A a1 @I | S[F) & RS Javel & SR
HHHT BT YRATOT SUelTRd HH o RSTHABI BRUT I=d THI
DI MO SRR B AT H IREME W FhiAd ofrdl dl

Abomasi H G Ud L, & AJUTd IR IRHT & T vdf 3
BT IR A1fd THTa =T T |

120 -

i —— Adult
—L4

Month-wise

100

Per cent
'S (=) (o)
(=) o o

N
o

o

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

TgueTerd o | 3ifcr sraver (g ¥ RidwR) § THI Ud
g uRRefRt afeved smavemsll & IR &g

Breed-wise O Adult mL4

o 1.7
e —

. 10.68
Patanwadi 99.32

- 3.66
Avikalin —96.34

. 3.65
Native 96.35

UTHfas ®U 4 AHAd dsi @ e 9 urd fRuied ey @
oSl 31 aqef saven vd quws 9 IFqua

44 4



ANNUAL REPORT 2013-14

S TS TS | IRATE B fAH AHHOTT B 17
I diufores qerg |fed i aera o wel #
TI—ges 9 RqER—s@car d@ &I @A & IR
GpAUT BT =TT I T TS |

12. fFeTcswell wha & YA ¥ Soxid friels &1
St =T

U.Y. W, U. 978, Td UH.&. ferd

THY W TN BT S JFCaR A8 H Ud BhS
Arthobotrys oligospora 9Id T AT | HTHI &1 Hoar

eIy R R 394 IS |igdT 4000 / AT, T WX
feAied ®eicd & ofal & fasrT H 89.8 UfTerd &1 & I

. 4 :
fFrRicie e wheygad avguf JTER aﬁm

<] TS | AT Bl g8 Btha 37d H g8 &1 HH IR
Gl oY | g Raa & e 3 918 ofral & faerd 3 713
5.9 UfTeTd HHI ST TS | ST Bl Bhal RIdt & b &
T &g SHATORIRT il & SM1 WR D. flagrans &1 ScaTe
fpar T | BhaEgad HqUl 3MER afeeany e d A
TR B 60:40 AT dTell TAR Bl TS AT g8 HSI Pl
g & W & Boer | Al B e H Aefd B
I TS | 1T FWTE T ofg WK paddock TR T W&l B
QT STEIT—3TeT Wal # T_ & fog 9T a7 | R WANT &
SR Bha! SUAIRT THE BT Wl Bl TREME H ARTS B

A AR H 1@t B HH TS TS |
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13. 9119 3[c9}l ileocecal T Mycobacterium
avium paratuberculosis (MAP) &T S[AHfe® &rvar

TS, SIferd

TSRl (WS, I Td ) HIFd Ud @Te 2R (U vd gY
& IATRN) H MAP &I U&7 el SUReIfa &l uefid
PR B Uh YA H AR IH ¥ 319 g & AAl Bl
TH T2 T 171 | HEYM Td MB7H10 HTed 0R SIdTvg
GIFRRYT fHAT AT | 379 & bl 1 7+ H ®: A% &
SHIA & 916 9 MAP &1 fafire swrar=ar &1 =281 arn
T | QR URIETOT & T A b QRING AT ared
(G W $M 9 A dled Folgel T IBD IR &
THRISAD UTY 7T | BA5 Ud BA6 UR™H & UANT A qY &
TAT # IS 900 ST W MAP g PCR SdIE & ®ig
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SuReIftr 21 <l T8 | UR™$ BA5 TG BA6 @ UART
MAP AT-7e DNA (28.0 to 0.0448ng/ul) &1 fafHf= HeRUTr R
faferat 1 A@TERoT fhar T |

14. Mycobacterium avium subsp. paratuberculosis
U4 Mycobacterium fortuitum & faeg JQw=efl vqd
#aeferdl d yftRfér SORerfl Al &1 w\reafia
JoTTd Srieiie fageryor R

SiY.SfY. wemae (31.07.13 )

TR Ud 31 doer H Siargell fafe 8g MAP deer afFid
wY Y gASiiad fBar 7 | IR Aegq H s fAgr FhA
2 MAP I IITIT AT | MAP $eeR Bl Udh Il fAsor
(28.03x10°ml) TR fHAT AT T2 9 S & YAN &
faeel favafdemerd CCPI &7 Suciel &rIaT 37| 378 4.
RIS, TOOIdTR H U ghRAT & ARH UG T &
TAL W ZN @1 TTE W AFB @ A Bl TS | Yot R
MAP antibodies 2q 8 ¥ &IH UTS T8 | S ARIH TR
I & AT BT SNATAR Sear fdHar I |

15. Uy fafecar <8 doar R Aeas srRiwA
v Bl

PR §RI Bl 6 ST YAbl B Uge b Tg oIl
PCR 3MeTRA 16S rRNA §RT S1d ITIT GRIeTT fhy 10 |
3IhH0T Td NCBI fawpie gRomE faweiyor &4 gerei &
Psedumonas (3), Streptococcus, Acinetobacter spp Ud
Jffed Sia & Y H AT AT | ST gord J qofl
TSi & BHSI & HAd! H Mannheimia haemolytica ®Y
@RI Ud &1 U89 g AMdIghd Uniplex and Multiplex
PCR(Rpt2, PHSSA TG 16S rRNA STI9 3erTfRa) fomam 1 |
Rpt2, PHSSA Td 16S rRNA & PCR @ 7 TGl U4 HS
faerer  mitochondrial 12S rRNA Sl &1 34T
farweryor fAwfor NCI G2 (Accession Numbers KJ 572404,
KJ566123, KJ534629, KJ534630, KJ534631, KJ534632
TAT KJ 572405) S &6 H 9w WAT| C
pseudotuberculosis CSWRI/AH/01/11 H T& g & w0l
STl T 3TehH STETRA SFTell UIg & Jgwd - UaRRid

1500
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270
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PCR profile of M. haemolytica from DNA isolated directly
from lung tissue (Lane 1: DNA ladder, Lanes 2 to
5: 1022 bp, 325 bp and 270 bp product of Rpt2, PHSSA
and 12S rRNA gene respectively, Lane 6: M. haemolytica
isolate positive for Rpt2 and PHSSA gene, Lane 7:
Sheep specific 12S rRNA gene as IAC in lung tissue, Lane
8: Negative control)

e o RTRT 2.3 ffera 91 SISl @ 1T ST 2200
e AT SIHl Ud 52 & J9—urd GC Ufcrerd &l
3THR BIAT & | NCBI Sequence Read Archive H 3T0R¥hd
3ifrsl BT UK BT T qAT S I H F¥ol STl Bl
U a1 ST 2 | ey uge & forg |rdvifie
16S rDNA GﬁﬂTﬁ gHIfad 27 f- 5'- agagtttgatcmtggctcag,
1525r-  5'-aaggaggtgwtccarcc  and 1492r-  5'-
cggttaccttgttacgactt &1 TI= Ud FIATOT fhaT 7T | U8
Y SRR gerei d fafi= Sifg ergshHvil &1 VTCC
IR # o far ST 7 |

16. UTHIAT X2 B IATGHAT ¢d e H gfg &
2q IS FEdl

SI91. IMRIAR, TUH.UA. XTSMT (14.07.13 Teh) Ud 315TT HAR
(14.07.13 3)

gIHIAT Fictl & BIS| P [deg TNATIS &G TaTAIR TBH1D:
TR BTt H 40 Ufrerd & fde SFmgad arel oo &
AT <l TS | fARyd @Y T3 uxiewor fafdr uiRRerfas
forst vd &9 emTd aren 2 |

T Al Bl 9 Tl & AN H JIR fhar o1
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FHhdT © I BT |, T 5 qer fAsror & | 72i9 v fasyor
A 1 ATl BT JoaT | B A g1 g3 UAlell H EAcHD
Rerar vd urar smegd e el T witel @
o M A FEioT el g =T ol den 5|
UHR S99 Y& YLHIAT el DI Uga- H Ferar Ferdl
off | WRCTY TR Tl BT I[oTacil FHTONHROT SRS
TR I8 fAUoT 2 TN foar S Fadi & |

17. g o AT &9 & M )R ddfeus <M
& (KVIC yTatfora aRatsrn)

S 9] IMRAR, T.OH.TH. ST (14.07.13 TH) U 41 41 HeH

NI BN VT B & P &1 UG g5 158791 &7 fAbreT:
JRIF AP H B g5 AW Box Ud Abehnen &
R SR Afed &1 WART &_d gU a=dl & foly
IqHA UTS T8 [UsE A= U&R & 9T &1 I~ add
S HUAT BT Hedh AT T | Sugarial, Fotgdl Ua
SiaTS @ e H ST gl &Y MU 12Nm gnn ufd g9 A
AISl @1 TSl & 1T &I H&AT UG 21 AIgshi= T dTell
IR HHR G 3 UTE TS |
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@Ie] UgId Uv BTG (S 9Iiel U qv=]) &7 [dTeT: sUsSeH
el Bl Wrel Ugfd ¥ IR &A1 7 | 37 a5 Bl dIR
PR B I8 G SUGH o AT TEIGAR S 9 &b T
daR fHy g |

18. I dd scollvi~e &+ 9T fagayur &1 fasrg

L1 ARIAR, 31T HAR TG d1. 41, had

Ty 2013—14 & QR Fofidd GeAaasl gRT S & X2 B
g favea fear ar den ufawy vsiRa few v | =
T Tl BT A AT UG Hgelwd U AfvetRad fdhar
T |

19. S TGl & i va f$ma= wR smenlRa @y
Jafer &1 YRreEvr yrgasH

L1 AR, 31T HAR T d1. d1. bad

RIIBR Td AT AfZerall ®I sRIRIe IRl & fFrfor
R fARIY geT < Y Sl YAWPRYT & HAK Hod 2l TR
wifereror e v |

[l Hand spun [ Machine spun Pashmina blends
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20. STFSITA I Y ATSTHT IBIH TATIYRT) BT A BT AT | ST Bl ST Bl & H
R g, 39 dsdIcll @ 6 TIdl BT URAST & BRIBA! Bl
AN B & g e forar 11 Jor SIRYR d8did & &l
TTal # SR G FaefoT fhaT 37 | Usiierd fami & fog
[T B R W U dedidl (SRR @ SRR Td STgRT AT Td yRieTr i SN fey e qer
faeeiaTer e gigarsT Tl @ Trele, gigareT ud gre SISl O, 919 U Sl gargar fadikd Bl TS |
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g . v Ryarfean
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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 (ICAR), 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. Institute
organise periodically the meetings of Research Advisory
Committee and Institute Management Committee to
review the research programmes, supervise the
administration and other activities. The Institute has
sanctioned posts of 88 scientific, 140 technical, 83
administrative and 151 supporting staff. During the year
2013-14, Rs 470.00 lakh under plan and Rs 3247.93 lakh
under non-plan was sanctioned for research and
infrastructure development. The Institute has generated
revenue of Rs 179.14 lakhs through sale of farm produce,
technologies, live animals, animal produce (wool, meat and
milk), training and consultancy services.

A large number of renovation works were initiated and
completed during the year. Entire roads of campus were
carpeted, NPB, Administrative and Library building blocks,
PG Hostel, Auditorium, Animal Health, Guest house etc
were renovated and face lifted. New buildings of
Horticulture and Security sections constructed. Sale
counter for sale of institute produce at one place was
established at main gate. Facilities for machine shearing
of sheep were created. Web site of institute updated and
recent information are being regularly uploaded. This has
attracted the attention of several national and
international agencies.

The Institute has developed new strains of prolific sheep for
mutton production. For producing sizable population of
prolific sheep, 200 Patanwadi sheep from native tract of
Gujarat were purchased. The scientific breeding, feeding,
and health management practices were developed for
improving the production traits of sheep, goat and rabbit. A
total of 693 sheep, 2503 rabbits and 158 goats were sold to
various agencies for breeding purpose infield.

To meet the growing demand of meat, fecundity gene was
introgressed in non-prolific sheep to increase more number
of lambs born per ewe. Prolific (GMM x Patanwadi) sheep
achieved the body weights of 23.39 and 32.35 kg at 6 and
12 months of age, respectively. The average litter size of
1.26 and ewe productivity efficiency (kg lamb weaned/ ewe)
of 17.92 kg has been achieved. Under the Malpura breed

development programme, 6 and 12 month body weights
were 23.11 and 31.01 kg in farm and 21.19 and 27.09 kg in
field flocks, respectively. The estimates for direct and
maternal effects were analyzed by Bayesian approach
were moderate indicating scope for direct selection and
also importance of maternal genetics.

Pre-weaning growth is of utmost importance and
contributes sizably to achieve higher slaughter weight and
ultimately mutton production. A reconstituted milk formula
was developed and tested for enhancing growth in lambs.
At 90 days of age >17 kg body weight was recorded in milk
replacer fed lambs as compared to 15 kg in conventional
rearing. Rumen bypass protein supplementation during
post weaning stage of lambs improved growth while
probiotic supplementation (Saccharomyces cerevisiae)
had no effect on growth and feed efficiency. Dietary
manipulation resulted in improved body condition and
carcass traits of cull ewes. Lower value of profile of C14:1
fatty acid in ewes slaughtered at 90" days was observed as

compared to those slaughtered on 0" day. Saturated fatty
acid increased and trans fatty acids decreased in ewes
slaughtered at 90" days. The content of w-3 fatty acid and
its metabolites decreased, w-6 and its metabolites
increased and similar values of w-9 fatty acids and its
metabolites were observed in tissues at 90" days as
compared to 0" day slaughtered ewes. Nutrient intake and
requirement of newly developed prolific sheep strain was
evaluated and found that DM, DCP and ME intakes were
met at 1% concentrate supplementation in addition to ad
libitum cenchrus hay and grazing on available pasture. In
late gestation, 400g concentrate supplementation is
optimum for both energy and dry matter whereas DCP was
litle less and require higher protein in the diet while
supplementation of concentrate (@ 600g) in early
lactation did not make sizable improvement in milk yield
and body weights.

For production and multiplication of prolific sheep through
embryonic stem cell and somatic cell nuclear transfer
techniques two trials of in vitro fertilization using slaughter
derived sheep oocytes and Fec B carrier ram semen
resulted in good maturation. To achieve higher reproductive
efficiency, accelerated mating system was adopted in farm
flocks. This year 5th mating and lambing within 923 and
1076 days was achieved from the day of first mating. A total
of 66.7% ewes completed fifth lambing within targeted days
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of 3 lamb crops in 2 years. Synthesis of peptide on
rinkamide resin resulted in a highly efficient synthesis of
kisspeptin peptide as evidenced from the fact that more
than 80% of the cleaved product eluted in a single peak in
RP-HPLC at retention time of 21 min. In vivo study showed
that Kisspeptin peptide produced 8-10 times increase in LH
levels, 15 min after the injection. Potential of Dopamine
antagonist to induce cyclicity in anestrous ewes was
assesed and found that five out of the six ewes in the
treatment group exhibited clear signs of estrous on variable
days (2-7 days). LH surges were observed in the animals
on the day of detection of estrous or the day following it.
Progesterone levels clearly followed the cyclic estrous
pattern with lowest level on the day of estrous and
increasing thereafter each day. Laparoscopy revealed the
presence of one-two CL in all the ewes of treatment group
while ewes in control group showed minor follicles/smooth
ovaries. Adaptation studies for GMM sheep indicated that
GMM ram can thrive during short-term nutritional stress
(30% feed restriction for 42 days) and had no significant
effect on blood biochemicals and hormones (except
testosterone). The water intake increased significantly in
heat stressed rams however, body weight, feed intake,
blood biochemicals, blood cell counts, semen production
and sperm motion characteristics were not affected.

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. In renovated pasture, Dolichos :
Cenchrus in alternate paired rows and 50:50 proportion
registered 18.5 and 15.3% higher biomass than sole
cenchrus pasture. Application of 60 kg P,O./ha produced
13.8% higher biomass yield over 20 kg P,O/ha. Further,
PSB inoculation significantly increased biomass yield by
8% in comparison to without PSB inoculation. Among
moisture conserving materials, maximum sapling height
and girth of ardu and neem were recorded with sheep
manure + pond mud application. Polythene mulch in
October and December registered maximum and
significantly higher sapling height of both fodder trees in
comparison to control and soil mulch. Application of sheep
manure (10 t/ha) + fertilizer (60 kg N and 40 kg P,0O./ha)
resulted in 14.5 and 16.3% increase in total biomass in
comparison to sole sheep manure application and chemical
fertilization, respectively. V-ditch contour bunding
significantly increased dry fodder, seed yield and biomass
production of cenchrus by 11.94, 12.94 and 12.0%,

respectively. In terms of dry fodder production, fruit trees
had no adverse effect on mixed pasture of grass (Cenchrus
setigerus) and legumes (Cowpea and Dolichos) in horti-
pasture system. Higher green and dry fodder production
were recorded with ber association and fertilization 30 kg N
and 60 kg P,0O.ha in comparison to open field and lower
levels of the fertilization.

White Giant (WG) and Soviet Chinchilla (SC) in southern
sub temperate region attained almost similar body weights
at6 and 12 weeks of age. WG has higher litter size and litter
weight at birth and weaning compared to SC.

To achieve higher wool production for carpet and apparel
industries, genetic improvement of native and synthetic
sheep was undertaken. At farm level, the adult annual GFY
in Avikalin (semi-arid Rajasthan), Chokla, Magra, Marwari
(arid Rajasthan) and Fine wool crossbred (temperate
climate of Garsa) were 1.50, 2.35, 2.01, 1.58 and 1.96 kg,
respectively. In Southern sub temperate region of Tamil
Nadu, Bharat Merino ram and ewes produced annual
average GFY of 3.43 and 2.68 kg, respectively. The fibre
diameter, medullation and staple length were 30.06y,
10.58%, 5.53cm in Chokla, 32.46u, 40.67%, 6.94cm in
Magra, 33.54pu, 47.15%, 5.62cm in Marwari and 20.23y,
0.52%, 5.93cm in fine wool crossbred sheep, respectively.
The wool samples from Uttarada region (Bikaner) were
more lustrous compared to ARC, Bikaner. The sheep of
Uttrada region contained higher copper, but significantly
lower zinc. The frequency of MM (0.56) and YY (0.71)
genotypes were maximum for KRT 1.2 and KAP 1.3 loci,
respectively. BLAST algorithm of Trichohyaline (THH) gene
sequences of lustrous individuals indicated that DNA
sequences of Magra sheep differ from the gene sequence
available in GenBank. Comparative analysis of deduced
amino acid sequences of THH gene from lustrous and non-
lustrous Magra individuals revealed amino acid differences.

German Angora (GA) rabbit in temperate climate of NTRS,
Garsa yielded 144.85, 131.68, 117.23, 108.64 and 121.88¢g
fibres at 1%, 2™, 3, 4" and 5" clips, respectively. The staple
length, fibre diameter and guard hair were 5.98cm, 12.68u
and 3.52%, respectively.

The JK wool-Pashmina and JK wool-Angora blends with
polyester produced uniform yarn with higher strength.
Addition of 30% polyester enhanced the yarn strength and
improved the spinning performance without losing the
luxury of wool and angora. The fabrics were converted into
ladies cardigan. The bi-component yarn of coarse Malpura
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wool (30%) in core and Chokla wool (70%) in sheath was
produced using modified SIRO method and DREF spinning
system. The yarn produced using two roving of Chokla and
Malpura yarn at core resulted into higher strength and
elongation. Studies on use of coarse wool in technical
textiles (geo-textiles) increased plant height, fresh yield and
plant physiological parameters like seed/pod and branches
per plant (cluster bean and pea) with increase in wool
content from 500 to 1500 GSM in soil. A linear relationship
was observed between quantity of wool used in soil and
grain yield. The grain yield was increased maximum (42%)
for the plot of 2000 GSM wool. Various innovative handicraft
products (acrylic painting on wool felt, wool necklace,
decorative flower, car hanging, ladies purse, pen stand)
were developed with involvement of women.

Neem leaves found as a good source of natural dye (yellow
and green shades) with poor anti-moth activity. Enzyme
based finishing treatments to 100% Angora and Pashmina
shawls produced no pilling up to 8000 cycles. In enzyme
treated Pashmina shawls, the weight loss was higher
compared to only hot water treatment. Enzyme treatment
enhanced the low stress mechanical properties of pure
wool fabrics with no significant change in fabric weight. The
woolen carpet yarns treated with 1% NaOH and 2% H,SO,
separately improved the whiteness index of the yarn. It
increased the overall scale surface of the fibres in the yarn,
which results into better reflectance of incidence light.

To reduce fat content in mutton nuggets, inulin (1:1
hydrated) at 3 and 5% was used. Based on physico-
chemical and sensory properties, it was found that low fat
mutton nuggets can be stored for 18 days at refrigeration
(4+1°C) storage. The tenderness of meat from cull sheep
can be improved by use of 2.5% Kachri (Cucumis trigonus
Roxb) powder. The carcass traits and meat quality of cull
Malpura ewes were significantly improved by feeding
complete feed block containing non-protein nitrogen and
rumen bypass protein and fat. Short term nutritional stress
did not affect carcass characteristics of Malpura ewes. The
rabbit skins were processed by chrome tanning as per the
standardized protocol and various garments like caps,
purse, hand bags, baby purse and doll were prepared.

The epidemiological studies of institute flock revealed that
the overall annual equivalent average death rates (EADR)
were 0.198, 0.153 and 0.889 per 1000 sheep, goat and
rabbit days at risk, respectively. In sheep flocks, the major
non-specific reasons for mortality were pneumonia

(35.0%), enteritis (12.1%) and septicaemia (11.5%). The
EADR was minimum in crossbred Avikalin (0.107) followed
by native Malpura (0.178), genotypes having Patanwadi
inheritance (0.206) and maximum in prolific genotypes
(0.287). Age-wise analysis revealed highest EADR in
suckling (0.601) followed by weaner (0.351), hogget
(0.175) and lowest in adult (0.084). The overall expenditure
(per head / annum) on health management was Rs.100.21,
91.93 and 10.37 for sheep, goat and rabbit, respectively.
Staphylococcus, Coryneform and Pseudomonas spp were
isolated from hepatic abscess in goat, Staphylococcus spp
from lymph node pus and Pseudomonas spp from
pneumonia in rabbit. Based on 16S PCR and microbiology,
Acinetobacter spp was identified in field sheep. Gradient
PCR protocols for the molecular characterization of the C.
pseudotuberculosis (targeting pld gene) was standardized
with amplification of desired 203 bp amplicons. Sheep
specific 12S rRNA gene PCR over blood and lung tissue
samples was standardized to use as an internal
amplification control in clinical diagnosis. Problem of M.
haemolytica infection in weaner and suckling flock was
managed through monitoring the rectal temperature daily
and instituting treatment with enrofloxin for 3-5 days to the
animals having >104°F body temperature. Resistance to
tetramisole was found in GINs from Patanwadi sheep in
quarantine. Fungal granuloma and interstitial pneumonia in
rabbit, paratuberculosis, hepatoma and fibrosarcoma in
sheep were diagnosed on histopathology. Improvement in
both resistance and resilience was observed in lambs fed
with combination of high protein concentrate (18.4% CP)
and khejri leaves in terms of clinical signs, salvage
treatment, PCV, Hb, FECs and average daily gains. E. coli,
Staphylococcus, Micrococcus, Pseudomonas and
Salmonella spp were isolated from nasal samples.
Antibiogram of Staphylococcus and Pseudomonas spp
showed sensitivity for Ofloxacin, Norfloxacin, Enrofloxacin
and Gentamicin. Four cases of ovine pulmonary
adenomatosis, five cases of acute interstitial pneumonia
and 10 cases of suppurative bronchopneumonia were
observed on histopathology.

The screening and selection of lambs (Malpura and
Avikalin) for resistance to H. contortus revealed around 7-9
times higher FEC in susceptible (S) line compared to
resistance (R) line. The h” estimates for log transformed
FEC were 0.255 and 0.119 at naive stage and 0.194 and
0.040 at exposed stage in Malpura and Avikalin,
respectively. In spite of no anthelmintic treatment in R line,
monthly mean FECs remained significantly lower
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compared to S line which were given anthelmintic treatment
during September. The performance of animals in divergent
lines showed that in comparison to initial body weight, at the
end of year the gain in body weight ranged from 1.85% (R
line) to 7.76% (S line) in Malpura breed and from 6.71% (R
line) to 7.83% (S line) in Avikalin breed. Malpura progenies
having inheritance of R-sires possess significantly lower
FECs than those having inheritance of S-sires, particularly
during wormy season. However, in Avikalin breed FECs
were almost similar in both the lines at naive stage
(September) and slightly higher in RxR group during
October-November compared to SxS group. MHC-DRB-1
full coding region (801bp) was amplified, cloned and
sequenced using total cellular RNA and complementary
DNA from both the lines. On phylogenetic analysis several
unique single nucleotide polymorphisms were identified in
R and S line. Computational and functional genomics
analysis of MHC-DRB-1 sequences indicated that Malpura
R line individuals possess more non-synonymous amino
acid substation rate than the S line and appear to be in
adaptive molecular evolutions at PBRs. Allelic sequence
analysis confirmed more sequence diversity in R-line.
Possible impact of amino acid substitution on structure and
function of protein has been predicted by PolyPhen-2 tool.

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 3.39,
14.48, 20.39 and 32.96 kg, respectively. Average 1% six
monthly GFY was 512.57 g, respectively. Out of 264 ewes
synchronized using vaginal sponges and PMSG (200 I1U)
protocol, 84.1% exhibited oestrus within 2 days of sponge
withdrawal. Fixed time Al of 114 ewes with liquid chilled
semen yielded 61.40% lambing.

In order to create awareness about farm forestry, horti-
pasture, agro-horti-pasture and silvi-pasture systems,
different tree saplings of multi-purpose fodder and fruit
trees were supplied to farmers and cenchrus grass seed
was also made available to farmers in order to establish
pasture. Demonstrations on improved fodder varieties of
sorghum, cowpea, guar, moong, lucerne, oats and barley
were laid out at farmers’ field in kharif and rabi season.
Green and dry fodder yields of all the improved cultivars of
fodder crops were considerably higher in comparison to
traditional cultivars. Concentrate supplementation (@1.5%
of body weights) to weaner lambs improved their finishing
weight by 7.45 kg. Concentrate supplementation to ewes

during late gestation and early lactation resulted in higher
body weights of lambs at birth and 60 days of age. Average
daily milk yield from supplemented ewes was 270 ml higher
(1150 ml) compared to those (880 ml) from non-
supplemented ewes. The feeding of milk replacer (@ 80
ml/lamb/day) to 1-2 week old lambs resulted in 1.5 kg more
live weight at 90 days of age.

The implementation of health technology managed the
annual morbidity (71.5%) and mortality (6.02%) rate within
a normal range. The annual incidence for strongyle
infection was 57.8% with distinct seasonal variation from
40.3% (winter) to 81.3% (monsoon). The implementation of
a single strategic drench with appropriate anthelmintic after
mid monsoon managed the gastrointestinal nematodes in
field flocks. Under prophylactic measures a total of 9281,
8732, 8564, 4199 sheep were vaccinated against ET,
Sheep pox, FMD and PPR diseases, respectively. Besides,
5500 sheep were given deworming and 2300 animals were
given foot bath with CuSO, solution. Wool from TOT area
was scoured and processed through cotton card and
innovative products were developed by women artisans.
Training cum demonstration (2) on development of woolen
handicrafts were organized for rural women and artisans.

In demonstration unit of broiler rabbits at CSWRI
Avikanagar, the overall litter size at birth and at weaning
was 7.59 and 6.90, respectively. More than half the does

recorded litter size of 28.0 at birth. The litter weights at birth
and weaning were 423.74 and 2963.09g, respectively.
Major highlights were 2.95 kg weight at 12 weeks of age in
Grey Giant, breeding and kindling in Grey Giant at the
earliestage of 13 and 19 weeks, respectively, litter weight of
24.55 kg at 12 weeks in Soviet Chinchilla, litter size of 12.0
at weaning in Black Brown and attainment of 2.0 kg body
weight at < 9 weeks of age in Soviet Chinchilla. On survey of
23 rabbit units at Ajmer, Kota, Jaipur, Malpura, Tonk,
Bhilwara, Udaipur, Sikar and Jaisalmer in Rajasthan and in
other states like Punjab, Haryana, Chattisgarh and Madhya
Pradesh, it was found that majority of the farmers reared
Soviet Chinchilla, Black Brown and Grey Giant breeds. The
overall body weights among growers, adult males and
females were 1.68, 3.04 and 3.06 kg, respectively.

To disseminate the technologies on improved sheep
production and wool processing, 10 exhibitions were
organized. Recent information on sheep rearing and
management practices were provided to farmers and
extension personnel (1034) from different agencies (26)
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visited at the institute. Health camp cum Kisan Gosthi were
organised on regular basis. The other events organized
were Van Mahotsava on the occasion of Farm Innovators’
Day, Institute Foundation Day and seven training
programmes on rabbit rearing technology. A total of 346
women in six groups visited the institute and took keen
interestin the technologies developed by the institute.

Asuperior flock of Sirohi goat maintained at institute yielded
72.53,100.26, 115.22 kg milk at 90 days, 150 days and total
lactation period, respectively. The lactation length was
201.42 days. The overall least squares means for body
weights at birth, 3, 6 and 12 months of age were 3.07,
12.75,17.36 and 29.32 kg, respectively.

In project on genetic characterization of variability in
immune responses of sheep and goat for PPR and ET
vaccine, serum samples (1000) from naive kids of Sirohi
goats were collected on day 0, 14, 21 and day 28 after
PPR vaccination and ELISA was carried out for
generating information on phenotype (vaccine elicited
immune response).

Evaluation of different sources of crop residues like cereals
(pearl millet, barley, sorghum, wheat), legumes (chickpea,
groundnut, clusterbean), oil seeds (sesamum, mustard)
and spices (cumin, fennel) exhibited that pearl millet, cumin
and groundnut crop residues produced less CH, without
compromising digestion. The study on the effects of oil (as
such or in form of calcium soap) incubated with SRL alone
and with substrate on in vitro ruminal degradability,
fermentation metabolites and methanogenesis exhibited
that calcium soap form of oil supplementation has potential
for methane mitigation as compared to unprotected form.

The flushing of ewes with rumen protected protein and
area specific mineral mixture increased mating and
conception rates. On the basis of fiber degrading potential
of 50 pure fiber degrading bacteria, 20 isolates were
characterized morphologically and biochemically.
Isolates of fiber degrading bacteria were amplified by 16s
r-DNA and sequenced.

Higher body weight gain, milk intake, total feeding time and
standing time were recorded in lambs keptin bamboo dome
structure and tharmocol insulated shed compared to those
kept in asbestos roof shed. Physiological response (except
morning respiration rate) and skin temperature were not
affected by type of housing while, Hb, PCV, total protein,
albumin, T, and cortisol level were significantly (P<0.05)

influenced by microenvironment. The lambs kept in the
dome structure showed more frequency of oral stereotype.
Animals took 2-3 days time to adapt to Azolla based feed.
Azolla feeding replaces concentrate (@ 10%) besides a
source of green fodder. A cactus field was developed for
implantation of four different types of cactus (Opuntia
ficus-indica (L.) Mill.). Cactus was propagated
successfully to provide biomass and water to sheep
during summer scarcity.

Follitropin-V proved to be effective in inducing
superovulation in native ewes. The best results in terms of
both ovarian response and viable embryo yield were found
with 80 mg Follitropin-V. To study the effects of heat and
nutritional stress in super-ovulated Malpura sheep, four
constant doses of 80 mg of Follitropin-V at 12 hr interval
were used for superovulation of ewes in all the three groups
(control, heat stress and nutritional stress). Heat stress
resulted in increased respiration rate and rectal
temperature in the afternoon, blood albumin and number of
large follicles. Nutritional stress increased Hb, PCV,
ovulation rate, ovarian response and superovulatory
response. Heat stress reduced estrus rate and ovulation
rate while both the stresses reduced embryo recovery.
Characterization of exon-l of the MTNR1A gene revealed
thatitis the region with a GC content of > 70%. Comparative
genotypic analysis for the allelic isotypes and their
frequency distribution in two sets of breeds (seasonal and
aseasonal) belonging to two contrasting climatic conditions
[(sub-temperate (Nilgiri and Sandyno) and sub-tropical arid
(Malpura and Patanwadi)] exhibited that the frequency of
‘R’ allele was significantly higher in Malpura and Patanwadi
breed (0.935 and 0.723, respectively) than in Sandyno and
Nilgiri breeds (0.461 and 0.561, respectively). The
frequencies of ‘M’ and ‘m’ alleles did not differ significantly
among the breeds. Cloning and sequencing of the Chokla
sheep Exon-Il region led to identification of ten mutations.
Eight of which were identical (G453T, C606T, G612A,
G706A, G783A, G801A, G891A and G893A). Two other
mutations (G675A and G931C) are being reported first time
in this study. Mutation G931C seems to be the one of major
conformational destabilizing mutations.

Bioclimatographs predicted the period suitable for
propagation of H. contortus and Trichostrongylus spp from
mid June to October and from November to March,
respectively in Rajasthan. Single targeted drench during
mid to late monsoon successfully controlled the parasitism
in farm and field flocks. In community grazing area, pasture
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infectivity was observed from the month of June which
peaked in August and persisted up to September. In farm
area, the herbage infectivity was noticed from July to
November with two peaks in August and November. Based
on eye colour chart, a total of 9.07% of the animals were
drenched at SBF, Fatehpur. On analysis of sensitivity and
specificity of the eye color chart (anaemia) in identifying
anaemic sheep (PCV < 18 or < 22) a linear trend was
observed in proportion of true positives and level of FECs in
all the seasons at both the PCV cut-off values. The
percentage of correct treatment was maximum (71.3 to
83.4%) in individuals with intensity of infection =3001 epg
and it remained >65% in all the seasons with moderate
kappaindex. Studieson hypobiosisin H. contortus showed
sharp decline in abomasi harbouring only adult worms in
from November to April. The analysis of ratio of adultto L, in
abomasi showed sudden rise in proportion of L, from
October and higher ratio was persisted up to April. The age-
wise analysis exhibited an inverse relationship between
proportion of L, and age of animal with maximum in
weaners (7.84%) followed by hoggets (6.54%) and
minimum in adults (2.57%). The monthly thermal humidity
index indicated that period from November to February is
non-stressful for sheep of Rajasthan, thereby low intensity
of infection in host during these months. The animals were
found to be remained under conditions of extreme severe
heat stress from April to October, intensity of infection in
sheep start rising from May onward and reached to peak in
the month of September. The higher pasture infectivity as
well as expected nutritional stress along with heat stress
resulted in higher intensity of infection in sheep during the
period from June-July to September-October.

Arthobotrys oligospora — a nematophagous fungi was
isolated in the month of October. On faecal culture assay,
89.8% reduction in larval development of H. contortus was
recorded at conidial concentration of 4000/g faeces.
Fungus incorporated complete feed blocks were
prepared with concentrate: roughage ratio of 60:40 and
their feeding to sheep resulted in significant reduction in
larval development on faecal cultures. Low levels of
herbal larval counts were maintained in the plot grazed by
fungus treated sheep.

Attempts were made to demonstrate MAP in animals,
human and food chain. Human sera samples (non farm
workers and IBD patients) were found negative on ELISA.

No appearance of PCR product for MAP through PCR
targeting IS 900 gene in milk samples using BA5 and BA6
primer. Single cell suspension of MAP culture (28.03x10°
/ml) was prepared. Serum and faecal samples goats from
IVRI, Izatnagar were examined for AFB by ZN staining.

A total of six bacterial isolates were characterized by 16S
rRNA based PCR, sequencing and NCBI blast result
analysis and identified as Pseudomonas spp (3),
Streptococcus spp Acinetobacter spp and unidentified
organism. Seven PCR products of Rpt2, PHSSA, and 16S
rRNA and sheep specific mitochondrial 12S rRNA genes
got sequenced, analysed, assembled and submitted in
NCBI GenBank. Next generation sequencing based
complete genome sequence of a sheep isolate of C.
pseudotuberculosis showed a size of approximately 2.3
million base pairs with approximately over 2200 predicted
genes and GC % of ~52.

Shisham leaves, silver oak leaves, pomegranate rind, wall
nut husk extract, dhol kanali root contained more than 40%
tannin with better anti-moth efficacy on Pashmina shawl.
Pashmina shawls can be produced by hand spinning,
machine spinning and blending. The dimensional stability
and quality of the handspun shawl was found better as
compared to machine spun and blended shawl. The
spinning parameters of fine crossbred wool for charkha
optimized using box and behnken experimental design
model. The fine crossbred wool of 21 y diameter with yarn
count of 12 Nm and twist of nine turns per inch was found
better as compared to other yarns in terms of imperfections,
strength and elongation. Handloom shawls were prepared
from the khadi system yarns. The fabric was more suitable
to prepare the tweed fabric and accordingly sample tweed
fabric was produced.

During the year a total of 41 research papers were
published in International and National Journals. A total of
19 invited papers and 70 abstracts were presented in
different Seminars/Conferences. Besides these, 5
books/bulletins/manuals, 11 book chapters and 12 popular
articles/pamphlets were also published. One patent was
filed and 19 gene sequences were submitted to gene bank.
A total 22 training programmes on different aspects of
sheep and rabbit rearing and value addition of products
were organized. Four scientists from institute undergone
advance training in International laboratories.
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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
hectare. It has three Regional Research Centres in different
climatic zones of the country to develop region specific
technologies. North Temperate Regional Station (NTRS)
was established in 1963 in temperate region at Garsa, Kullu
in Himachal Pradesh. The Southern Regional Research
Centre (SRRC) was established in 1965 in sub temperate
region at Mannavanur in Tamil Nadu. Arid Region Campus
(ARC) was established in 1974 at Bikaner in arid region of
Rajasthan.

A large number of renovation works were initiated and
completed during the year. Entire roads of campus were
carpeted, NPB, Administrative and Library building blocks
in the institute were completely renovated. PG Hostel,
Auditorium, Animal Health, Guest house etc were
renovated and face lifted. New buildings of Horticulture and
Security sections were constructed. Sale counter for sale of
institute produce was established at main gate. Machine
shearing facilities for shearing of sheep installed. Web site
of institute updated and recent information are being
regularly uploaded. This has attracted the attention of
several national and international agencies. Senior officials
from Sudan, Afghanistan, Nepal, Bangladesh, Kuwait etc
personally visited and have shown interest in sheep
research and development activities of institute.

The Institute and its sub-stations have been working for
enhancing the productivity of sheep and rabbit by applying
scientific methods and developing new technologies. The
Institute has developed new strains of prolific sheep for
mutton production. For creating sizable population of
prolific sheep, 200 Patanwadi sheep from native tract of
Gujarat were purchased. A small flock of prolific sheep
established in farmers flock to demonstrate its benefit in
relation to Malpura non-prolific sheep. The scientific
breeding, feeding and management practices were
developed for improving the production traits of Malpura,
Marwari, Magra and Chokla sheep. 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 cull 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

7

% Toundertake basic and applied research on all aspects
of sheep and rabbit production

% To develop, update and standardize meat, fibre and
pelttechnologies

% To impart trainings on sheep and rabbit production and
utilization

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

« To provide referral and consultancy services on
production and products technology of sheep and
rabbits
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Budget (Rs. in Lakhs)

Particulars Sanctioned Expenditure
2012-13 201314 201213  2013-14
Non-Plan 3459.25  3247.93 344229 3117.42
Plan 600.00 470.00 594.26 461.45
Total 4059.25 3717.93 4036.55 3578.87

Revenue Generation

A total of Rs 179.14 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.

200+ 179.14

180 161.00
160 141.57
140{ 116.53 124.37
120 100.64
1004 88.67
80-
60-
40
20-

07_08 08_09 09_10 10_11 11_12 12_13 13_14

Rs. in lakhs

Annual revenue generation at CSWRI

Manpower (As on 31.03.2014)

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

Post Sanctioned Filled Vacant % Vacant
Director 1 1 0 NIL
Scientific 87 53 34 39.08
Technical 140 107 33 23.50
Administrative 83 51 32 38.55
Supporting 151 58 93 61.50
Total 462 270 192 41.55

Agriculture Knowledge Management Unit (AKMU)

AKMU maintains and provides internet connectivity to
entire institute. It provide SPSS-13 and SAS software for
analysis of data besides 54 number MS Office, 120 number
operating system, 100 number anti-virus and licenced

version of Microsoft server version 2008 in the institute.
AKMU regularly uploads the news on the web site of
institute and record number of hits (287878) are recorded. A
total of 60 news items uploaded on web site during the year
and 8 sent to Council for uploading on ICAR website. The
unit has imparted training to participants on computer
operation. A total of 32 participants in 8 batches were
trained. Daily meteriological data were uploaded on web
site for free access to users.

Total publication maintained till date 24102
Books 11032
Periodicals 12945
Thesis 125
Publication purchase during 13-14 143 books
Journal subscribed during 13-14 64
CD Data base till date availability 84

Network Project on Sheep Improvement (NWPSI)

NWPSI was initiated to undertake evaluation and genetic
improvement of indigenous sheep breeds under native
environment. Different breeds of sheep are being improved
through selection for mutton and wool production. The
mandate of NWPSI is genetic evaluation and improvement
of indigenous sheep by selection. Project coordinating cell
is located at CSWRI, Avikanagar, Rajasthan. Presently,
there are following six ongoing centres (four farm based
and two field based) located at difference parts of the

country:
Location Breed Purpose
Farm based cooperating units
ARC (CSWRI), Bikaner Marwari sheep Carpet wool

CIRG, Makhdoom
MPKYV, Rahuri

Muzaffarnagri sheep Dual purpose
Deccani sheep Dual purpose

SVVU, Palamner Nellore sheep Mutton
Field based cooperating units

TNUVAS, Kattupakkam Madras Red sheep  Mutton
ARC (CSWRI), Bikaner Magra sheep Carpet wool

Mega Sheep Seed Project (MSSP)

MSSP was started on 1% April, 2009 with the objective to
produce and disseminate superior sheep germplasm in
respective breeding tracts of the indigenous breeds. In
addition to distribution of superior rams to the farmers,
artificial insemination will be adopted in all the units of
MSSP for faster multiplication of superior germplasm of the
five important breeds of sheep during Xl plan. Presently,
following centres are operating in different parts of the
country:

56



ANNUAL REPORT 2013-14

Unit location Breed Purpose Germplasm Sold for Breeding Purpose
BAU, Ranchi Chottanagpuri Mutton Species Location Breed / Genotype = Number sold
. 1213 13-14
KVAFSU, Bidar Mandya Mutton Sheep CSWRI, Avikanagar Malpura 66 50
TNUVAS, Chennai Mecheri Mutton Avikalin 72 74
. . Prolific 00 26
RAJUVAS, Bikaner Sonadi Dual ARC, Bikaner Magra 82 167
. Marwari 48 32
CSWRI, Avikanagar Malpura Dual Chokla 75 15
NTRS, Garsa Synthetic sheep 90 132
SRRC, Mannavanur Bharat Merino 69 197
. . Total sheep 502 693
Institute Technology Management Unit Goat CSWRI, Avikanagar  Sirohi 89 158
Rabbit CSWRI, Avikanagar Broilers (SC, WG, BB) 661 1002
- . . SRRC, Mannavanur Broilers (SC, WG) 1375 1494
A meeting of Institute Technology Management Committee NTRS. Garsa AT 53 7

(ITMC) was held on 3" February, 2014 for discussing three Total rabbit 2089 2503
copy right applications for their registration. Dr. OP Dhanda, ] )
former ADG (AP&B), ICAR, New Delhi was the subject ~ Annual Total Composite Score and Rating of RFD

matter expert. Complete specification of provisional patent Year Annual Total Composite Score Rating
application “Identification of Cashmere (Pashmina) fiber 2011-12 98.03 Excellent
from processed textile products by PCR-based technique” 2012-13 94.50 Very Good
was filedon 01.11.2013. 2013-14* 99.00 Excellent

* - Estimated

Performance Indicator

Attributes Weight Score
1213 13-14
Publication 15 38 36
Technology and knowledge products 50 92 90
Discovery 2 0 0
Intellectual property 5 12 100
Capacity development 4 49 100
Resource generation 6 27 39
Recognitions ) 64 34
. . Extension 8 74 63
ITMC Meeting at CSWRI, Avikanagar Institute choice 5 0 0
Total 100 63 65
Meteorological date (April 2013 - March 2014)
Months Temperature Rainfall Rainy  Av wind Av sun Humidity Av
(°C) (mm) days velocity  shine (h) (%) evaporation
Max Min (Laritin) 7.30AM  2.30PM )
Apr 37.34 21.16 24.0 02 9.02 4.00 60.27 48.00 8.80
May 42.98 26.19 03.0 01 10.49 5.87 55.23 45.55 13.79
Jun 39.27 27.77 80.8 05 7.57 5.37 71.67 60.50 9.25
Jul 32.13 25.37 220.0 16 3.27 2.33 85.52 77.67 4.28
Aug 30.52 24.22 247.3 12 2.85 2.88 90.55 80.90 2.88
Sep 34.48 23.06 18.6 03 7.10 3.1 78.87 69.83 5.33
Oct 33.39 20.11 04.8 01 8.01 2.62 77.23 60.42 4.70
Nov 28.61 11.88 03.0 01 8.49 1.62 74.30 51.78 4.05
Dec 24.48 8.40 00 00 7.26 1.87 79.35 54.74 3.10
Jan 19.97 7.65 36.0 02 5.73 2.53 83.61 64.45 2.05
Feb 2419 11.03 15.4 01 7.85 3.78 76.75 58.50 3.95
Mar 30.71 15.97 12.8 02 8.36 3.68 69.39 53.39 5.47
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PROGRAMME 1 : Enhancing mutton production by increasing prolificacy and
genetic improvement through selection

1. Increasing productivity of sheep through
introgression of fecundity gene

RC Sharma (from 06.07.13), LLL Prince, SS Misra, GR
Gowane, Satish Kumar, SMK Naqvi (from 21.09.13) and OP
Koli

To meet the growing demand of meat, fecundity gene was
introgressed in non-prolific sheep to increase more number
of lambs born per ewe. This will secure income to farmers
from small number of prolific sheep. Different genotypes of
prolific sheep developed at the institute were evaluated for
their performance under organised feeding and
management in semi-arid tropics. The overall least squares
means for live weights of GMM x P at birth, 3, 6 and 12

GMM X P
17.92
=
20 GMM
184 B GMM x P

403 477 349

Av. weight (kg) harvested/ewe
S

Birth Weaning

Ewe productive efficiency

month of age were 3.58, 15.90, 23.39 and 32.35 kg,
respectively. Annual tupping rate was 97.37% in GMM x P.
Lambing rate compared to previous year was 6.86% higher
on ewes available basis. Prolificacy of 25.71% with litter
size of 1.26 was acheived. The ewe productivity efficiency
(kg lamb weaned/ ewe) at weaning (3 months) was 17.92 kg
for GMM x P. The survivability during 0-3, 3-12 months and
adult stage in GMM x P was 99.35, 95.29 and 100.00%,
respectively.

The comparative growth and reproductive
performance of GMM and GMM x P

Parameters GMM GMM x P
Mean body weight (kg)

Birth 2.49 3.58

3 month 11.82 15.90

6 month 16.90 23.39

12 month 25.46 32.35
Reproduction

Tupping % 99.36 97.37

Lambing % (available basis) 88.46 92.11

Lambing % (tupped basis) 89.03 94.60

Lambing rate (available basis) 151.92 115.79

Litter size at birth (lambed basis) 1.72 1.26
Type of births (%)

Single 34.31 74.29

Twins 58.39 25.71

Triplets 7.30 0.00
EPE (kg harvested / ewe)

At birth 4.03 4.77

At 3-month 16.37 17.92
Mean GFY (kg)

1% six monthly 0.329 0.712

Adult annual 0.751 1.134

The molecular studies of different genotypes indicated that
the proportion of prolific gene (Fec B) carrier in 2013 born
lambs was maximum (100.0%) in Garole followed by GM
(98.9%), Kendrapada (94.7%), GMM (91.8%), GMM x P
(66.3%) and mimimum (57.4%) in GMM x P. A unit
consisting of five adult ewes and one breeding ram of GMM
x P genotype was established at farmer’s flock. In total 7
lambs were born out of 5 ewes.

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

GR Gowane, RC Sharma (from 03.07.13), SS Misra (up to
21.09.13), Indrasen Chauhan (from 21.09.13), Raj Kumar,
OPKoli (upt021.09.13) and JK Sharma (from 21.09.13)

Malpura sheep is being selected and improved for higher
mutton production at the institute. In farm flock, the least
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squares means for body weights at birth, 3, 6 and 12
months of age were 3.26, 14.99, 23.11 and 31.01 kg,
respectively. Lambs attained average daily gain (ADG) of
130.30, 85.27 and 44.46 g during 0-3 (ADG1), 3-6 (ADG2)
and 6-12 (ADG3) months of age, respectively. The selection
differential for 6-month body weight and ADG1 and ADG2
were 6.14 kg, 35.06 g and 22.70g, respectively. In lambs
average 1% six monthly GFY was 688 g while adult annual
GFY was 963 g.

Malpura

The survivability during 0-3, 3-12 months and adult stage in
Malpura was 96.82, 95.86 and 98.69%, respectively.
Tupping and lambing rate on tupped basis was 100.00 and
87.76%, respectively. The average inbreeding coefficientin
Malpura flock was 3.32%. The average relatedness
coefficient between individuals of the reference population
was 5.10%. The estimates for direct and maternal effects
were analyzed by Bayesian approach were moderate
indicating scope for direct selection and also importance of

— 35
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Comparative growth performance of
Malpura sheep in farm and field

maternal genetics. The total heritability estimate for birth,
three, six, nine, twelve months weights, ADG1, ADG2 and
ADG3 were 0.21, 0.15, 0.17, 0.11, 0.28, 0.15, 0.22 and
0.19, respectively. Atotal of 50 animals were sold to farmers
and government agencies.

In field flocks, the least squares means for body weights at
birth, 3, 6 and 12 months of age were 3.16, 13.33, 21.19 and
27.09 kg, respectively. The differences faded at weaning
and again increased at later ages. Overall lambing on ewes’
available basis was 88.52% in field flocks.

3. Nutritional manipulations for enhancing
quantitative and qualitative mutton production

RS Bhatt, SAKarim, A Sahoo, SK Sankhyan, OH Chaturvedi,
YP Gadekar and Amar Singh Meena

To meet the growing demand of meat in the country, there is
urgent need to develop suitable nutritional strategies for
enhancing the growth of lambs as well as to improve the
quality of meat from cull / spent ewes. In this regard,
following nutritional interventions were developed and
evaluated.

Pre weaning performance of lambs with milk replacer (MR)
feeding alone and with probiotics: One week old lambs (48)
were equally grouped in four treatment groups viz., control,
control + Lactobacillus acidophilus, control + milk replacer
and control +milk replacer + L. acidophilus. Milk replacer
consisted of 24.84% crude protein (CP) and 10.56% ether
extract (EE). Lamb ration consisted of 16.73% protein and
2.43% EE. MR feeding started after seven days of age @
100ml / lamb / day for first week and @ 200 ml / lamb / day
thereafter. The lambs in all the groups were offered ad
libitum concentrate, green khejri leaves and cowpea hay.

Milk replacer feeding in lambs
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Live probiotic culture of L. acidophilus (3.6x10°cells/ml)
was given @ 1 ml/ kg weight of lambs. At 90 days of age >17
kg (17.96 and 17.02 kg) weight was recorded in MR fed
groups compared to 15.85 and 15.20 kg in control groups.
Probiotic feeding had no effect on body weight in all the
groups. Average daily gainwas 172.9 and 165.8 gin MR fed
group compared to 149.1 and 146.3 g in control groups.
Higher DM, OM, CP and lower NDF and ADF digestibility
was recorded with MR feeding. No effect of treatment was
observed on rumen pH. Higher level of TVFA and butyric
acid and lower level of acetic acid was recorded in control
compared to MR fed groups at 90 days of age. Relatively
higher blood glucose level was observed in MR fed groups.

Post weaning performance of lambs fed rumen bypass fat
(RBF) based diet with bypass protein and Saccharomyces
cerevisiae supplementation: Thirty lambs of 3 month old
were equally divided into 3 treatment groups. Lambs in
control group (T1) were fed ad libitum finisher ration
supplemented with 4% RBF and normal protein
supplemented diet and ad libitum dry pala leaves and
cowpea hay. Lambs in group T2 and T3 were fed
concentrate (1% formaldehyde treated soyflakes and
groundnut cake) and ad libitum dry pala leaves for 15 days.
In T3 group in addition S. cerevisiae fermented wheat bran
was mixed with concentrate every day before feeding to
lambs. The population of S. cerevisiae was 2.1 x10" cells/g
of wheat bran. CP and EE content of concentrate was 12.76
to 13.01 and 2.13 to 5.18%, respectively. Rumen bypass
protein supplementation had effect on growth when
compared to control treatment however, there was no effect
of probiotic supplementation on both growth and feed
conversion ratio. DM, OM, CP and ADF digestibility
increased with rumen protected protein supplementation
while that of EE was decreased. Nitrogen balance was
higher in rumen bypass protein supplemented group at 160
day of age. At 180 days of age, rumen liquor samples
exhibited reduced total nitrogen with RBF supplementation
while reduction in entodiniomorph, total protozoa counts,
blood glucose and serum cholesterol with rumen bypass
protein supplementation.

Dietary manipulation for improving body condition and
carcass characteristics of cull ewes: Cull ewes (> 6 yr of
age) of Malpura (35) were put under extra feeding to
improve their weight and body condition score (BCS). Five
ewes at random were slaughtered for recording the carcass
traits on 0" day while remaining 30 ewes were equally
distributed into three treatment groups. Ewes in all the

groups were offered ad libitum complete feed block (CFB)
consisting of 65% concentrate, 30% roughage and 5%
molasses. Concentrate in Gr 1 consisted of rumen bypass
protein and normal protein, in Gr 2 consisted of rumen
bypass protein and non-protein nitrogen (NPN) source and
in Gr 3 consisted of rumen bypass protein, NPN and 4%
RBF.

2 e\
Cull ewes after 90 days of challenge feeding

CFB in different groups consisted of 14.40, 15.24 and
15.36% CP. EE in CFB of Gr 3 was higher. Total ash,
calcium and acid insoluble ash was higher in Gr 3 and fiber
fractions lower in Gr 2 and 3 compared to Gr 1. Readily
available and soluble and rapidly degradable true protein N
was higher whereas moderately and slowly degradable
true protein N fractions was lower in Gr 2 and 3 compared
to Gr 1. Daily DMI was higher in Gr 2 but the intake of ME
was higherin Gr 3. The intake of DCP was higherin Gr2 and
3 due to higher digestibility of CP in these groups.
Digestibility of DM, OM and CP in Gr 2 and 3 was higher
compared to Gr 1. EE and fiber fractions digestibility was
higher in Gr 2. Retention of nitrogen and calcium was
highestin Gr 2.

Blood glucose level was higher at 90 days as compared to 0
day in ewes. Serum cholesterol level was lower in Gr 3 at 90
days.The excretion of allantoin increased in Gr 2 and 3
whereas xanthine and hypoxanthine decreased as
compared to Gr 1. As a result the total purine derivatives
excretion was similar in all the groups. Microbial N supply
per kg digestible OM intake was higher in Gr 2 and 3
compared to Gr 1. Body weights at 90 days of age were
higher in Gr 3 followed by Gr 1 and Gr 2 ewes. DMI per kg
weight change was lower in Gr 3 followed by Gr 1 and 2
ewes. Carcass traits were improved by dietary
intervention in all the groups however the dressing yield
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was higher in Gr 3. Carcass composition revealed higher
DM, CP and EE and lower water content at 90 days as
compared to those slaughtered at 0 day. Among groups,
higher EE was recorded in Longissimus dorsi muscle of
Gr 3 ewes. Similarly DM of adipose tissue was higher at 90
day as compared to 0 day slaughtered ewes.

Nutritional manipulations for qualitative mutton production:
The fat extracted from CFB, RBF supplement and L. dorsi
muscle and adipose tissue of cull ewes slaughtered at 0 day
and after feeding for three months were converted into
FAME (Fatty Acyl Methyl Esters) and analysed by gas
chromatography using Flame lodination Detector. Data
revealed lower value for profile of C14:1 fatty acid in ewes
slaughtered at 90" days as compared to those slaughtered

on 0" day. Saturated fatty acid increased and trans fatty

acids decreased in 90" days slaughtered ewes. The
content of w-3 fatty acid and its metabolites decreased, w-6
and its metabolites increased and similar values of w-9 fatty
acids and its metabolites were observed in tissues at 90"
days as compared to o" day slaughtered ewes.

Molecular studies: The aim of study was to use the
candidate gene strategy for selecting animals producing
lean meat by determining the genes involved in fat
synthesis pathway. Following isolation of genomic DNA
from 146 blood samples from Malpura sheep,
diacylglycerol acyltransferase 1 (DGAT1) exon 17 were
amplified and PCR products were digested with Alu1
restriction enzyme. The respective genotype PCR products
were sequenced. CC genotype was found most dominant
than TC and TT genotype in Malpura sheep.
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4. Assessment of nutritional adequacy of newly
evolved prolific sheep under farm condition

SK Sankhyan, A Sahoo, SA Karim, OH Chaturvedi and RS
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. Newly developed prolific sheep
strain was evaluated during monsoon season, 16 adult
males were divided into two groups of 8 each and
supplemented concentrate mixture @ 1% and 2% body

weight and ad libitum cenchrus hay. The biomass yield of
pasture plotwas 10.0+1.23 g DM/ha. DM, OM, CP, NDF and
ADF contents in concentrate mixture were 96.91, 94.79,
12.42, 46.02 and 27.70% respectively. The corresponding
values in cenchrus hay were 94.28, 89.66, 8.37, 64.53 and
49.83%, respectively. The digestibility of DM, OM, CP, NDF
and ADF was 56.77,61.85, 52.55, 53.55 and 43.10% in 1%
concentrate supplemented group and 64.00, 68.20, 66.39,
59.98 and 45.08% in 2% supplemented group, respectively.
DMI, DCPI and MEI intake was adequate at 1% level as
compared to 2% level and at par with ICAR, 2013
recommendation.
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In another experiment, 15 non pregnant adult ewes (GMM)
were divided into 3 groups. Animals of Gr 1 were offered 1%
concentrate on the basis of body weight and ad libitum
cenchrus hay, Gr 2 animals were maintained on 2%
concentrate mixture on the basis of body weight and ad
libitum cenchrus hay while Gr 3 animal were maintained on
conventional feeding adopted in farm (300g concentrate
after 8 hr of grazing in evening). The DM, OM, CP, NDF,
ADF, hemi-cellulose and cellulose content in concentrate
mixture was 94.66, 93.88, 12.58, 49.78, 23.54, 26.23 and
17.16% while for cenchrusitwas 90.33,85.82,7.77,69.17,
49.97, 19.19 and 35.08%, respectively. The digestibility of
DM, CP, NDF and ADF ranged from 33.65 to 71.39%, 53.75
to 74.60, 22.50 to 72.88 and 18.93 to 48.30%, respectively.
DMI, DCPI and MEI were significantly higher in 2%
concentrate supplemented group. Animal maintained
exclusive on grazing resources or on grasses are unable to
meet their nutrient requirements as per ICAR 2013, while
1% concentrate supplementation meet their maintenance
requirement.

Comparison of plane of nutrition in GMM ewes

Parameters Pregnant Lactating Lactating  Requirement as per
ewes (400g ewes (400g ewes (600g ICAR 2013 standard
concentrate) concentrate) concentrate) Pregnant Lactating
Body weight (kg) 31.45 25.81 23.49 30.00 26.00
DMI (g/day) 721.82 789.06 904.93 1010.00  826.00
DMI (glkg WO7%) 55.69 69.30 85.76 76.92 71.70
DCPI (gtkg WO7%) 4.054 4.868 6.114 5.00 6.50
MEI (MJ/kg WO75) 0.726 0.908 1.123 0.793 0.960

The experiment with early lactating (Gr 1 offered 400g
concentrate mixture; Gr 2 offered 600g concentrate
mixture) and late gestation GMM ewes (Gr 3 offered 400 g
concentrate mixture) was conducted. The DM, CP, ADF and
ADF content were 96.8, 34.58, 61.58, 11.43; 14.06, 7.85
53.10, 53.41; 72.50, 18.46, 34.79 and 24.13% in
concentrate, diet and pasture samples, respectively.
Digestibility coefficients of nutrients in all the three groups
were within the range. Nutrient digestibility was significantly
(P<0.05) higher in lactating ewes (Gr 2). The optimal plane
of nutrition was observed in 400g concentrate
supplemented group in both lactation and gestation stage
for both energy and dry matter whereas, DCPI was little
less and require higher protein in the diet while in 600g

Performance of lactating ewes and their lambs
on different level of concentrate supplementation

Level of Average body weight (kg) of ADG (g) Average body Average milk
concentrate lambs weight (kg) of ewes yield
supplementation Birth 2-month Total gain Initial Final (g/head/day)
in ewes

400 glhead/day ~ 1.968  7.242 5.274 8110  23.90 24.30 243.0
600 g/head/day ~ 2.128  8.543 6.415 98.69  23.90 24.50 262.0

concentrate supplemented group of lactation animals,
higher plane of nutrition without sizable improvement in milk
yield and body weights was recorded.

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

Davendra Kumar, SMK Naqvi, VK Saxena, Kalyan De, P
Thirumurugan (from 25.07.13), Krishnappa B (from19.08.13)
and SV Bahire (from 21.08.13)

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

Purification and conformation propensity analysis of
Kisspeptin 14: Synthesis of peptide on rinkamide resin
using Fmoc chemistry resulted in a highly efficient
synthesis of kisspeptin peptide as evidenced from the fact
that more than 80% of the cleaved product eluted in a single
peak in RP-HPLC at retention time of 21 min. CD
spectroscopy was done to evaluate conformation of ovine
kisspeptin 14 in aqueous and membrane mimicking
environment. The CD spectrum of the peptide (1mg/ml)
was evaluated in water, TFE (50 and 75%) and HFIP (50
and 75%). The CD spectrum of the peptide in water
was totally devoid of any secondary structure elements
as expected for a random coil structured peptide.
Peptide adopted increasingly ordered conformation in 50%
HFIP and 75% HFIP. There was increase in helicoid content
as the peptide was subjected to increased HFIP
concentrations and TFE concentration.

In-vivo validation of Kisspeptin peptide: Kispeptin is a
GnRH secretogogue and its in-vivo activity can be indirectly
measured by its activity to enhance the LH levels.
Kisspeptin (@ 20 pg/animal, intravenously) was injected
in six animals and plasma LH were determined by ELISA at
-30, -15, 15, 30, 45 and 60 min intervals. Kisspeptin peptide
produced an 8-10 times increase in LH levels in three out of
six animals, 15 min after the injection and thereafter reduce
with time, while in other animals levels, it was not
significantly slightly higher from basal level.

Potential of Dopamine antagonist to induce cyclicity in
anestrous ewes: For assessing the role of Dopamine
antagonist to improve upon the LH pulse frequency in
anestrous ewes, 12 Malpura ewes (3-4 yr old) were equally
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divided into two groups. Ewes in treated group were
injected Dopamine antagonist (@ 0.6 mg / kg,
subcutaneously) twice a day (7:00 am and 5:00 pm). Blood
samples were collected daily before injection of evening
dose to assess the LH, FSH and progesterone levels in
blood by ELISA. Heat detection was done using aproned
ram daily in the morning and in the evening. Laparoscopy
was done to examine the occurrence of ovulation by looking
for development of corpus luteum on the ovary. Five out of
the six ewes in the treatment group exhibited clear signs of
estrous on variable days (2-7 days after the start of the
treatment) while one ewe was observed in silent heat. LH
surges were observed in the animals on the day of detection
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of estrous or the day following it. Three out of six ewes
demonstrated clear LH surge with level of 22, 36 and 16
ng/ml, respectively. Mean LH level was significantly higher
(2.630£0.810 ng/ml) in treated group compared to control
group (0.447+0.005 ng/ml). Progesterone levels clearly
followed the cyclic estrous pattern with lowest level on the
day of estrous and increasing thereafter each day.
Laparoscopy revealed the presence of one-two CL in all the
ewes of treatment group while ewes in control group
showed minor follicles/smooth ovaries. All above
parameters signifies that the dopamine antagonist as such
can cause ovulation in anestrous ewes.

Production of 3 lamb crops in 2 years: A total of 66.7%
(16/24) ewes completed fifth lambing within targeted days
of 3lamb crops in 2 years protocol. Fifth mating and lambing
was achieved within 923.41+£15.59 and 1075.77+15.72
days, which were targeted within 966 and 1116 days,
respectively from the day of first mating.

Effect of antioxidants on quality of liquid stored ram semen:
Addition of ascorbic acid (@ 0.9 mg/ml), BSA fraction V (@
10 mg/ml) and cysteine (@ 1.211 mg/ml) in Egg Yolk Tris
Glucose (EYTG) semen extender had no significant effect
on sperm motion characteristics, liveability, membrane and
acrosome integrity of ram spermatozoa during liquid
storage at refrigeration temperature for a period of 72 hrs.

Effect of nutritional stress on blood biochemical and
hormonal profile of GMM rams: The nutritional stress was
imposed in GMM rams by feeding 30% less of maintenance
ration for a period of 42 days, it had no significant effects on
blood biochemical (plasma glucose, total plasma protein,
total plasma cholesterol, plasma urea) and hormones
(plasma T,, T,, cortisol, aldosterone). However,
testosterone level was significantly (P<0.05) higher in
stressed animals than control. The results indicate that
GMM, a newly developed prolific sheep can thrive during
short-term nutritional stress.

Effect of heat stress on adaptability and reproductive
performance of GMM rams: Heat stress was imposed to
GMM rams by exposing them in climatic chamber at 38, 40,
42,43,44,42 and 42°C, respectively at 10:00, 11:00, 12:00,
13:00, 14:00, 15:00 and 16:00h) for 6 h a day for five
weeks. Heat stress had significant (P<0.05) effect on
respiration rate, rectal temperature and surface
temperature at 14:00 h. The water intake was also
significantly (P<0.05) increased in heat stress rams. No
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significant difference was found in body weight, feed intake,
blood biochemical, blood cell counts and semen production
and sperm motion characteristics. However, one ram of
heat stress group stopped semen production after 2 weeks
of heat exposure.

6. Production and multiplication of prolific sheep
through embryonic stem cell and somatic cell
nuclear transfer techniques

Satish Kumar, Rajiv Kumar, Krishnappa B, Davendra Kumar
and SMK Naqvi

Follicular fluid was aspirated from the slaughter derived
ovaries and stored at -20°C for further use. Two trials of in
vitro fertilization (IVF) were conducted from slaughter
derived sheep oocytes with Fec B carrier ram semen. Good
maturation was achieved in the sheep oocytes.

F

In vitro fertilization of the sheep oocytes
with prolific ram semen

P

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

SC Sharma, LR Meena (up to 31.1.14), OH Chaturvedi, Roop
Chand, RP Nagar, BS Sahu, RP Chaturvedi, JP Bairwa and
Shyam Singh

To meet out the forage requirement of livestock in semi-arid
areas attempts were made to develop and evaluate
different agro-forestry systems.

Maximization of forage and seed production of Cenchrus
setigerus: Dry fodder and biomass yield of cenchrus grass
were not remarkably influenced by various land use system
however, these parameters were recorded relatively higher
in three-tier agroforestry system to that of two-tier agro
forestry system. Seed yield of cenchrus in two and three-tier
land use was significantly higher to that of single-tier
system. Application of sheep manure (@ 10 t/ha) + fertilizer
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Effect of varying fertilization methods on biomass yield
(a/ha) of Cenchrus setigerus
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(@ 60 kg N and 40 kg P,0./ha) + growth regulator-GA3 (@
100 ppm) significantly increased dry fodder and seed and
biomass yield of cenchrus. Dry fodder yield of cenchrus
significantly and positively correlated with height at 60
DAS (r =0.74) and DMA/clump at 60 DAS (r =0.93).
Cenchrus seed yield correlated significantly with spikelet
length (r=0.81) and 500-seed weight (0.67).

Effect of P levels and PSB inoculation on productivity of
Dolichos in combination of Cenchrus in ardu based agro-
forestry system: In renovated pasture, Dolichos : Cenchrus
in alternate paired rows and 50/50 proportion registered
18.5 and 15.3% higher biomass than sole cenchrus
pasture. Application of 60 kg P,0O.ha produced 13.8%
higher biomass yield over 20 kg P,O./ha. Further, PSB
inoculation significantly increased biomass yield by 8% in
comparison to without PSB inoculation.

Effect of moisture conservation material and mulching on
establishment of fodder trees at sloppy rangelands: Among
moisture conserving materials, maximum sapling height
and girth of ardu and neem were recorded with sheep
manure + pond mud application. Polythene mulch in
October and December registered maximum and
significantly higher sapling height of both fodder trees in
comparison to control and soil mulch, however mulching
materials brought about significant variation in girth of ardu
in December and of neem in October.

Integrated farming system for forage production: The
increase in total dry fodder from cowpea and Dolichos
mixture was 21.4 and 25.9% compared to sole cenchrus
pasture. Application of sheep manure (10 t/ha) + fertilizer
(60 kg N and 40 kg P,0./ha) resulted in 14.5 and 16.3%

increase in total biomass in comparison to sole sheep
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Dry fodder yield in different integrated farming systems
(C- Cenchrus, CO- Cowpea, D- Dolichos, SM- Sheep manure,
F- Fertilization, L- Line sowing, BC- Broad casting, TC- Tiller cultivation)

manure application and chemical fertilization, respectively.
The DFY of cenchrus and total dry fodder were higher by
11.5 and 10.9% in line sowing in comparison to broad-
casting+tiller cultivation, respectively. CP, EE and hemi-
celluloses content were higher in Cenchrus + Dolichos
pasture and rangeland compared to Cenchrus and
Cenchrus + Cowpea pastures. The lambs grazing on these
pastures maintained their body weight except, on
rangelands where lambs showed gain of 1.4 kg in body
weightin 60 days.

Soil properties in relation to soil and water conservation
measures on denuded land pasture: V-ditch contour
bunding significantly increased dry fodder, seed yield and
biomass production of cenchrus by 11.94, 12.94 and
12.0%, respectively. Seed yield and biomass production
were 15.48 and 8.83% higher due to sheep manure
application in comparison to without sheep manure. Dry
fodder and seed yield and biomass production of
cenchrus was significantly higher in weeded plots than
unweeded plots.

V-ditch contour bunding

Evaluation of quality horti pasture system for semi-arid
condition: In terms of dry fodder production, fruit trees had
no adverse effect on mixed pasture of grass (Cenchrus
setigerus) and legumes (Cowpea and Dolichos) in horti-
pasture system. Thiourea had beneficial effects on dry
fodder production, but the differences between Thiourea
and IAAwere at par.

Effect of planting techniques and fertilization on production
potential of grass species under ber based hortipasture
system: Ber plants had higher survival rate than aonla and
pomegranate plants. Higher green and dry fodder
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production were recorded with ber association and
fertilization 30 kg N and 60 kg P,O./ha in comparison to
open field and lower levels of the fertilization.

. &

Horti pasture

system

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

R Pourouchottamane (from 14.11.13), AS Rajendiran, PK
Mallick (from 14.08.13), SMK Thirumaran (from 09.01.14)
and S Rajapandi

Broiler rabbit farming is gaining momentum in southern
region of country. The performance of White Giant (WG)

and Soviet Chinchilla (SC) in southern temperate region
exhibited that both the breeds attained almost similar body
weights at 6 and 12 weeks of age. WG has higher litter size
and litter weight at birth and weaning compared to SC. The
detailed performance of broiler rabbit at the station is given
below:

Traits Stage White Giant Soviet
Chinchilla
Mean body weight At 6 week 0.865+0.020 0.873+0.017
(kg) At 12 week 1.835+0.031 1.834+0.023
At mating 3.93040.053 3.704+0.041
At kindling 4.034+0.041 3.870+0.039
Mean litter size At birth 7.56+0.51 6.63+0.49
(no.) At weaning 6.56+0.64 5.02+0.26
Mean litter weight At birth 0.382+0.034 0.336+0.031
(kg) At weaning 6.097+0.530 4.713+0.310
Kindling (%) 84.75 70.63

A total of 1494 rabbits were sold for breeding purposes to
about 75 clients of southern states. Technical guidance to
enhance the rabbit production under commercial system
was provided to rabbit farms at Sivagangai, Dharapuram,
Palladam (Coimbatore), Gobi (Erode), Sathiamangalam
and Sattur. There are about 500 rabbit farms functioning on
commercial basis under the guidance of SRRC
Mannavanur.

Broiler rabbits
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PROGRAMME 2 : Improvement of sheep for wool production

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

LLL Prince, Ashish Chopra (up to 03.05.13), Chandan
Paswan (from 03.07.13) and SL Ahari

Avikalin is a dual purpose sheep for mutton and quality
carpet wool production. The least squares means for birth,

Avikalin

3, 6 and 12 months weights were 3.00, 15.15, 24.65 and
30.08 kg, respectively. Average daily gains during 0-3, 3-6
and 6-12 months were 135.0, 105.8 and 40.0g,
respectively. The overall means for 1st six monthly, adult six
monthly and adult annual GFY were 0.863, 0.740 and 1.503
kg, respectively. Survivability in 0-3 months, 3-12 months
and adult groups were 98.95, 96.83 and 98.61%,
respectively. Tupping and lambing on tupped basis was
98.4% and 88.6%, respectively. The selection differential of
breeding rams for six month body weight and first clip GFY
was 3.12 kg and 180 g, respectively. A total of 61 sheep
were sold to progressive farmers and government agencies
forimprovement of local sheep for mutton and carpet wool.

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

HK Narula, RK Sawal, PR Sharma, Vimal Mehrotra and M
Ayub

Magra is one of the lustrous wool producing sheep
maintained at ARC, Bikaner attained least squares means
of body weight of 3.14, 17.58, 27.78 and 37.70 kg,
respectively at birth, 3, 6 and 12 months of age. The overall

least squares means for ADG1, ADG2 and ADG3 in Magra
lambs were 160.51, 111.80 and 55.52 g, respectively. The
tupping and lambing rate on bred basis were 95.65 and
89.09%, respectively. The least squares means for adult
annual, lambs 1%, 2" and 3" clip were 2013.00, 814.18,
760.72 and 715.31g, respectively. The overall least squares
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means for fibre diameter, hetero fibres, hairy fibres,
medullation, staple length and crimps were 32.46 y,
32.17%, 8.74%, 40.67%, 6.94 cm and 0.72 per cm,
respectively. The selection differential for 6 month body
weights and 6 monthly first clips were 5.84 kg and 100 g,
respectively. The average equivalent morbidity and death
rates were 2.073 and 0.096 per 1000 animal days at risk,
respectively. A total of 147 sheep were sold to State Animal
Husbandry Department / Government Agencies / NWP
/farmers for geneticimprovementin their flocks.

3. Genetic improvement of Chokla Sheep for carpet
wool production

Ashish Chopra, AK Patel, PR Sharma and M Ayub

Chokla lambs attained least squares means of body weight
of 3.31,16.04, 26.01 and 31.72 kg, respectively at birth, 3, 6
and 12 months of age. The overall least squares means for
ADG1, ADG2 and ADG3 in Chokla lambs were 140.3,
113.70 and 44.74 g, respectively. The tupping and lambing
rate on tupped basis was 95.10 and 88.66%, respectively.
The least squares means for adult annual, lambs 1%, 2™
and 3“ clip were 2350.00, 790.19, 778.70 and 790.62g,
respectively. The overall least squares means for fibre
diameter, hetero fibres, hairy fibres, medullation, staple
length and crimps were 30.06y, 9.73%, 0.86%, 10.58%,
5.53 cm and 0.74 per cm, respectively. The selection
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differential for 6 month body weights and 6 monthly first
clips were 4.12 kg and 140 g, respectively. The average
equivalent morbidity and death rates were 1.4613 and
0.1119 per 1000 animal days at risk, respectively. A total of
15 sheep were sold to UP State Animal Husbandry
Department, Mirjapur.
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4. Development and stabilization of improved sheep
strain for the wool production in farm and field of
temperate region

S Saha, JB Phogatand SR Sharma

Fine wool crossbred sheep attained 3.41, 18.40, 22.17 and
33.54kg body weights, respectively at birth, 3, 6 and 12
months of age. Tupping and lambing rates of 99.14% and
92.59%, respectively achieved during autumn 2013
breeding. Fine wool sheep produced 1.06 and 1.96kg GFY,
respectively at first six monthly and adult annual with staple
length, fibre diameters, medullation of 3.53cm, 19.81u and
0.73%, respectively in hogget and 5.93cm, 20.23py and
0.52%, respectively in adult. The EAMR and EADR were
2.08 and 0.47 per 1000 animal days, respectively. A total of
152 animals were sold to farmers in the region for genetic
improvement of their flocks.

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

Rajiv Kumar, Satish Kumar, RS Rana (up to 31.10.13), AS
Meena, Ajay Kumar, HK Narula and RK Sawal

Wool samples of each group (lustrous, medium lustre and
low lustre) of Magra sheep from the ARC, Bikaner and
Uttrada regions (Bikaner) were evaluated subjectively for
relative differences among them. The average whiteness
index (L*) value was similar to the subjective assessment
for lustre, but the difference in L* value was marginally

better for the lustrous wool than the low lustre wool
samples. The wool samples from Uttarada region were
more lustrous compared to ARC, Bikaner wool samples.
The sheep of Uttrada region contained higher copper, but
significantly lower zinc. PCR-RFLP pattern of KRT 1.2 and
KAP 1.3 loci in Magra sheep flocks were analyzed using
Msp1 and Bsrl restriction enzymes, respectively. The
frequency of MM (0.56) and YY (0.71) genotypes were
maximum for KRT 1.2 and KAP 1.3 loci, respectively. The
allelic frequencies were 0.75 (M allele) and 0.25 (N allele)
for KRT 1.2 loci while 0.20 (X allele) and 0.80 (Y allele) for
KAP 1.3 loci. Trichohyaline (THH) gene sequences of
lustrous individuals were amplified, cloned in pJET 1.2
cloning vector and sequenced. BLAST algorithm indicated
that DNA sequences of Magra sheep differ from the gene
sequence available in GenBank. Comparative analysis of
deduced amino acid sequences of THH gene from lustrous
and non-lustrous Magra individuals revealed amino acid
differences.

6. Demonstration unit of Bharat Merino sheep

PK Mallick (from 14.08.13), AS Rajendiran, R.
Pourouchottamane (from 14.11.13), SMK Thirumaran (from
09.01.14) and S Rajapandi

Bharat Merino sheep in sub temperate region of SRRC,
Mannavanur attained body weights of 3.59, 20.75, 26.14
and 35.83 kg, respectively at birth 3, 6 and 12 months of
age. The average daily gain during 0-3, 3-6 and 6-12
months of age were 205.36, 54.06 and 49.57 g,
respectively. Tupping and lambing rate on tupped basis was
87.91 and 84.37%, respectively. Bharat Merino ram and
ewes produced annual average GFY of 3.43 and 2.68 kg,
respectively. In male and female hogget, GFY of 2.19 and
2.27 kg, respectively was produced. The survivability

Flock of Bharat Merino sheep at SRRC, Mannavanur
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between 0-3 months, 3-6 months, 6-12 months and adults
was 97.56, 100.00, 99.30 and 98.41%, respectively. A total
of 197 sheep were sold to 19 farmers of southern states.

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

SR Sharma, JP Phogatand S Saha

Pooled average body weights for German Angora (GA)
progeny born during 2013-14 at 42, 84, 126 and 168 days
were 601.98, 1228.60, 1738.03 and 2141.41 g respectively.
In GA progenies of 2013-14, the fibre yield was 18.53,
64.21, 97.59, 109.11 and 141.12g for 1%, 2™, 3“, 4" and 5"
clips, respectively.

Adult GA flock produced 144.85, 131.68, 117.23, 108.64
and 121.88g, respectively fibre in 1%, 2™, 3", 4" and 5" clips.
The pooled estimates for staple length, fiber diameter and
guard hair of GA fibre were 5.98 cm, 12.68u and 3.52%,
respectively. The overall EAMR and EADR for Angora

Performance of German Angora

Traits MeanzSE
Doe weight (kg)
At service 3.16+0.03
At kindling 3.3210.03
Litter size (no.)
At birth 4.81+0.26
At weaning 4.34+0.28
Litter weight (g) at birth 238.43+13.64

rabbits was 1.92 and 0.94 per 1000 animal days at risk. Of
the total morbidity, 53.72% cases were related to alimentary
system while 35.37% were to sensory system. About
62.29% deaths were due to compromised feed composition
and feed toxicosis and death causes were in the form of
bloat and hepatitis. A total of seven Angora rabbits were
supplied as germplasm to the farmers and NGOs from
different parts of Himachal Pradesh.
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PROGRAMME 3 : Development and improvement of technology for value
addition in sheep and rabbit products and by-products

1. Development of diversified animal fibre based
value added products

DB Shakyawar, ASM Raja (up to 14.07.13), Ajay Kumar and
V'V Kadam

Attempts were made to improve utilization of different types
of wool specially coarse wool in handicraft and specialty
hair fibres as well as application of wool in geo-textile.

Diversified knitted garments: Five different yarns were
prepared from blends of fine cross bred wool, angora and
polyester with average yarn realization of 87%. The yarn
produced from angora: wool blends has lower strength and
higher imperfections which are not desirable for knitting.

i, L

Knitted ladies cardigan

The JK wool-Pashmina and JK wool-Angora blends with
polyester resulted into uniform yarn with higher strength.
Addition of 30% polyester enhanced the yarn strength and
improved the spinning performance without losing the
luxury of wool and angora. The prepared knitted fabric was
given softening treatment using 0.5% silicon softener at
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60°C for 30 min in acidic condition (pH 5-6). The knitted
fabric was also given the anti-moth treatment using 0.2%
Eulon at 80°C for 10 min in acidic condition (pH 5-6). Both
fabrics were converted into ladies cardigan.

Coarse wool in carpet engineering: The core-sheath yarn
was engineered for carpet on woollen ring frame. The bi-
component yarn of coarse Malpura wool (30%) in core and
Chokla wool (70%) in sheath was produced using modified
SIRO method and DREF spinning system. The yarn
produced using two roving of Chokla and Malpura yarn at
core resulted into higher strength and elongation. In
another experiment, the durability of handloom carpet was
enhanced through increasing the pile density. The
handloom carpet samples with different pile height (8 and
10 mm) and pile density (90-135 piles/inch’) were prepared
using Magra wool yarn of 4 Nm linear density.

Development of technical textiles (geo-textiles) from
indigenous wool: Three treatments of geotextiles (1000,
1500 and 2000 GSM) with cluster bean and pea crops, in
kharif and rabi season respectively were evaluated. It was
found that the plant height, fresh weight and plant
physiological parameters like seed/pod, branches per plant
were progressively increased with increase in wool content
in soil. The moisture retention in soil increased substantially
in both the experiments. Alinear relationship was observed
between quantity of wool used in soil and grain yield. The
grain yield was increased maximum (42%) for the plot of
2000 GSM wool.

Development of handicraft woolen products: Various
innovative handicraft products (acrylic painting on wool fel,
wool necklace, decorative flower, car hanging, ladies purse,
pen stand) were developed using institute wool as well as
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Training on woolen handicrafts
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wool of farmers flock. A training programme on
development of woollen handicrafts especially forwomenin
rural areas was organized to provide a platform for their
creativity.

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

Ajay Kumar, ASM Raja (up to 14.07.13), DB Shakywar and
VV Kadam

Natural plants as well as synthetic chemicals were tested
for their anti-moth and dye properties. In addition, role of
enzyme / chemical treatments in processing of Angora /
Pashmina shawls and carpet yarn were also evaluated.

Development of anti-moth finishing process using Neem:
Neem leaves and bark were screened for application as dye
and anti-moth finishing agent. Neem leaves were found as
a good source of natural dye and produced yellow and
green shades. The K/S values of woolen fabric dyed with
Neem leaves extract were higher for mordent samples
compared to dye alone. The highest value of 3.54 was
obtained with Stannous chloride mordant fabric. Neem
leaves showed poor efficacy as anti-moth agent compared
to commercially available anti-moth agent.

Enzyme finishing process for fabrics: Enzyme based
finishing treatments were given to 100% Angora and
Pashmina shawls. There was no pilling to almost all shawls
up to 8000 cycles (Rating 5). However, for higher number of
cycles, large amount of fibres rubbed off from the surface of
angora fabric and higher weight loss occurred. Fibre
sloughing from angora fabric is attributed to inherent non-
cohesive nature of Angora fibre. In case of enzyme treated
Pashmina shawls the weight loss was higher compared to
only hot water treatment. Enzyme treatment enhances the
low stress mechanical properties (formability, bending
rigidity and extensibility) of pure wool fabrics with no
significant change in fabric weight.

Lustre improvement of wool through chemical treatments:
The woolen carpet yarns treated with 1% NaOH and 2%
H,SO, separately improved the whiteness index of the yarn
significantly. It increased the overall scale surface of the
fibres in the yarn especially peripheral fibres, which results
into better reflectance of incidence light.

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

YP Gadekar, AK Shinde, RS Bhatt, Md Nasimuddin (up to
31.01.14)and SAQ Naqvi (from 01.02.14)

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

Low fat, CLA rich mutton nuggets and its quality: To develop
conjugated linoleic acid enriched mutton nuggets, pre-
standardized levels of vegetable oil (70%) and mutton fat
(30%) were used. The concentration of added fat
(vegetable oil + mutton fat) was 10, 7 and 5% in control, T1
and T2 formulations, respectively. The inulin (1:1 hydrated)
was used as fat replacer. The mutton nuggets were
evaluated for physico-chemical, sensory and microbial
attributes at 6 days interval up to 18 days. The batter pH and
yield of mutton nuggets were comparable. Shear force
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values were significantly lower (P<0.05) in mutton nuggets
of control group. The fat and ash content of mutton nuggets
of control group differed significantly (P<0.01).

The lightness (L) values were significantly lower in the
treatment groups while yellowness and chroma values
were lower in T2 nuggets. Storage study revealed that pH of
the control nuggets was significantly (P<0.05) higher. Free
fatty acid values were comparable. Total plate count, yeast
and mould count increased up to 12" day and showed
significant increase on 18" day. Coliforms and
Psychrotrphs were detected occasionally. Appearance
scores declined with storage. The flavor scores were
significantly higher in control nuggets. Significant difference
among treatment was observed on 18" day. Binding and
overall palatability scores declined with storage. Findings of
the study indicated that low fat mutton nuggets can be
stored for 18 days at refrigeration (4+1°C) storage.

Tenderization of mutton using plant proteases: Meat
tenderness is an important quality attribute. Locally
available Cucumis trigonus Roxb (Kachri) powder and
papain were used to improve tenderness of meat from cull
sheep. Meat chunks were subjected to various tenderizing
treatments viz control, 2.5% kachri powder, kachri (2.25%)
+ papain (0.25%) and papain (0.25%) for 48 hr at
refrigeration storage. The pH, moisture and ash content of
meat were comparable. Water holding capacity was
significantly higher (P<0.05) in kachri treated samples. A
reduction in muscle fiber diameter, shear force values and
lightness values reduced significantly (P<0.01) due to
tenderization treatment. The myofibrilar fragmentation
index, protein and collagen solubility and sensory attributes
of mutton chunks were improved significantly (P<0.01) in
tenderized samples.

Histological examination of muscle fibers as well as SDS-
PAGE of muscle protein revealed more degradation of
muscle fibers in 2.5% Kachri treated samples. Thus, 2.5%
Kachri powder can be used for tenderization of tough meat
from cull/ spent sheep.

Carcass characteristics of cull Malpura ewes fed complete
feed block made up of non-protein nitrogen and rumen
bypass protein and fat: Ewes were offered ad libitum
complete feed block consisting of 65 parts concentrate, 30
parts roughage and 5 parts molasses for 90 days.
Concentrate in T1 consisted of rumen bypass protein and
normal protein, in T2 consisted of rumen bypass protein
and non-protein nitrogen (NPN) and in T3 consisted of
rumen bypass protein, NPN and 4% rumen bypass fat.
Average pre-slaughter weights were 25.32, 36.80, 38.06
and 41.76 kg for control, T1, T2 and T3 group, respectively.
Dressing yield on empty live weight basis was 48.52% in
control,51.94%inT152.10% in T2 and 53.19% in T3 group,
respectively. Loin eye area increased significantly in
treatment groups. In commercial cuts, the yields of leg and
loin portions, subcutaneous and intermuscular fat were
significantly lower (P<0.05) in control group. Water holding
capacity was significantly improved and cooking losses
were significantly reduced in treatment group. The carcass
traits and meat quality of cull Malpura ewes were
significantly improved by feeding complete feed block
made up of non-protein nitrogen and rumen bypass protein
and fat.

Effect of nutritional stress on carcass traits of Malpura
ewes: A total of 16 adult Malpura ewes were randomly
divided into 2 groups of 8 animals each. Malpura ewes in
T-1 group (control) were fed as per the NRC
recommendation for maintenance while T-2 (nutritional

Physico-chemical attributes mutton chunks

Parameters Control
pH 5.43+0.02
Moisture 75.43+0.28
Ash 1.42+0.27
Water holding capacity 28.25+3.09°
Shear force value (N/cm?) 69.74+5.362
Muscle fiber diameter 32.54+1.672
Myofibrilar fragmentation index 24.95+2.35¢
Sarcoplasmic protein solubility (mg/g) 28.87+0.66°
Myofibrilar protein solubility (mg/g) 83.87+1.09°
Total protein solubility (mg/g) 112.74+1.03b
Collagen content (mg/g of tissue) 6.05+0.42
Collagen solubility (% total collagen) 39.95+1.520

Means bearing different superscripts between columns differ significantly (P<0.01)

L 72

2.5% Kachri Kachri (2.25%) + Papain Papain (0.25%)
powder (0.25%)

5.47+0.07 5.40+0.01 5.35+0.01
74.86+0.49 75.11£0.2 75.13+0.24

1.62+0.17 1.43+0.17 1.23+0.08
35.19+1.402 25.77£0.610 30.79+2.54ab
28.62+1.75° 28.41+1.730 18.99+1.33¢
21.55+1.040 21.55+0.95° 23.58+1.530
62.36+2.242 54.93+3.04ab 48.84+3.650
33.55+0.722 33.85+0.052 31.23+0.56°
101.29+2.612 100.88+1.772 102.43+3.782
134.84+2.082 134.7241.812 133.66+3.812

6.21£0.02 5.65+0.42 5.21+£0.11
87.41+1.002 85.74+4.73» 82.94+2.78a
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SDS-PAGE of muscle protein

stress) ewes were fed 30% less than NRC recommendation
for 30 days. Average live weight at slaughter was 38.83 and
36.94 kg for T-1 and T-2 group, respectively. The dressing
yield on ELW, loin eye area, yields of edible and inedible
offals, proportion of different commercial cuts, lean meat
yield and fat content were comparable among the groups.
Like-wise non significant differences were observed in the
cooking losses and water holding capacity however, shear
force values were significantly higher in stress group. The
present study suggested that short term nutritional stress
did not affect carcass characteristics of Malpura ewes.
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Histological changes in muscle fibres (H & E, 40X)

Utilization of rabbit fur for value added items: To make
broiler rabbit rearing more economical, the fur-skin of
rabbits may be chrome tanned and converted into valuable
garments. Pelt made garments have more demand in cold
region especially in tourist places. The rabbit skins were
processed by chrome tanning as per the standardized
protocol and various garments like caps, purse, hand bags,
baby purse and doll were prepared.

Value added fur products
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PROGRAMME 4 : Disease surveillance, health care and disease diagnostic tools

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

D Singh, FA Khan, SK Dixit, CP Swarnkar, GG Sonawane
(from 31.07.13), Jyoti Kumar, SL Sisodia and A Sahoo

Mortality profile: The overall annual equivalent average
death rate (EADR) was 0.198, 0.153 and 0.889 per 1000
sheep, goat and rabbit days at risk, respectively. In sheep
flocks, the major non-specific reasons for mortality were
pneumonia (35.0%), enteritis (12.1%), septicaemia
(11.5%), suppurative pneumonia / internal haemorrhage
(4.3% each) and impaction / anaemia (2.9% each). Among
specific causes, neonatal inanition was major disease
accounted for 7.9% of total deaths. The EADR was
minimum in crossbred Avikalin (0.107) followed by native
Malpura (0.178), genotypes having Patanwadi inheritance
(0.206) and maximum in prolific genotypes (0.287).

P x GMM 0.298

GMM x P

Patanwadi

Kendrapada 0.605

Garole

GM

GMM/ MGM

Avikalin

0.107

Malpura 0.178

Annual equivalent average death rate in different
breeds of sheep at Avikanagar

Age-wise analysis revealed highest EADR in suckling
(0.601) followed by weaner (0.351), hogget (0.175) and
lowest in adult (0.084). The monthly mortality ranged from
0.28% (October-November) to 1.50% (August). Male had
higher EADR (0.233) than female (0.183). The overall
expenditure (per head / annum) on health management
was Rs.100.21,91.93 and 10.37 for sheep, goat and rabbit,
respectively. On preventive health measures, in the year
2013-14 average annual expenditure / head was Rs. 30.27,
28.20 and 6.27 in sheep, goat and rabbit, respectively. The
per head annual expenditure on curative measures was Rs.
69.94, 63.73 and 4.10 in sheep, goat and rabbit,
respectively.
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EADR /1000 Animal days at risk

Sheep Goat Rabbit

Annual death rate at CSWRI

Disease investigation: Isolated Staphylococcus,
Coryneform and Pseudomonas spp from hepatic abscess
in goat, Staphylococcus spp from lymph node pus and
Pseudomonas spp from pneumoniain rabbit. Based on 16S
PCR and microbiology, Acinetobacter spp was identified
from field sheep. Out of 342 sheep tested for brucellosis on
RBPT, two Patanwadi sheep were found positive. Gradient
PCR protocols for the molecular characterization of the C.
pseudotuberculosis (targeting pld gene) was standardized
with amplification of desired 203 bp amplicons. Sheep
specific 12S rRNA gene PCR over blood and lung tissue
samples was standardized to use as an internal
amplification control in clinical diagnosis. Involvement of M.
haemolytica was established in weaner and suckling flock
and problem was managed through monitoring the rectal
temperature daily and instituting treatment with enrofloxin

for 3-5 days to the animals possessing >1 04°F temperature.

Hepatic abscess in goat
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Haemorrhage in lung and hydropericardium in
sheep due to bipolar organism
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Epitheloid and giant cells infiltration in serosa of
lleum from JD in sheep (H&E x 40)

TST using conjunctiva colour chart was implemented in
flocks of Nutrition Division and only 19 sheep (out of 296)
were drenched. Resistance to tetramisole was found in
GINs from Patanwadi sheep in quarantine. Multiple foci of
granulomas containing giant cells (fungal granuloma) and
interstitial pneumonia in rabbit and paratuberculosis,

hepatoma and fibrosarcoma in sheep was diagnosed on
histopathology. Outbreaks of Enterotoxaemia,
Pasturellosis and PPR were diagnosed in field.

Nutrition and parasite interaction: Studies on effect of
feeding of combination of tanniferous forage and
concentrates having varied protein levels on resistance and
resilience of Chokla lambs against H. contortus showed no
improvementin resilience as well as resistance of lambs fed
with combination of low protein concentrate (10% CP) and
khejri leaves. However, improvement in both resistance
and resilience was observed in lambs fed with combination
of high protein concentrate (18.4% CP) and khejri leaves in
terms of clinical signs, salvage treatment, PCV, Hb, FECs
and average daily gains.

2. Respiratory tract infection in sheep - diagnostic,
pathological and therapeutic interventions

SK Dixit, GG Sonawane (from 31.7.13) Jyoti Kumar and
OP Koli

Therapeutic management (30 sheep) comprised with four
different regimens viz., T-S, T-C, T-D and T-DC had
combinations of Amikacin, Ceftriaxone plus Sulbactum
Dicrysticin and Dicrysticin shifted group, respectively along
with Levocetirizine, Acetaminophen, Deriphyllin, Sodium bi
Carbonate, Febrinil, Telecast-L as supportive drugs.
Hemato-biochemical study revealed that Hb, TEC, PCV,
TLC and DLC were within range. E. coli, Staphylococcus,
Micrococcus, Pseudomonas and Salmonella spp were
isolated from nasal samples. Antibiogram of
Staphylococcus and Pseudomonas spp showed sensitivity
for Ofloxacin, Norfloxacin, Enrofloxacin and Gentamicin.
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Lesions of OPA: proliferated alveolar epithelium turned in
to finger like projections in the lumen of alveoli (HE X 40)
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Four cases of ovine pulmonary adenomatosis, five cases of
acute interstitial pneumonia and 10 cases of suppurative
bronchopneumonia were observed on histopathology.

Acute interstitial pneumonia: thickened interalveolar
space with MNC and fibrous connective tissue (HE X 40)

Chronic suppurative broncho pneumonia: multiple foci of
pus cells and pinkish material (HE X 10)

3. Genetic improvement of resistance to
Haemonchus contortus in sheep

D Singh, CP Swarnkar, Satish Kumar, LLL Prince, C Paswan
(from 01.10.13) 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 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.

Level of infection in naive and exposed animals under
natural conditions: The sire-wise mean FECs ranged from
442.9 10 4890.0 epg in Malpura and from 1688.9 to 3800.0
epg in Avikalin breed at naive stage (September). The
corresponding values at exposed stage (November) were
66.7 to 1450.0 in Malpuraand 285.7 t0 916.7 in Avikalin.

Selection of divergent lines w.r.t. susceptibility to GIN: For
selected progenies of Malpura the mean FECs were
950.0+236.6 and 2525.0+561.1 on naive stage and
86.4+27.3 and 833.31449.7 on exposed stage for R and S
lines, respectively revealing around 9 times higher FEC in S
line compared to R line at exposed stage. In Avikalin for
selected progenies the mean FECs remained around 7
times higher in S line compared to R line at exposed stage
and were 1262.5+301.1 and 4450.0+677.8 on naive stage
and 156.3+35.3 and 1163.6+316.3 on exposed stage for R
and S lines, respectively.

With in breed variation (Heritability estimates): The overall
h? estimates for log transformed FEC were 0.255 and 0.119
at naive stage and 0.194 and 0.040 at exposed stage in
Malpura and Avikalin, respectively.

Performance evaluation of selected lines: In both the
breeds, in spite of no anthelmintic treatment in R line, on
majority of occasions, the monthly mean FECs remained
significantly lower compared to S line where anthelmintic
treatment was given in September. The performance of
animals in divergent lines showed that in comparison to
initial body weight, at the end of year the gain in body weight
ranged from 1.85% (R line) to 7.76% (S line) in Malpura
breed and from 6.71% (R line) to 7.83% (S line) in Avikalin
breed. The mean annual GFY did not differ significantly
among lines in both the breeds. The overall annual
tupping and annual lambing on tupped basis was 94.20%
and 87.69%, respectively in R line while 100.00% and
95.24% in Sline.

Growth and wool yield of animals selected during 2013: The
ADG at 0-3, 3-6, 6-12 and 0-12 month for animals selected
for R and S line during 2013 were 126.11, 85.44, 35.44 and
69.64 g, respectively in R line and 127.22, 102.11, 30.94
and 65.48 g, respectively in S line in Malpura breed and
121.67, 102.11, 33.33 and 71.51 g, respectively in R line
and 131.00, 102.67, 49.67 and 82.11 g, respectively in S
line in Avikalin breed. The annual GFY in selected
progenies was almost similar.
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Observations for animals born from selected animals: The
progenies born from matting with selected sires revealed
that Malpura progenies having inheritance of R-sires
possess significantly lower FECs than those having
inheritance of S-sire, particularly during wormy season.
However, in Avikalin breed FECs were almost similar in
both the lines at naive stage (September) and slightly
higher in RxR group during October-November compared
to SxS group.

Molecular studies: Blood samples were collected from
Avikalin and Malpura R and S line sheep selected against
Haemonchus contortus parasite. Total cellular RNA was
extracted and complementary DNA (cDNA) was prepared.
MHC-DRB-1 full coding region (801bp) was amplified,
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cloned and sequenced. Sequences were aligned and
phylogenetic analysis was done using MEGA 6 software.
Several unique single nucleotide polymorphisms (SNPs)
were identified in R and S line. Computational and
functional genomics has been used for studying non-
synonymous (dN) and synonymous (dS) substitution rate at
peptide binding region (PBR) of the MHC-DRB-1 gene.
Analyses of MHC-DRB-1 sequences indicated that
Malpura R line individuals showing more non-synonymous
amino acid substation rate than the S line and appear to be
in adaptive molecular evolutions at PBRs. Allelic sequence
analysis confirmed more sequence diversity in resistant
line. Possible impact of amino acid substitution on
structure and function of protein has been predicted by
PolyPhen-2 tool.
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PROGRAMME 5 : Validation, refinement and dissemination of developed

technologies

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

Rajiv Gulyani, SMK Nagqvi, A Sahoo, D Singh, RC Sharma,
DB Shakyawar, OH Chaturvedi, LR Meena (up to 31.01.14),
SC Sharma, CP Swarnkar, Davendra Kumar, P. Thirumurgan
(from 25.07.13), Roop Chand, GR Gowane, D Sethi, Raj
Kumar, VV Kadam, Kalyan De, LR Gurjar, RL Bairwa, DK
Yadav and Allahnoor Khan

Improvement in sheep production through breeding and
genetic manipulation: A total 98 flocks (6911 sheep) were
covered in 4 clusters of TOT areas. Average body weight of
lambs at birth, 3, 6 and 12 months age was 3.39, 14.48,
20.39 and 32.96 kg, respectively. Average 1st six monthly
GFY was 512.57 g. Sale of 2539 animals was recorded in
field by farmers of TOT area. Average sale value of adult
male, female and lambs was Rs. 5835, 3577 and 2150,
respectively for Malpura sheep and Rs. 4676, 4210 and
2165 for Kheri sheep, respectively.

Improvement of sheep production in farmer’s flock through
physiological and reproductive techniques: A total of 264
ewes belonging to 13 farmers of 7 villages were
synchronized using vaginal sponges and PMSG (200 I1U)
protocol. The onset of estrus was observed in 84.1% of the
synchronized ewes. Out of 114 ewes inseminated using
fixed time artificial insemination and liquid chilled semen
procedure, 70 (61.40%) lambed.

Improvement in sheep through feed and fodder resource
development: Under Farmers Participatory Research
Programme at farmer’s field at Soda village, growth and
yield attributes of guar crop were recorded higher in agro-
horti-pasture system. In order to develop awareness about
farm forestry, horti-pasture, agro-horti-pasture and silvi-
pasture systems, different tree saplings of multi-purpose
fodder and fruit trees were supplied to farmers and
cenchrus grass seed was also made available to farmers in
order to establish pasture. Demonstrations on improved
fodder varieties of sorghum, cowpea, guar, moong, lucerne,
oats and barley were laid out at farmers’ field in kharif and
rabi season. Green and dry fodder yields of all the improved
cultivars of fodder crops were considerably higher in
comparison to traditional cultivars.

Improvement in sheep production through improved
feeding practices: Three demonstrations on concentrate
supplementation (@1.5% of body weights) to lambs for
enhancing mutton production were laid on 55 Malpura and
Kheri lambs. Concentrate supplementation to weaner
lambs besides grazing substantially improved their
finishing weight by 7.45 kg and also the average daily gain
by 81 g. The supplemented lambs were sold at Rs 4000 per
lamb compared to Rs 2500 for non-supplemented group. In
addition, seven demonstrations on concentrate
supplementation to ewes during late gestation and early
lactation were laid on 184 Malpura and Kheri ewes. The
body weights of lambs at birth, 15, 30, 45 and 60 days of age
were higher in case of supplemented group compared to
non-supplemented group. Average daily milk yield from
supplemented ewes was 270 ml higher (1150 ml) compared
to those (880 ml) from non-supplemented ewes. The
feeding of milk replacer to 1-2 week old lambs was also
demonstrated in farmer’s flock. Eight lambs were fed 80 ml
milk replacer per lamb per day. There was 1.5 kg live weight
difference between the two groups (18.8 kg for non milk
replacervs 20.3 kg for milk replacer) at 90 days age.

Improvement in sheep through health technology: The
implementation of sheep health technology in TOT flocks
kept morbidity and mortality in field flocks under control.
The annual morbidity in TOT was 71.5% and predominant
conditions responsible for morbidity were pneumonia,
enteritis, lameness, wound, conjunctivitis and simple
indigestion. The annual mortality in TOT flocks was 6.02%
and predominant conditions responsible for mortality were
enteritis, pneumonia and debility. A total of 1596 faecal
samples from TOT flocks were screened for gastrointestinal
(Gl) parasites. The overall annual incidence for strongyle
infection was 57.8% with distinct seasonal variation from
40.3% (winter) to 81.3% (monsoon). Nine health camps
were organized in TOT area where 2900 animals (out of
5500) belonging to 129 farmers were treated for different
ailments (enteritis, pneumonia, debility, simple indigestion
etc). Under prophylactic measures a total of 9281, 8732,
8564, 4199 sheep were vaccinated against ET, Sheep pox,
FMD and PPR diseases, respectively. Besides, 5500 sheep
were given deworming and 2300 animals were given foot
bath with CuSO, solution.
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Health camps and demonstration of health technologies

Improvement in wool utilization through indigenous wool
products developed by local artisans: Wool from TOT area
was scoured and processed through cotton card and
innovative products like pen stand, small purse, woolen
necklace, car hanging show piece and wall hanging were
developed by women artisans. A sensitization meeting of
stakeholders, people from animal husbandry and wool
industry was organized and a total of 36 participants across
the states participated. Two training cum demonstration
programs of 5 days each on development of woolen
handicrafts were organized for rural women and artisans of
TOT area in which 17 participants were imparted training.
Visits were made to educate farmers and their family
members about handicrafts and diversified use of wool,
wool shearing and grading techniques.

Improvement in broiler rabbits through demonstration and
fraining: There was improvement in the body weights of
both male (3.32kg) and female (3.49kg) in all the breeds
over previous year. The overall litter size at birth and at
weaning was 7.59 and 6.90, respectively. More than half the
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Stackholder’s sensitization meeting at CSWRI, Avikanagar

does recorded litter size at birth of > 8.0 while the highest
was 12.0. Litter weight at birth and at weaning was was
423.74 and 2963.09 g, respectively. The body weight of
does increased through mating (3.53 kg) to kindling (3.66
kg) to weaning (3.73 kg). The overall nest quality (NQ) was
4.39 which reflected in high reproductive efficiency. The
overall milk yield and per kit availability was 4328.17 and
21.33 g, respectively. Performance evaluation of broiler
rabbits during peak summer months (April-June) revealed
that satisfactory round the year production can be obtained
with proper management in the semi arid region. A total of
1002 rabbits were sold for breeding purpose.

Performance of broiler rabbit

Body weight at 12 weeks of age in Grey Giant 2.95kg
Age for the earliest breeding in Grey Giant 13 weeks
Age for the earliest kindling in Grey Giant 19 weeks
Litter weight at 12 weeks in Soviet Chinchilla 24.55 kg
Litter size at weaning in Black Brown 12.0
Two kg body weight in Soviet Chinchilla < 9 weeks

A total of 23 rabbit units were surveyed at Ajmer, Kota,
Jaipur, Malpura, Tonk, Bhilwara, Udaipur, Sikar and
Jaisalmer in Rajasthan and in other states like Punjab,
Haryana, Chattisgarh and Madhya Pradesh. The overall
body weights among growers, adult males and females
were 1.68, 3.04 and 3.06 kg, respectively. The majority of
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Soviet Chinchilla

the farmers reared Soviet Chinchilla, Black Brown and Grey
Giant breeds as their acceptability was higher.

Improvement of socio-economic condition of sheep farmers
through extension education and technical literacy
programme: The extension activities of the institute were
disseminated through exhibitions, exposure visits to the
institute, health camps, trainings and organization of
different events at the institute. In 10 exhibitions during the
year, a total of 19540 visitors benefited. Recent information
on sheep rearing and management practices were
provided to farmers and extension presonnels (1304) from
different agencies (26) visited at the institute. Health camps
cum Kisan Gosthis were organised on regular basis. The
other events organized were Van Mahotsava on the
occasion of Farm Innovators’ Day, Institute Foundation Day
and five-day training programmes on rabbit rearing
technology (7). A total of 346 women in six groups visited
the institute and took keen interest in the technologies
developed by the institute. The ‘Institute Farmer
Participatory Programme’ is containing successfully. At
present the institute is working with 11 sheep farmers and
one rabbitfarmer in participatory mode.

Institute exhibitions
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Externally funded projects

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

HK Narula, Ashish Chopra (from 01.06.13), PR Sharma,
Vimal Mehrotra and M Ayub

Marwari sheep is one of hardy and robust sheep breed for
carpet wool production and an elite flock of Marwari sheep
is maintained at ARC, Bikaner. The overall least squares
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Marwari ram

means of birth, 3, 6 and 12 month’s weight were 3.03,16.60
25.81and 33.05kg, respectively. The overall least squares
means for ADG1 (0-3M) and ADG2 (3-6 M) and ADG3 (6-12
M) were 150.87, 101.52 and 38.77 g, respectively. The
annual tupping and lambing rate on bred basis were 93.20
and 92.65%, respectively. The least squares means for
adult spring, autumn, annual and lambs 1% and 2™ clip were
676.82, 930.32, 1582.00, 668.86 and 716.21g,
respectively. The least squares means for fibre diameter,
hetro fibres, hairy fibres, medullation, staple length and
crimp were 33.54yu, 35.66%, 11.05%, 47.15%, 5.62cm
and 0.63 per cm, respectively. The selection differential
for 6 month weight and 1* six monthly GFY was 8.26 kg and
205 g, respectively. A total of 32 sheep were sold to
farmers, government organization and NGOs.

2. Geneticimprovement of Magra sheepin field
AK Patel, HK Narula, RK Sawal, Ashish Chopra and M Ayub

Survey on Magra sheep was conducted in the breeding
tract for identification and selection of centres in the field as
well as flocks for collection of baseline data. Three centres

viz. Kotra, Kanasar and Jaalwali were identified and 96
sheep farmers were registered. A total of 12 health camps
were organised at different centres. Seven off-campus and
one on-campus trainings were conducted at different
centres. One scientist-sheep farmer interaction meet was
organised. The average body weights at birth, 6 and 12
months and adult stage were 3.06, 19.05, 27.25 and
33.57 kg, respectively. A total of 109 rams were
purchased and 23 rams were distributed to registered
farmers at various centres.

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

SS Misra, RC Sharma, GR Gowane, C Paswan and Indrasen
Chauhan

The overall least squares means for body weights at birth,
3, 6 and 12 months of age were 3.07, 12.75, 17.36 and
29.32 kg, respectively. Average daily gain was 107.48 g for
0-3 months and 59.81g for 3-12 months of age. The least
squares means of milk yield at 90 days, 150 days, total
lactation milk yield and lactation length were 72.53, 100.26,
115.22 kg and 201.42 days, respectively. The effect of type
of birth was significant on all the traits except the lactation
length. The tupping and kidding rate on tupped basis was
88.39 and 84.51%, respectively with a litter size of 1:1.13.
During the year out of 297 does tupped, 26 gave birth to
twins and one gave triplet. The annual survivability ranged
from 93.47% in 6-12 month age group to 98.96% in 3-6
month age group. A total of 158 goats (66 male and 92
female) were sold to farmers, governmentand NGOs.

4. Genetic characterization of variability in immune
responses of sheep and goat for PPR and ET
vaccine elicited immune response (DBT)

GR Gowane, C Paswan and Jyoti Kumar

Naive kids of Sirohi goat were vaccinated for PPR vaccine.
Serum samples (1000) were collected on day 0, 14, 21 and
day 28 after vaccination. ELISA was carried out for
generating information on phenotype (vaccine elicited
immune response i.e. the antibody titre level post PPR
vaccination). DNA was isolated from the naive kids for
genetic analysis.
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5. Network / outreach project on estimation of
methane emission under different feeding systems
and development of mitigation strategies

RS Bhattand ASahoo

Assessment of in vitro ruminal degradability, fermentation
metabolites and methanogenesis of different crop residues
in semi arid region: Evaluation of different sources of crop
residues like cereals (pearl millet, barley, sorghum, wheat),
legumes (chickpea, groundnut, clusterbean), oil seeds
(sesamum, mustard) and spices (cumin, fennel) exhibited
that pearl millet, cumin and groundnut crop residues
produced less CH, without compromising digestion.

Effect of oil in unprotected/ protected form on in vitro rumen
fermentation attributes: Experiment was conducted to
study the effect of oil (as such orin the form of calcium soap)
incubated with SRL alone and with substrate on in vitro
ruminal degradability, fermentation metabolites and
methanogenesis. The substrates were concentrate (lamb
ration), khejri leaves and concentrate + khejri leaves
(70:30). The samples were incubated in triplicate under
anaerobic conditions at 39°C for 24 h and total gas
production was recorded. The gas samples were analyzed
for methane concentration with gas chromatograph. After
termination of incubation the samples were processed for
VFA and digestibility parameters. The methane emission
was significantly (P<0.05) lower with calcium soap
supplementation compare to oil. No effect of form of oil was
observed on DM and OM digestibility. Interaction effect of
substrate x treatment was noticed for gas production only.
Total VFA production was increased with oil supplementation.
Thus, calcium soap form of oil supplementation has potential
for methane mitigation as compared to unprotected form;
however, the reason for this is not known which needs
further investigation.

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

AK Shinde and SK Sankhyan

Thirty adult Chokla ewes were maintained on pasture alone
without any kind of supplementation from 1% July to 15"
August 2013. Thereafter they were divided into three
groups of 10 each. Gr-l was maintained on pasture alone
while Gr-Il was grazed on pasture and supplemented 150 g
of groundnut cake (Rumen protected protein) and Gr-llI
was supplemented 150g of groundnut cake and area

specific mineral mixture for 21 days before introduction of
rams. Rams were introduced in the flock from 15" August
2013 for two consecutive cycles and reproductive
performance was recorded. Pregnant females were
provided concentrate feed (@ 300g/day/ewe) during last 60
days of pregnancy.

Average body weights of ewes at mating in Gr-1, Gr-ll and
Gr-lll was 27.92, 27.06 and 27.53 kg, respectively. The
biomass vyield of pasture was 11.09q DM/ha during
September 2013 and contained 12.64% CP, 39.29% NDF,
25.03% ADF, 14.26% hemi cellulose, 11.78% cellulose and
8.82% lignin. GNC supplemented to ewes contained
42.75% CP. DM, DCP and ME intakes of ewes during
flushing was 685g, 62.01g and 3.92 MJ in Gr-I, 801g,
79.16g and 4.59 MJ in Gr-1l and 706g, 63.79g and 4.04 MJ
in Gr-1ll respectively. Blood profile of ewes at the time of
mating in Gr-1, Gr-Il and Gr-lll was glucose 41.92, 56.62 and
60.93 mg %, hemoglobin 9.02, 9.27 and 9.22g9%, protein
9.16, 9.42 and 9.46 g % albumin 2.93, 3.01 and 3.11 g%,
globulin 6.22, 6.41 and 6.349%, urea 46.12, 52.30 and
54.27mg%, cholesterol 121.29, 122.96 and 123.87mg%,
SGOT 72.94,76.90 and 77.02 IU/l, SGPT, 48.95 54.16 and
55.09 IU/l, respectively. Mating and conception rates on
available basis in Gr-1, Gr-1l and Gr-lll was 30, 50 and 70 %,
respectively. The flushing of ewes with rumen protected
protein and area specific mineral mixture increased mating
and conceptionrates.

7. Network programme on veterinary type culture-
rumen microbes

ASahoo, RS Bhattand AS Meena

Isolated 50 pure fiber degrading bacteria from eight faecal
samples brought from Palampur and eight faecal samples
collected from Dumba sheep. On the basis of their fiber
degrading potential, 20 isolates were characterized
morphologically and biochemically. lIsolates of fiber
degrading bacteria were amplified by 16s r-DNA and
sequenced.

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

ASahoo, D Kumar, OH Chaturvedi, SMK Naqgvi and Kalyan De

Effect of microenvironment manipulation on physiological
response, blood metabolites, endocrine profile and
behaviour of Malpura lambs in semi-arid region during
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winter: Twenty one Malpura lambs (3-5 week old) were
equally divided into three group viz., Gr | (control, kept in
asbestos roof shed), Gr 2 (kept in bamboo dome structure)
and Gr 3 (kept in tharmocol insulated shed). Higher weekly
body weight gain and milk intake was recorded in Gr2and 3
compared to control. Physiological response (except
morning respiration rate) and skin temperature were not
affected by type of housing. Hb, PCV, total protein, albumin,
T, and cortisol level were significantly (P<0.05) influenced
by microenvironment. Total feeding and standing time was
significantly (P<0.05) higher in Gr 3 and Gr 2, respectively
while drinking and lying time was higher in control group.
The lambs kept in the dome showed more frequency of oral
stereotype.

i S atn = gl
Cactus cultivation at CSWRI

Cultivation of Azolla (Azolla pinnata) as a protein rich diet:
Azolla was washed with clean water and then dried up to
3-4 h under shade before feeding to animals. Animals took
2-3 days time to adapt to Azolla based feed. Azolla feeding
replaces concentrate (@ 10%) besides a source of green
fodder.

Establishment of cactus field: A cactus field was developed
for implantation of four different types of cactus (Opuntia
ficus-indica (L.) Mill.). It was propagated successfully to
provide biomass and water to sheep during summer scarcity.

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

Davendra Kumar, SMK Naqvi and RS Bhatt

Follitropin-V for optimum embryo production in sheep
during peak summer: Three doses of Folltropin-V (80, 64,

and 48 mg in Gr 1, Gr 2 and Gr 3, respectively) were used.
Mean ovulation rate, superovulatory response, mean
ovarian response were maximum in Gr 1 (7.2, 100, 7.7)
followed by Gr 2 (2.8, 50, 3.2) and minimum in Gr 3 (1.5, 16.7,
2.2). The embryo recovery was 93% in Gr 1, 76.5% in Gr 2
and 33.3% in Gr 3. The study indicates that Follitropin-V
proved to be effective in inducing superovulation in native
ewes. The best results in terms of both ovarian response and
viable embryo yield were found with 80 mg Follitropin-V.

Effect of heat and nutritional stress on physiological
response, blood biochemical profile, ovulation rate, fertility
and embryo production in super-ovulated Malpura sheep:
Four constant doses of 80 mg of Follitropin-V at 12 hinterval
was used for superovulation of ewes in all the three groups
(control, heat stress and nutritional stress). Heat stress
caused significant (P<0.05) increase in respiration rate and
rectal temperature in the afternoon and blood albumin.
Nutritional stress increased Hb and PCV significantly
(P<0.05). The effect of both the stresses on other
physiological response and blood biochemical profile were
non-significant. Heat stress reduced estrus, ovulation rate
and increased number of large follicles. Nutritional stress
increased ovulation rate, ovarian response and
superovulatory response. Embryo recovery was reduced
under both the stresses. A total of 31 embryos were
supplied to NDRI, Karnal for further studies.

Effect of nutritional stress on physiological response,
biochemcal profile, ovulation rate, fertility and embryo
production in super-ovulated Malpura sheep: Four tapering
doses of 100 mg of Folltropin-V at 12 h interval was used for
superovulation of ewes in control and nutritional stress
group. Nutritional stress had significant effect on feed and
water intake. Significantly (P<0.05) lower feed intake and
higher water intake was observed in stress group. Non
significant differences were found for body weights, ADG,
physiological responses and blood biochemical
parameters among both the groups. No effect was found on
estrus rate while interval to onset of estrus and estrus
duration were higher in stress group. Mean ovulation rate,
superovulatory response, mean ovarian response and
ewes bearing large follicle were lower in stress group. A
total of 14 embryos were supplied to NDRI, Karnal for
further studies.

Effect of nutritional stress on physiological response, blood
biochemical and endocrine profile during MRP in Malpura
ewes: Significantly (P<0.05) lower pulse rate (morning and
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afternoon) and respiration rate (afternoon) were observed
with nutritional stress. Nutritional stress had non-significant
effect on RR, body weight, ADG, blood biochemical and
reproductive parameters. No effect was found on estrus
rate while interval to onset of estrus and estrus duration
were higher in stress group. The endometrial samples,
ipsilateral to CL and contralateral to CL, collected at day 13
of pregnancy were sent to NAINP, Bangalore for further
studies on MRP.

10. Molecular identification and characterization of
melatonin receptor in sheep in relation to
reproductive seasonality

VK Saxena, SMK Naqviand AS Meena

Characterization of exon-l of the MTNR1A gene using
modified enhancement strategy: Exon-l of the MTNR1A
gene is the region with a GC content of > 70%. Using a
mixture of Trehalose and DMSO, amplified a 237bp
fragment, PCR products were gel purified and cloned using
TA cloning strategy. Characterized sequences were
submitted to NCBI database.

PCR amplification of Exon-I
with modified enhancement
strategy

PCR amplification of Exon-I
without enhancer

Exon-l
(252bp) Exon-l

(252bp)

PCR amplification of exon-1 of MTNR1A gene

Comparative genotypic analysis of breeds of tropical arid
region and sub temperate climatic condition: The study was
planned to compare the allelic isotypes and their frequency
distribution in two sets of breeds (seasonal and aseasonal)
belonging to two contrasting climatic conditions (sub-
temperate (Nilgiri and Sandyno) and sub-tropical arid
(Malpura and Patanwadi). The frequency of ‘R’ allele was
found to be significantly higher in Malpura and Patanwadi
breed (0.935 and 0.723, respectively) than in Sandyno and
Nilgiri breeds (0.461 and 0.561, respectively). RR was
found to be the dominant genotype in Malpura and
Patanwadi sheep while Rrand rr were significantly higherin
Sandyno and Nilgiri breeds of sheep. The frequencies of
‘M’ and ‘m’ alleles did not differ significantly among the
breeds and MM was found to be the major genotype in all
the breeds.

Identification of first conformational destabilizing mutation
of MTNR1A gene in Chokla sheep breed: Cloning and
sequencing of the Chokla sheep Exon-ll region led to
identification of ten mutations. Eight of which were identical
(G453T, C606T, G612A, G706A, G783A, G801A, G891A
and G893A). Two other mutations (G675A and G931C) are
being reported first time in this study. Mutation G931C
seems to be the one of major conformational destabilizing
mutations. It led to substitution of alanine by proline in the
seventh helical transmembrane domain. Substitution of
alanine by proline may be very destabilizing to the stable
conformation of the G-protein coupled receptor as in
proline, the nitrogen ring is part of a rigid ring and rotation
about N-Ca bond is not possible, acting as a kink in a the
helical structure. Polyphen-2 analysis was done to assess
the effect of mutation on the receptor structural integrity.

11. All India Network programme on gastro-intestinal
parasitism

D Singh, CP Swarnkar and FAKhan

Based on bioclimatographs for this year, the period suitable
for propagation of H. contortus and Trichostrongylus spp
was from mid June to October and from November to
March, respectively.

50 -
O 40 -
[
£ 30
it
% 20 -
=
Z 10 7 Haemonchus contortus
0 T T T T 1
-50 0 50 100 150 200
Monthly Total Rainfall (mm)
§40 - Trichostrongylus spp
g 6
£ 30 - s 7
= 9 8
£ 20 10
s 4 :
>
< 10 S A
o T T T T T T T 1

20 30 40 50 60 70 80 90 100
Av. Monthly Relative Humidity (%)

Bioclimatographs and suitable period for translation of
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Impact assessment of modified worm management
programme (MWMP) in sheep flocks: The MWMP (one
drench / annum) was implemented and tested on farmer’s
and farm flocks of Rajasthan. A total of 8064 faecal samples
were were evaluated for Gl parasites. The incidence of
strongyle worms varied between months in sheep flocks
managed semi-intensively at farm or field in Rajasthan. In
farmer’s flock the incidence of strongyle remained higher
(>50%) during June to September. Higher incidence of
strongyle infection (12.1% in October to 100.0% in July)
was observed in farm flocks compared to field flocks (6.1%
in January to 74.4% in August). The annual incidence of
Trichuris spp and Strongyloides papillosus ranged from
0.15% and 3.58% in field flocks to 0.37% and 4.27% in farm
flocks, respectively. The annual incidence was higher in
farm flocks (5.88%) compared to field flocks (2.66%). A
distinct seasonal variation was observed in farm flocks with
maximum (9.98%) incidence during December-February
than other seasons. The annual incidence of Amphistomes
in field flocks was 9.70% and ranged from 0.10%
(December-February) to 16.92% (June-August). The
annual incidence of Schistosoma indicum was low (0.06%)
and sporadic cases were observed during March-May only.
The annual incidence of Eimeria spp remained ranged from
23.91% infield flocks to0 29.81% in farm flocks.

Infield flocks, mean FECs (epg) varied from 9.47 in January
to 1015.94 in August (MWMP) and from 11.27 in December
to 1015.94 in August (CWMP). Among farm flocks, at SBF,
Fatehpur, mean FECs (epg) varied from 89.80 in December
to 793.55 in October (MWMP), from 13.63 in October to
2058.21 in September (CWMP) and from 174.29 in
(November) to 2006.25 in June (TST). At CSWRI,
Avikanagar mean FECs varied from 182.61 epg in March to
3153.33 epg in September under MWMP. Observations on
over-dispersion phenomenon in FECs exhibited that under
field conditions, the proportion of animals having >1000 epg
was >10% only (August -September) compared to >50%
(June to September) in farm flocks. Similar to earlier years,
it was found that single anthelmintic intervention during mid
to late monsoon effectively managed the gastrointestinal
nematodes in sheep flocks of Rajasthan. Thus proposed
worm management programme based on interaction
between epidemiology, weather and management of
flocks resulted into reduction in drench frequency, allows
better management / rotation of anthelmintic types,
reduces selection pressure in parasite population,
delayed emergence of anthelmintic resistant strains of
parasites, extend life of existing anthelmintics and

reduces the unwanted expenditure incurred by farmer on
anthelmintic use.
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Monthly intensity of strongyle infection in sheep flocks
under modified worm management

In community grazing area, pasture infectivity was
observed from the month of June which peaked in August
and persisted up to September. In farm area, the herbage
infectivity was noticed from July to November with two
peaks in August and November. On coproculture, the
monthly prevalence of H. contortus in field flocks ranged
from 23.0% (January) to 96.3% (June) revealing
predominance in majority of months except November
(predominated by Trichostrongylus spp) and January to
March (predominated by Oesophagostomum spp).
Similarly, a predominance of H. contortus was encountered
in all the months in both the farms with marginal higher
occurrence of Trichostrongylus spp from September to
November at SBF and of Oesophagostomum spp from April
to May in CSWRI.

The annual morbidity and mortality in field flocks varied
from 76.99% (CWMP) to 93.32% (MWMP) and from 8.67%
(CWMP) to 11.51% (MWMP), respectively. The total annual
expenditure per 100 sheep varied from Rs. 17316.0 (MWMP)
to Rs. 33872.0 (CWMP). In flocks drenched according to
MWMP, the net annual income per 100 sheep varied from
Rs. 134245.0 (CWMP)to Rs.154266.0 (MWMP).

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 in sheep against
Haemonchus contortus: On the basis of screening using
eye color chart, the overall proportion of animals in flocks
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exhibiting that clinical anaemia (category 4 or 5) ranged
from nil in January to 2.07% in September. The proportion
of anaemic animals ranged from nil (July, January) t0 2.18%
(December) in dry female and male sheep and from nil
(October, January, February) to 6.89% (August) in pregnant
/lactating animals. On the other hand in hogget/weaners,
1.07, 1.57 and 1.30% animals were found anaemic in
December, February and March, respectively. The mean
FECs in visually anaemic sheep ranged from nil (February)
to 4170.0 epg (September). The mean Hb, PCV and TEC
ranged from 5.00 (February) to 6.33g% (July), 11.60
(September) to 20.25% (November) and from 1.42 (July) to
3.07 million/mm3 (August), respectively. The magnitude of
erythrocytic indices revealed that majority (59.05%) of
infected and visually anaemic sheep had hyperchromic -
macrocytic anaemia. Based on color chart, a total of 9.07%
of the animals were drenched and the drench decisions
were correct on 68.75% occasions.
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Monthly frequency of anthelmintic drenching in
sheep flock under TST approach

On analysis of sensitivity and specificity of the eye color
chart (anaemia) in identifying anaemic sheep (PCV <18 or<
22) a linear trend was observed in proportion of true
positives and level of FECs in all the seasons at both the
PCV cut-off values. The percentage of correct treatment
was maximum (71.3 to 83.4%) in individuals with intensity
of infection = 3001 epg and it remained >65% in all the
seasons with moderate kappa index. An inverse relation
exists between sensitivity and specificity of the TST system.
Based on criteria, the overall sensitivity of TST system
ranged from 22.9% (criteria as FEC <1000 epg and PCV <
18) to 90.1% (criteria as FEC 23001 epg and PCV <22). In
visually anaemic animals (TST categories 4 and 5), the
sensitivity was lower when PCV cut-off £ 18% was

considered positive test results. In highly infected animals,
the sensitivity of TST system remained >85% during both
monsoon and winter season. The overall specificity varied
from 20.0% (criteria as FEC 23001 epg and PCV <£22) to

81.5% (criteria as FEC <1000 epg and PCV < 18). The
sensitivity increased with both PCV cut-off as the intensity
of infection increases, indicating that it may reach 100%
and the number of false negatives could drop to zero if a
PCV of <18 or =22% with intensity of infection >3000 is
considered as the cut-off level in anaemic animals are
considered positive. Thus it appears that in sheep flocks
predominantly infected with H. contortus, the application of
the TST system as a guidance for the administration of
anthelmintic drugs can be an important tool in management
of GINs in Rajasthan. Here, a simple checking of the
conjunctiva (eye) according to the TST system could
prevent heavy infections and even from production and
mortality losses in addition to significant reduction in use of
anthelmintics.

Studies on hypobiosis in Haemonchus contortus: Out of 93
abomasi, 72.3% were found positive for H. contortus
infection. The maximum number (36.6%) of abomasi were
found to posses both adult and L, H. contortus followed by
31.6% only adult H. contortus and 5.3% only L,. The
monthly profile exhibited sharp decline in abomasi
harbouring only adult worms in from November to April. The
monthly mean number of adult H. contortus in sheep
(irrespective of age and sex) exhibited that its magnitude
remained >150 per abomasum during the period from June
to September. The number of L, in abomasal mucosa starts
was <1.0 / abomasum during May to August and started
rising from September and reached to a peak in January
followed by decline in subsequent months. The analysis of
ratio of adult to L, in abomasi showed sudden rise in
proportion of L, from October and higher ratio was persisted
up to April. The age-wise analysis exhibited an inverse
relationship between proportion of L, and age of animal with
maximum in weaners (7.84%) followed by hoggets (6.54%)
and minimum in adults (2.57%). Sex and breed of animal
had non significant influence on ratio of adult to L, in
abomasi.

Based on the observation that factors responsible
(probably cool and dry conditions) for induction of
hypobiosis were probably dominant during October/
November to April and it can be derived that dryness is more
conducive to development of infective larvae. Resumption
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Adult: L4 for Haemonchus contortus recovered from abomasi of naturally infected sheep

of development occurs in response to yet unidentified
stimulus in June but is thought to be related with nutritional
and walking stress along with suitable climatic conditions with
pre-monsoon showers. Hence the decrease of hypobiosis
and increased number of adult worms in abomasum during
June to September may be due to the onset of the rainy
season which is suitable for H. contortus to propagate and for
the arrested larvae to develop into adult worms.

Thermal humidity index (THI) and regulation of strongyle
worms in sheep of Rajasthan: The overall monthly THI
varied from 16.2+0.2 (January) to 30.7+0.2 (June) and from
15.4+0.3 (January) to 31.8+0.1 (June) in semi-arid and arid
Rajasthan, respectively. The monthly THI values indicated
that period from November to February is non-stressful for
sheep of Rajasthan, thereby low intensity of infection in host
during these months. The animals were found to be
remained under conditions of extreme severe heat stress
from April to October, intensity of infection in sheep start
rising from May onward and reached to peak in the month of
September. Relatively lower magnitude of infection during
early period of heat stress (April-June) was attributed to non
availability of infective larvae on pasture compared to late
phase of high THI. In the late phase (July-September), THI
and other conditions were found suitable for translation of
exogenous stages. The higher pasture infectivity as well as
expected nutritional stress along with heat stress resulted in
higher intensity of infection in sheep during the period from
June-July to September-October.

12. Biological control of Gl nematodes by using
nematophagous fungi

FAKhan, ASahoo and SK Dixit

Screening of pooled faecal samples yielded one fungal
isolate (Arthobotrys oligospora) in the month of October. On

faecal culture assay, there was 89.8% reduction in larval
development of H. contortus at conidial concentration of
4000/g faeces. The isolate had very poor gut survival ability
as only 5.9% reduction was recorded in larval development
on day 1 post feeding. Bulk production of D. flagrans was
made on sterilzed barley grains for development of device
to deliver fungus to sheep. Fungus incorporated complete
feed blocks were prepared with concentrate: roughage ratio
of 60:40. Barley grains with fungal growth were added in
such a way that about 15 lakh chlamydospores could be
delivered in 100 g of CFB. Feeding trial conducted with CFB
revealed significant reduction in larval development in
faecal cultures. Small scale paddock trial was also
conducted for 7 weeks where both groups were allowed to
graze two separate plots. Low levels of herbal larval counts
were maintained in the plot grazed by fungus treated group
throughout the experiment.

Complete feed blocks with nematophagous fungi
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13. Zoonotic potential of Mycobacterium avium
paratuberculosis (MAP) in human ulcero-
constrictive ileocecal disease

SK Dixit

In an attempt to demonstrate / detect presence of MAP
directly or indirectly in animals (sheep, goat, cattle), human
and food chain (milk and milk products), a total of 319 milk
samples were collected from different places. Bacterial
isolation was made on HEYM and MB7H10 media.
Characteristic colonies of MAP could not be observed in
any of these samples even after 6 months of incubation.
Human sera samples (non farm workers and IBD patients)
were found negative on ELISA. No appearance of PCR
product for MAP through PCR targeting IS 900 gene in milk
samples using BAS and BA6 primer. Protocols were
standardized at different concentration of MAP standard
DNA(28.00t0 0.0448ng/ul) using BA5 and BAG primers.

14. NFBSFARA on RNAi mediated comparative
functional analysis of immune response genes in
ruminants and fish against Mycobacterium avium
subsp. paratuberculosis and Mycobacterium
fortuitum

GG Sonawane (from 31.07.13)

MAP culture was routinely revived for maintenance of the
bacteria in liquid and solid culture. MAP cultivated for in-
vitro infection in liquid media. Single cell suspension of MAP

culture (28.03x10°/ml) was prepared and provided to CCPI,
Delhi University for further experiments. Serum and faecal
samples goats (67) from IVRI, Izatnagar were examined
and 3 faecal smears were found positive for AFB by ZN
staining. Eight sheep were found positive for MAP
antibodies on ELISA. Bacterial culture of faecal samples
was done on solid media.

15. Network programme veterinary type culture

Jyoti Kumar

A total of six bacterial isolates characterized by culture and
biochemical tests were further characterized by 16S rRNA
based PCR, sequencing and NCBI blast result analysis.
The isolates were identified as Pseudomonas spp (3),
Streptococcus spp Acinetobacter spp and unidentified
organism. Standardized Uniplex and Multiplex PCR (Rpt2,
PHSSA and 12S rRNA gene based) for rapid and accurate
detection of Mannheimia haemolytica in lung tissues of
sheep and from bacterial isolates. Seven PCR products of

bp 1 2 3 4 5 6 7 8 bp

1500

1022
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400 325
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200
50

PCR profile of M. haemolytica from DNA isolated directly
from lung tissue (Lane 1: DNA ladder, Lanes 2 to
5: 1022 bp, 325 bp and 270 bp product of Rpt2, PHSSA
and 12S rRNA gene respectively, Lane 6: M. haemolytica
isolate positive for Rpt2 and PHSSA gene, Lane 7:
Sheep specific 12S rRNA gene as IAC in lung tissue, Lane
8: Negative control)
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Rpt2, PHSSA, and 16S rRNA and sheep specific
mitochondrial 12S rRNA genes got sequenced, analysed,
assembled and submitted in NCBI GenBank (Accession
Numbers KJ572404, KJ566123, KJ534629, KJ534630,
KJ534631, KJ534632 and KJ572405). Next generation
sequencing based complete genome sequence of a sheep
isolate of C. pseudotuberculosis CSWRI/AH/01/11 showed
a size of approximately 2.3 million base pairs with
approximately over 2200 predicted genes and GC % of ~ 52.
The raw data submitted in NCBI Sequence Read Archive
(SRA) and the annotated complete genome is under
submission in GenBank. Universal 16S rDNA bacterial
primer 27f- 5’-agagtttgatcmtggctcag, 1525r- 5’-
aaggaggtgwtccarcc and 1492r- 5'- cggttaccttgttacgactt for
the bacterial identification has been selected and got
synthesised. Characterized bacterial isolates and various
gene sequences are under submission to VTCC, Hisar.

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

DB Shakyawar, ASM Raja (up to 14.07.13) and Ajay Kumar
(from 14.07.13)

Innovative technique for anti-moth finishing of Pashmina
shawl: Shisham leaves, silver oak leaves, pomegranate
rind, wall nut husk extract, dhol kanali root contained more
than 40% tannin which shows better anti-moth efficacy on
Pashmina shawl. The finishing process developed is eco-
friendly and cost effective.

Anti-moth finishing of Pashminia shawl

Development of quality control limits for Pashmina shawls:
Pashmina shawls can be produced using three techniques,
viz. hand spinning, machine spinning and blending. The
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dimensional stability and quality of the handspun shawl was
found better as compared to machine spun and blended
shawl. The control limits of shawls were varied for three
different manufacturing techniques and thus help to identify
pure pashmina shawl. Such quality certification of Indian
pashmina shawl may be utilized for better marketing in
International market.

17. Alternative indigenous wool in place of Australian
Merino wool (KVIC sponsored project)

DB Shakyawar, ASM Raja (up to 14.07.13) and VV Kadam

Development of fine crossbred wool yarns and its blends:
The spinning parameters of fine crossbred wool for charkha
optimized using box and behnken experimental design
model. Fifteen different yarns were produced and
evaluated for their performance. The fine crossbred wool of
21 p diameter with yarn count of 12 Nm and twist of 9 turns
per inch was found better as compared to other yarns in
terms ofimperfections, strength and elongation.

Development of products (shawls / apparel fabrics) on
Khadi system: Handloom shawls were prepared from the
khadi system yarns. The fabric was more suitable to
prepare the tweed fabric and accordingly sample tweed
fabric was produced.

18. Development of portable intelligent wool fibre
analyser

DB Shakyawar, Ajay Kumar and VV Kadam

During the year 2013-14, wool fibre diameter was analysed
by computerized microscope and images stored. The fibre
diameter and medullation pattern of native wool breeds was
recorded.

<«
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19. Short term training courses in woollen products
manufacturing and designing

DB Shakyawar, Ajay Kumar and VV Kadam

Artisan and rural women were imparted training on entire
value chain of wool processing with special emphasis on
handicraft product development.

20. Tribal sub plan scheme (TSP)

LR Meena (31.01.14), R Gulyani, Roop Chand, D Sethi and
SL Sisodia

Based on survey five tehsils were selected (Dungarpur and
Beechhiwara from Dungarpur and Ghatol, Banswara, Ghari

Distribution of mineral mixture

Pratappura from Banswara district). Keeping in view the
sheep population, six villages from these tehsils were
adopted for implementation of project activities based on
sheep population and base line survey was conducted in
two villages of Dungarpur tehsil. Exposure visit and training
programme was organized for registered farmers and
distributed mineral mixture, seed, nutria kits and pesticides.

-
L -
S,

Exposure visit of TSP farmers

Distribution of agricultural input
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Resilient Agriculture Publications, CSWRI, Avikanagar, pp
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Livestock: Basic Concept and Amelioration Measures. (Eds.,
V Sejian, A Mech, KS Roy, AP Kolte and CS Prasad), NIANP,
Adugodi, Bangalore, pp 97-107.

Naqvi SMK, De K and Kumar D. 2013. Opportunities and
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Abiotic Stress Management in Livestock: Basic Concept and
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93 4



ANNUAL REPORT 2013-14
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Kumar Jyoti and Kumar Rajiv. 2014. Mannheimia haemolytica
Rpt2 locus, type Il restriction-modification system, partial
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Kumar Jyoti and Kumar Rajiv. 2014. Mannheimia haemolytica
serotype-1 specific antigen (Ssa1) gene, partial sequence,
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Kumar Jyoti and Sonawane GG. 2014. Acinetobacter sp.
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sequence, mitochondrial, 238 bp, Accession no. KJ534631.
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Singh D. 2014. Ovis aries, Garole breed MHC-II DRB-1,
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Ayub M, Sharma PR and Narula HK. 2013. Effect of scientific
health expertise on morbidity and mortality in arid region of
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Production, Marketing and Value Addition of Carpet Wool”
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Bahadur S, Kumar D, Gulyani R, Naqvi SMK and Sharma KC.
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ewes. In: International Conference on “Reproductive Health:
Issues and Strategies under Changing Climatic Scenario”,
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Bhatt RS, Sahoo A and Karim SA. 2014. Growth performance,
nutrient utilization and carcass traits of Malpura lambs fed
probiotic supplemented feed with and without rumen bypass
fat. In: National Seminar on "Sheep and Goat Biodiversity and
Breeding Policies - Issues and Perspective" KNP College of
Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
February.

Chaturvedi OH and Sahoo A. 2013. Opuntia (Prickly pear cactus)
feeding in sheep to evaluate water and nutrient metabolism
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Chaturvedi OH and Sahoo A. 2013. Plane of nutrition in grazing
ewes supplemented with complete feed blocks during
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Phenomics and Genomics for Sustainable Management of
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2014. Population dynamics of Chokla flock maintained at
farm level in semi arid region of Rajasthan. In: National
Seminar on "Sheep and Goat Biodiversity and Breeding
Policies - Issues and Perspective" KNP College of Veterinary
Science, Shirwal, Satara, Maharashtra, 21-22 February.

Chopra Ashish, Gowane GR, Prince LLL and Paswan Chandan.
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September.

De K, Kumar D, Tomer AK, Sahoo A and Naqvi SMK. 2014. Effect
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Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
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Gowane GR, Paswan Chandan, Misra SS, Prince LLL and
Sharma RC. 2014. Genetic analysis of reproductive and
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“Harmonizing Phenomics and Genomics for Sustainable
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Marketing and Value Addition of Carpet Wool” ARC, CSWRI,
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Jyotsana Basanti, Kumar Rajiv, Kumari Rajni, Meena AS, Prince
LLL and Kumar Satish. 2014. Study of B-lactoglobuling gene
in Garole, Malpura and Garolex Malpura crossbred sheep. In:
XI National Symposium on “Harmonizing Phenomics and
Genomics for Sustainable Management of Livestock for
Upliftment of Rural Masses”, NBAGR, Karnal, 6-7 February.

Kadam VV, Kumar A, Shakyawar DB and Naqvi SMK. 2014. Value
addition of coarse wool through felt making and handicrafts.
In: National Seminar on "Sheep and Goat Biodiversity and
Breeding Policies - Issues and Perspective” KNP College of
Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
February.

Kadam VV, Meena LR, Singh S, Bairwa JP, Shakyawar DB and
Naqgvi SMK. 2013. Effect of wool waste on plant growth and
crop yield in rabbi and kharif season. In: Interactive meeting
on “Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31%
December.

Kadam VV, Meena LR, Singh S, Bairwa JP, Shakyawar DB and
Nagvi SMK. 2014. Use of coarse wool for moisture
conversation and soil enrichment - An engineering approach
towards organic farming. In: National Seminar on "Sheep and
Goat Biodiversity and Breeding Policies-Issues and
Perspective” KNP College of Veterinary Science, Shirwal,
Satara, Maharashtra, 21-22 February.
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Kadam VV, Shakyawar DB, Meena LR, Temani P and Singh S.
2013. Coarse wool based geo-textiles for agriculture. In:
International Conference on “Advances in Fibers, Finishes,
Technical Textiles and Nonwovens”, Mumbai, 1-2 October.

Kumar A, Raja ASM, Shakyawar DB and Pareek PK. 2013.
Utilization of agro forestry waste for coloration and anti moth
properties for woolens. In: National conference on “Chemistry
for Economic Growth and Human Comforts”, Jaipur, 31%
August.

Kumar A, Shakyawar DB, Raja ASM and Meena NL. 2013.
Engineering of high thermal insulation fabric system for cold
stress regions. In: Fifth World Conference on “3D Fabrics and
Their Applications”, IIT, Delhi 16-17 December.

Kumar A, Shakyawar DB, Raja ASM, Narula HK and Meena NL.
2013. Compressional properties of handloom woven carpet
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“Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31"
December.

Kumar D, De K, Bahadur S, Shekhawat |, Gulyani R and Naqyvi
SMK. 2014. Effect of different doses of Folltropin-V on ovarian
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Symposium on “Frontier Reproductive Biotechnologies for
Enhancing Animal Fertility and Fecundity: Global
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Kumar D, De K, Sethi D, Gulyani R and Naqvi SMK. 2014. Estrus
synchronization and fix-time artificial insemination in sheep
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Breeding Policies - Issues and Perspective” KNP College of
Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
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Kumar Jyoti, Tripathi BN, Kumar Rajiv, Sonawane GG and Dixit
SK. 2013. Clinical, bacteriological and molecular studies on
caseous lymphadenitis. In: Interactive meeting on “Prospects
in Improving Production, Marketing and Value Addition of
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Kumar Rajiv, Meena Amar Singh, Kumar Ajay, Narula HK and
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on “Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31"
December.

Kumar Rajiv, Meena Amar Singh, Prince LLL, Kumari Rajni and
Kumar Satish. 2013. PCR-RFLP based DNA polymorphismin
native carpet sheep breeds and its association with fiber
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Production, Marketing and Value Addition of Carpet Wool”
ARC, CSWRI, Bikaner, 31* December.

Kumar Rajiv, Meena AS, Prince LLL, Kumari Rajni and Kumar
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Production, Marketing and Value Addition of Carpet Wool”
ARC, CSWRI, Bikaner, 31* December.
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Satish. 2014. Genotyping and allele frequency differences in
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loci. In: National Seminar on "Sheep and Goat Biodiversity
and Breeding Policies - Issues and Perspective" KNP College
of Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
February.

Kumar Rajiv, S Kumar, Meena AS, Prince LLL, Swarnkar CP and
Singh D. 2014. Molecular characterization of full coding
region of MHC-DRB gene in R and S line of Malpura sheep
selected against H. contortus parasite. In: National Seminar
on "Sheep and Goat Biodiversity and Breeding Policies -
Issues and Perspective” KNP College of Veterinary Science,
Shirwal, Satara, Maharashtra, 21-22 February.

Kumar Satish, Finlayson H, Matika O, Riggio V, Bishop SC and.
Archibald AL. 2014. Identifying genetic markers for nematode
resistance in Blackface Scottish sheep of Scotland. In:
National Seminar on "Sheep and Goat Biodiversity and
Breeding Policies - Issues and Perspective” KNP College of
Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
February.

Lal C, Shakyawar DB, Pareek PK, Sharma KK and Sharma MC.
2013. Natural dye and its bonding with Pashmina fabric. In:
National Conference on “Chemistry for Economic Growth and
Human Comforts”, Jaipur, 31* August.

Mallick PK, Pourouchottamane R, Raja Pandi S and Rajendiran
AS. 2014. Adoption of Bharat Merino sheep in Kodai hills — a
pride for South Indian sheep farmers. In: XI National
Symposium on “Harmonizing Phenomics and Genomics for
Sustainable Management of Livestock for Upliftment of Rural
Masses”, NBAGR, Karnal, 6-7 February.

Meena AS, Bhatt RS and Sahoo A. 2014. Genetic polymorphism
of the DGAT1 gene in Malpura sheep. In: National Seminaron
"Sheep and Goat Biodiversity and Breeding Policies - Issues
and Perspective”" KNP College of Veterinary Science,
Shirwal, Satara, Maharashtra, 21-22 February.

Meena AS, Bhatt RS and Sahoo A. 2014. Identification of allelic
variants in the leptin gene of Malpura sheep. In: National
Seminar on "Sheep and Goat Biodiversity and Breeding
Policies - Issues and Perspective" KNP College of Veterinary
Science, Shirwal, Satara, Maharashtra, 21-22 February.

Meena AS, Jyotsana Basanti, Kumar Rajiv, Kumari Rajni, Prince
LLL and Kumar Satish. 2014. Genetic polymorphism of the
aromatase gene in Indian sheep breeds. In: National Seminar
on "Sheep and Goat Biodiversity and Breeding Policies -
Issues and Perspective” KNP College of Veterinary Science,
Shirwal, Satara, Maharashtra, 21-22 February.

Meena AS, Kumar Rajiv, Prince LLL and Kumar Satish. 2014.
Genotyping of the Booroola fecundity gene (Fec B) in prolific
strains of sheep. In: National Seminar on "Sheep and Goat
Biodiversity and Breeding Policies - Issues and Perspective"
KNP College of Veterinary Science, Shirwal, Satara,
Maharashtra, 21-22 February.
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Naqvi SMK, Gowane GR and Sharma RC. 2014. Breeding and
management of sheep for enhancing profitability. In: X/
National Symposium on “Harmonizing Phenomics and
Genomics for Sustainable Management of Livestock for
Upliftment of Rural Masses”, NBAGR, Karnal, 6-7 February.

Narula HK, Chopra Ashish, Sharma PR, Mehrotra Vimal and Patel
AK. 2013. Wool production and its quality of Marwari sheep
under hot arid zone of Rajasthan. In: Interactive meeting on
“Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31"
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Narula HK, Chopra Ashish, Sharma PR, Mehrotra Vimal and Patel
AK. 2014. Wool production and its quality of Magra sheep in
arid zone of Rajasthan. In: National Seminar on "Sheep and
Goat Biodiversity and Breeding Policies - Issues and
Perspective” KNP College of Veterinary Science, Shirwal,
Satara, Maharashtra, 21-22 February.

Narula HK, Sawal RK, Patel AK, Chopra Ashish, Sharma PR and
Mehrotra Vimal. 2014. Evaluation of growth and reproductive
of Magra sheep for sustainable livelihood in arid zone of
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Phenomics and Genomics for Sustainable Management of
Livestock for Upliftment of Rural Masses”, NBAGR, Karnal, 6-
7 February.

Parihar K, Narula HK, Singh H, Bhakar SK and Yadav SBS. 2013.
Growth performance, greasy fleece yield and factors affecting
in Magra sheep under arid condition of Rajasthan. In:
Interactive meeting on “Prospects in Improving Production,
Marketing and Value Addition of Carpet Wool” ARC, CSWRI,
Bikaner, 31 December.

Paswan Chandan, Prince LLL, Gowane GR, Sharma RC,
Chauhan Indrasen and Misra SS. 2013. Avikalin sheep strain
for carpet wool production in semi-arid agro-climate. In:
Interactive meeting on “Prospects in Improving Production,
Marketing and Value Addition of Carpet Wool” ARC, CSWRI,
Bikaner, 31% December.

Patel AK, Narula HK, Chopra Ashish, Sawal RK and Omprakash.
2013. Improvement in farmers’ flock of arid region of
Rajasthan through Magra field unit. In: Interactive meeting on
“Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31"
December.

Patidar M, Patel AK and Roy MM. 2013. Improving livelihood of
arid zone farmers through livestock interventions. In:
Interactive meeting on “Prospects in Improving Production,
Marketing and Value Addition of Carpet Wool” ARC, CSWRI,
Bikaner, 31% December.

Pourouchottamane R, Rajendiran AS, Mallick PK, Murali G and
Raja Pandi S. 2014. Study on production, reproduction and
survival traits of Soviet Chinchilla rabbits in sub temperate
climate of Kodaikanal, Tamil Nadu. In: National Seminar on
“New Dimensional Approaches for Livestock Productivity and
Profitability Enhancement under Era of Climate Change”,
Anand, Gujarat, 28-30 January.

Raja ASM, Shakyawar DB, Kumar Ajay and Pareek PK. 2013.
Antimoth finishing for carpet using natural dyes. In: Interactive
meeting on “Prospects in Improving Production, Marketing
and Value Addition of Carpet Wool” ARC, CSWRI, Bikaner,
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Rajendiran AS, Pourouchottamane R, Mallick PK, Murali G and
Raja Pandi S. 2014. Performance evaluation of white Giant
rabbits in sub temperate climate of Kodaikanal, Tamil Nadu.
In: National Seminar on "Sheep and Goat Biodiversity and
Breeding Policies - Issues and Perspective” KNP College of
Veterinary Science, Shirwal, Satara, Maharashtra, 21-22
February.

Rohilla PP and Patel AK. 2013. Effect of feeding multi-nutrient
mixture on growth and wool of Marwari lambs. In: Interactive
meeting on “Prospects in Improving Production, Marketing
and Value Addition of Carpet Wool” ARC, CSWRI, Bikaner,
31% December.

Roop Chand, Sharma SC and Meena LR. 2014. Effect of soil and
water conservation measures for soil health pasture
establishment on sloppy denuded land in semi-arid regions.
In: World Congress on Agroforestry on “Trees for Life:
Accelerating the Impact of Agroforestry”, Delhi 10-14
February.

Sahoo A and Bhatt RS. 2013. Enhancing mutton production: its
effect on wool yield and quality. In: Interactive meeting on
“Prospects in Improving Production, Marketing and Value
Addition of Carpet Wool” ARC, CSWRI, Bikaner, 31"
December.

Sahoo A, Sankhyan SK and Chaturvedi OH. 2013. An insight in to
diversified sheep production for economic considerations. In:
Interactive meeting on “Prospects in Improving Production,
Marketing and Value Addition of Carpet Wool” ARC, CSWRI,

Bikaner, 31% December.

Sankhyan SK, Sahoo A, Chaturvedi OH, Bhatt RS and Karim SA.
2013. Evaluation of conventional grazing with Khejri
(Prosopis cineraria) leaves based diet in adult ewes. In: 2
National IAVNAW Conference on “Nutrition-Health
Interactions for Optimum Livestock Production and Human
Welfare”, SKUAST, Jammu, 19-21 September.

Sawal RK, Narula HK and Ayub M. 2013. Feed resource
availability for animal production under field condition in
Bikaner. In: Interactive meeting on “Prospects in Improving
Production, Marketing and Value Addition of Carpet Wool”
ARC, CSWRI, Bikaner, 31" December.

Sawal RK, Narula HK, Sharma HK, Ayub M and Mehrotra V. 2014.
Studies on preference of sheep for pasture species of
rangeland in hot arid zone during monsoon. In: National
Seminar on "Sheep and Goat Biodiversity and Breeding
Policies - Issues and Perspective" KNP College of Veterinary
Science, Shirwal, Satara, Maharashtra, 21-22 February.

Sawal RK, Patel AK, Narula HK and Chopra A. 2013. Nutrient
delivery in the form of complete feed blocks for sheep. In:
Interactive meeting on “Prospects in Improving Production,
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Marketing and Value Addition of Carpet Wool” ARC, CSWRI,
Bikaner, 31% December.

Sejian V, Maurya VP, Prince LLL, Kumar D and Naqvi SMK. 2014.
Effect of Fec B status and body condition score on the
allometric measurements and reproductive performance of
Garole x Malpura ewes under hot semi-arid environment. In:
National Symposium on “Frontier Reproductive
Biotechnologies for Enhancing Animal Fertility and
Fecundity: Global Perspective” Department of Animal
Reproduction, Gynecology and Obstetrics, Nagpur
Veterinary College, MAFSU, Nagpur, 8-10 January.

Shakyawar DB, Raja ASM, Wani SA, Kadam VV and Pareek PK.
2013. Low stress mechanical properties of Pashmina shawls
with reference to comparison of hand spun and machine spun
fabric. In: International Conference on “Advances in Fibres,
Finishes, Technical Textiles and Nonwovens”, Mumbai, 1-2
October.

Sharma SC and Roop Chand. 2014. Effect of P levels and PSB
inoculation on productivity of Dolichos lablab in pure and
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system. In: World Congress on Agroforestry on “Trees for Life:
Accelerating the Impact of Agroforestry”, Delhi 10-14
February.

Singh, S, Naqvi,SMK, Bairwa, JP, Sharma RB, Meena MR, Bairwa
LR and Meena LR 2014 Cultivation of Azolla (Azolla pinnata)
as non conventional fodder source for small ruminants in
semiarid condition of Rajasthan. In: National Seminar on New
Dimentional Approaches for Livestock Productivity and
Profitability Enhancement under Ara of Climate Change and
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and Management, AAU Anand, Gujarat, 28-30 January.

Shekhawat I, Kumar D, De K, Nagvi SMK and Sharma KC. 2014.
Effect of heat stress on physiological response, blood
biochemical and endocrine profile of Malpura ewes during
maternal recognition of pregnancy. In: International
Conference on ‘Reproductive Health: Issues and Strategies
under Changing Climatic Scenario’, IVRI, |zatnagar, 6-8
February.

Singh D and Swarnkar CP. 2014. Thermal humidity index and
regulation of strongyle worms in sheep and on pasture in
Rajasthan. In: XXIV National Congress of Indian Association
for the Advancement of Veterinary Parasitology, College of
Veterinary and Animal Science, Mannuthy, Kerala, 5-7
February.

Sonawane GG, Tripathi BN, Kumar R, Dixit SK and Kumar J.
2014. Diagnosis of ovine pulmonary adenocarcinoma (OPA)
in lung tissues of naturally infected sheep. In: National
Seminar on "Sheep and Goat Biodiversity and Breeding
Policies - Issues and Perspective” KNP College of Veterinary
Science, Shirwal, Satara, Maharashtra, 21-22 February.

Soren NM, Sahoo A, Bhatt RS and Karim SA. 2013. Radiographic
diagnosis of bent legs in intensively raised Malpura lambs. In:
2 National IAVNAW Conference on “Nutrition-Health
Interactions for Optimum Livestock Production and Human
Welfare”, SKUAST, Jammu, 19-21 September.

Swarnkar CP and Singh D. 2014. Observations on hypobiosis in
Haemonchus contortus of sheep in Rajasthan. In: XXIV
National Congress of Indian Association for the Advancement
of Veterinary Parasitology, College of Veterinary and Animal
Science, Mannuthy, Kerala, 5-7 February.

&. 2013. A= B 2wl &1 39 fagr fagves, fovaT ud
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Popular articles/ Pamphlets / Folders

Gadekar YP, Shinde AK and Naqvi SMK. 2014. Diversified Mutton
Products. CSWRI, Avikanagar.

Gadekar YP, Shinde AK, Gulyani R and Naqvi SMK. 2014. Rabbit
Meat for Better Health. CSWRI, Avikanagar.

Kumar R, Shakyawar DB, Pareek PK, Raja ASM, Prince LLL,
Kumar S, Singh A, Wani SA and Karim SA. 2013. PCR-based
identification of Pashmina fibre in sheep wool blends.
CSWRI, Avikanagar and SKUAST-K, Srinagar.

Sahoo A, Chaturvedi OH, Shrama RB, Meena MC and Naqvi
SMK. 2014. Monsoon Herbage and Weeds: Could be An
Answer to Feed Scarcity. CSWRI, Avikanagar.

Shakyawar DB, Raja ASM, Kumar Ajay, Kadam VV, Pareek PK,
Wani SA and Sofi AH. 2014. Innovative technique for anti-
moth finishing of Pashmina shawl. CSWRI, Avikanagar and
SKUAST-K, Srinagar.

Shakyawar DB, Wani SA, Kumar Ajay, Kadam VV, Pareek PK and
SMK Naqvi. 2014. Development of standard norms for
different qualities of Pashmina shawl. CSWRI, Avikanagar
and SKUAST-K, Srinagar.

Chaturvedi OH, Shinde AK, Meena MC and Sahoo A. 2014. Bher-
Bakariyon Ka Uchit Poshan. Kheti 66: 93-95.

Gowane GR, Sankar M and Sharma AK. 2013. Khurpaka evam
Muhpaka tika: Pashu sanrakshan me sahayak. Pashudhan
Prakash 4: 55-56.

Sahoo A, Chaturvedi OH, Meena MC, Sharma SC and Naqvi
SMK. 2014. Varshakaleen Shakiya - Jadi Butiyon Ka
Pashuon Ke Chare Men Upayog. CSWRI, Avikanagar.
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Patent filed

Identification of Cashmere (Pashmina) fiber from processed
textile products by PCR-based technique” was filed on
01.11.2013.

Awards

Best Publication Award (2013) to Soumen Naskar, GR Gowane, A
Chopra, C Paswan and LLL Prince for the book chapter
entitled “Genetic Adaptability of Livestock to Environmental
Stresses” in “Environmental Stress and Amelioration in
Livestock Production (Eds: Veerasamy Sejian, SMK Naqvi,
Thaddeus Ezeji, Jeffrey Lakritzand Rattan Lal, Springer, pp
317-378) by Society for Advancement of Human and Nature
(SADHNA), Dr YS Parmar University of Horticulture and
Forestry, Nauni, HP.

Best Oral Presentation Award to SK Sankhyan, A Sahoo, OH
Chaturvedi, RS Bhatt and SA Karim (2013) for the research
paper entitled “Evaluation of conventional grazing with khejri
(Prosopis cineraria) leaves based diet in ewes” in 2" National
IAVNAW Conference on Nutrition-Health Interactions for
Optimum Livestock Production and Human Welfare,
SKUAST, Jammu, 19-21 September.

Best Presentation Award to R. Pourouchottamane (2014) during
National Seminar on "New dimensional approaches for
livestock productivity and profitability enhancement under era
of climate change" and XXI Annual convention of Indian
society of animal production and management, AAU, Anand,
Gujarat, 28-30 January.

Best Research Paper Award to D Kumar, K De, D Sethi, R Gulyani
and SMK Naqvi (2014) for paper entitled “Estrus

synchronization and fix-time artificial insemination in sheep
under field conditions of semi-arid region of Rajasthan” by
ISSGPU, in the National Seminar on "Sheep and Goat
Biodiversity and Breeding Policies - Issues and Perspective"
KNP College of Veterinary Science, Shirwal, Satara,
Maharashtra, 21-22 February.

Overseas trainings attended

LLL Prince - NAIP International Training Programme in the area of
Marker Assisted Selection- Animal Sciences for 3 months at
Department of Animal Sciences, lowa State University, Ames,
IA, USA, 15" September to 12" December, 2013 under the
guidance of Dr. James Reecy, Professor (Animal Science).

Rajiv Kumar - NAIP International Training on “Transgenic Animals
(Animal Science)” at Reproductive Science Laboratory,
Department of Veterinary Physiology and Pharmacology,
College of Veterinary Medicine and Biomedical Sciences,
Texas A&M University, USA, 25" September to 23"
December2013.

Satish Kumar - NAIP International Training on “Marker Assisted
Selection (Animal Science)” at the Roslin Institute, University
of Edinburgh, Scotland, UK, 13" September to 11" December
2013.

P Thirumurugan - International Training Course on “New
technologies for sustainable sheep and goat production”
organized by International Centre for Agricultural Research in
Dry Areas (ICARDA) at Amman, Jordan, 26" January to 6"
February 2014.
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Events and Activities

Training programme/workshop organized

Title

Short-term training programme on PCR
based FecB genotyping in sheep

Development of woolen handicrafts

Demonstration of oestrus synchronization
and artificial insemination in sheep

Knowledge, skill update and strategies for
improvement in work efficiency for CSWRI
staff through NAARM, Hyderabad

Demonstration of oestrus synchronization
and artificial insemination in sheep

Sensitization workshop on 1ISO 9001:2008
certification

Training programme on Quality
Management System (as per ISO
9001:2008 standards)

Development of woolen handicrafts

Demonstration of oestrus synchronization
and artificial insemination in sheep

Demonstration of oestrus synchronization
and artificial insemination in sheep

On campus training for farmers

PCR based technique for detection of
Pashmina fibres

Rabbit rearing technology (7 no.)
Rabbit farming technology (3 no.)

Participants

Veterinary officers

Rural artisans /
women (7)
Veterinary Officers
(10)

Technical staff (19)

Assist Professors/
Scientists (11)

Scientists/Officers
(46)

Administrative and
Financial staff (27)

Rural artisans /
women (9)
Veterinary Officers
(10)

Assist Professors
/Scientists (11)

Farmers

Assist professors
/Scientists
Farmers

Farmers and
entrepreneurs (23)

100

Agency

Directorate of Sheep
Husbandry, Srinagar

CSWRI, Avikanagar

Directorate of Sheep
Husbandry, Jammu

CSWRI, Avikanagar

MSSP and Network
Project

CSWRI, Avikanagar

CSWRI, Avikanagar

CSWRI, Avikanagar

CWDB, Jodhpur

Network Project on
sheep improvement
and CWDB

ARC Bikaner
SKUAST-K, Srinagar

CSWRI, Avikanagar
SRRC, Mannavanur

Period

28 Mar-3 Apr,
2013

1-5 Apr, 2013

14-23 May, 2013

2-6 Jul, 2013

1-7 Aug, 2013

4 Sep, 2013

31 Oct, 2013

15-20 Nov, 2013

21-27 Nov, 2013

11-17 Feb, 2014

11-15 Mar, 2014
24-28 Mar, 2014
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Inauguration of sale counter: Shri Arvind Kaushal,
Additional Secretary, DARE and Secretary, ICAR
inaugurated the Sale Counter at CSWRI, Avikanagar on 4"
January, 2014, the foundation day of the Institute. The
quality farm produce (improvised manure, grass and
legume seeds), Wool Products (Blankets, Shawls,
Namdas) and diversified meat products (Nuggets, Salami,
Patties, Pickle, and Sausages) were displayed and sold.

Dr RS Paroda, Former Secretary, DARE and DG, ICAR,
New Delhi, visited CSWRI, Avikanagar on the occasion of

foundation day of the Institute (4" January, 2014).

i 501 TRIEE

Ui

Celebration of foundation day at CSWRI, Avikanagar
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Dr S Ayyappan, Secretary, DARE and DG, ICAR, New
Delhi at regional centres of CSWRI: Visited at SRRC
(CSWRI) Mannavanur (TN) on 11" May, 2013 along with Dr
R Prabakaran, Vice-chancellor of TANUVAS, Chennai.
Tree saplings were planted by all the dignitaries.
Recognizing the significant contributions made by the
SRRC in the areas of sheep, broiler rabbits and wool,
Hon’ble DG, ICAR appreciated efforts made by all the staff
of SRRC. Hon’ble DG, ICAR visited the laboratory, fodder
field, rabbit sheds and sheep sheds. He profusely
appreciated the staff concerned for excellent upkeep

animals and their surroundings. Interactive session was
organized with local farmers as well as progressive sheep
and rabbit farmers with Hon’ble DG. Another regional
centre, North Temperate Regional Station (CSWRI), Garsa
(Kulu, H.P.) was visited on 16" October, 2013 and apprised
about the on going research and development activities
related to sheep and Angora rabbit at the station. Hon’ble
DG appreciated the efforts being made by the scientists and
staff members for development and propagation of fine
wool sheep breed and Angora rabbit at the centre as well as
the hilly region.

DG, ICAR at NTRS

Prof. KML Pathak, DDG (Animal Science) ICAR at ARC,
Bikaner: Inaugurated new sheep sector at ARC, Bikaner
for Chokla sheep on 18" August, 2013. They visited
renovated Guest house, Office building, Feed technology
unit, newly started Central Park, Technology park etc. DDG
(AS) appreciated the initiatives being taken up during last
one year and encouraging changes occurred. Van

Mahotsav cum Kisan goshti was also arranged on the
occasion. Tree saplings were planted by all the dignitaries.

Sh. KS Rao, Hon’ble Minister of Textiles, Government
of India, visited North Temperate Regional Station, Garsa
on 26" October, 2013. Following visit to sheep and Angora
rabbit sectors, they were apprised about the on going
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Smt. Monika Garg, Joint Secretary, Ministry of Textiles,
Government of India, visited CSWRI, Avikanagar on 27"
December, 2013. Rabbit sector, sheep sector, geo-textile
shed, azolla farm, feed-block unit and wool plant were
viewed and reviewed the progress of ongoing R & D
projects sponsored by CWDB. She appreciated the
technologies developed by the institute. She stressed upon
cluster development in Rajasthan and Himachal Pradesh.

Minister of Animal Resource, Republic of Sudan: H.E.
Hon’ble Dr Fisal Hassan Ibrahim, Minister of Animal
Resource, Republic of Sudan visited CSWRI, Avikanagar
on 6" March 2014. He visited the Livestock and Agriculture
Farms and interacted with scientists on Dumba and prolific

research and development activities related to sheep and
Angora rabbit at the station and services provided to the
local farmers of the region. Hon'ble Minister appreciated
their role in development and propagation of fine wool
sheep breed and Angora rabbit at the centre and in the hilly
region.

Afghanistan scientist team: A team of five Afghanistan
scientists visited to CSWRI on 11" November, 2013. Dr
SMK Naqvi, Director, CSWRI briefed about various
research activities going on in the institute and stressed that
the international association will grow further with exchange
ofideas and research collaboration.

Joint Sec. Textile at CSWRI, Avikanagar

a»
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sheep. He showed keen interest in use of coarse wool
waste as manure and fodder cultivation and silvi-pasture
initiative taken by the institute. The research work on
reproductive physiology in areas of oestrus
synchronization, Al and embryo transfer technology was
appreciated and showed interest for collaboration. Feed

block of complete ration and its utility during drought
feeding in Sudan was recognized and showed interest for
procurement of machine by the government of Sudan. He
also expressed interest in some areas of research and
training for capacity building of staff of Sudan in recent
areas of sheep, goat and rabbit production and utilization.

Visit of Minister of Animal Resource, Republic of Sudan at CSWRI, Avikanagar

MoU between CSWRI and RAJUVAS / MAFSU: A MoU
between CSWRI, Avikanagar and RAJUVAS, Bikaner for
research, teaching and extension signed by Dr AK Gahlot,
Hon’ble Vice Chancellor RAJUVAS and Dr SMK Naquvi,
Director CSWRI Avikanagar in presence of Prof KML

Pathak, DDG (AS), ICAR, New Delhi on 31" December

MIERAGTIVE ME- R
o

“PROSPECTS M IMPRCAY
REETING AND WALLE e

2013 at ARC, Bikaner. Similarly, another MoU between
CSWRI, Avikanagar and MAFSU, Nagpur was signed on
21* February 2014 at KNP College of Veterinary Science,
Shirwal, Satara for jointly undertaking various programmes,
in the field of sheep production and utilization.

MoU between RAJUVAS and MAFSU
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Farm Innovators' day at CSWRI Avikanagar: On this
occasion, Van Mahotsava and Kisan Gosthi were
organized on 7" September, 2013. Sh. Davender Kumar,
Director (Finance), ICAR, New Delhi graced the occasion
as Chief Guest. About sixty sheep farmers participated in
the programme along with the scientists and staff of the
Institute. Some progressive farmers shared their success

stories sketched under the guidance of CSWRI. Director
CSWRI expressed his pleasure towards the enthusiasm
and cooperation shown by the farmers towards adoption of
new technologies disseminated by the institute and
appreciated the progress of institute farmer participatory
programme. The chief guest appreciated the research-
extension-farmer linkage of the institute.

Van Mahotsava and Kisan Gosthi

One day Scientist Farmer interactive meeting at ARC
Bikaner: It was held on 4" October, 2013 with the objective
to get acquainted the farmers with the technical proramme
and activities undertaken in Network Project on Magra
(Field unit).Thirty eight farmer of eight adopted villages
participated in the meet. The farmers also visited at Magra
sector and were highly impressed with the phenotypic
performance of Magra rams. The farmers were very keen to
take the rams from ARC Bikaner.

Interactive Meeting on Prospects in Improving

Production, Marketing and Value Addition of Carpet
Wool: The meeting was held on 31 December 2013 at
ARC, Bikaner. Prof (Dr) KML Pathak, DDG (AS), ICAR was
chief guest on this occasion. The other dignitaries
participated were Dr AK Gahlot, Vice Chancellor,

Interactive meeting on Prospects in improving production, marketing and value addition of carpet wool at ARC, Bikaner

RAJUVAS; Dr AK Dahama, Vice Chancellor, SKRAU; Dr
SMK Nagqvi, Director, CSWRI, Dr SK Aggarwal, Director,
CIRG; Dr SK Chattopadhyay, Director, CIRCOT; Dr MM
Roy, Director, CAZRI; Dr RM Acharya, Former DDG (AS);
Sh KK Goyal, Executive Director, CWDB and Dr SA Wani,
Dean SKUAST-K. About 125 participants from farmer
community, industry, technocrats, scientists and students
participated in the meeting. DDG (AS) suggested that the
collaboration of institute with farmers and industrialist
should be in active mode for higher remuneration from wool
commodity. The major recommendations were State level
Wool Development Board should be created to take care of
wool production and marketing, wool should be declared as
an agricultural commodity with a support price system and
common facilities for sheep shearing should be established
in wool producing area.

a»
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Annual Review Meeting of Network Project on Sheep
Improvement (NWPSI) and Mega Sheep Seed Project
(MSSP): It was held on 16-17 November 2013 at CSWRI
sub office cum Guest House, Jaipur. The meeting was
chaired by Prof. K.M.L. Pathak, DDG (AS) and co-chaired
by Dr R.S. Gandhi, ADG (AP&B) ICAR. The progress made

by the all collaborating units during 2012-13 was reviewed.
Prof. Pathak emphasized the need to critically review the
achievements in light of the targets assigned. Dr. Gandhi
stressed that improvement in reproductive performance
and health management will help to achieve overall
productivity.

ISO 9001:2008 Certification to CSWRI, Avikanagar: For
implementing the Quality Management System in the
institute, the ISO 9001:2008 standards certificate was
granted to CSWRI Avikanagar on 30" December, 2013. On
the occasion of Foundation Day celebration of Institute on
4" January 2014, ShriArvind Kaushal, Additional Secretary,

DARE and Secretary, ICAR, New Delhi released the 1ISO
9001:2008 certificate conferred to CSWRI Avikanagar. It
testifies the commitment towards assuring quality services
to its customers with continual improvement of its delivery
system.

Certificate
CENTRAL sHEEP AN WL
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ISO 9001:2008 Certification to CSWRI, Avikanagar

National Science Day: The National Science Day was
celebrated at the institute on 28.02.14. On this occasion,
debate competition on the topic of scientific temper in India
was organized along with science model competition for
students. Dr S.M.K. Naqvi, Director, CSWRI explained the
importance of the science day and briefed about noble
achievement of Raman Effect. He also highlighted the
progress made in science with special reference to
agriculture and animal science.

Field day under NICRA: A"Field Day" under the project on
National Initiative on Climate Resilient Agriculture (NICRA)
was organized on 24" March, 2014 at CSWRI, Avikanagar.
Professor M.P. Yadav, Secretary, NAAS presided the
meeting as Chief Guest. He expressed concern on
depleting water, feed, fodder and other natural resources in
ensuing climate change scenario. He further emphasized to
come out with animal husbandry technologies resilient to
climate change that can be recommended to State Animal
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Husbandry Departments and other stakeholders. On this
occasion Director of the Institute Dr S.M.K. Naqvi affirmed
greater concern on nutrition and shelter management
strategies to resist any decline in overall production of small
ruminants and ensuring net benefit to the farmers. Principal
Investigator and Coordinator of the project Dr A. Sahoo
emphasized on exploring feeds and feeding strategies
based on promising locally available feed resources and
newer sources like cactus, Oont Kantela (Blepharis
sindica), monsoon forage based complete feed blocks and
shelter management strategies to ameliorate climatic
stress. In this occasion, an "Herbal Garden" at the Institute
and a "Rabbit Unit" at Farmer's field was inaugurated by the
Chief Guest. More than sixty farmers including women had
participated in the programme and had interactions on
constraints related to agriculture and sheep husbandry.
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Field day under NICRA at CSWRI, Avikanagar
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Faculty and Staff (31.03.2014)

Dr S.M.K. Naqvi

Animal Genetics and Breeding Division

Dr R.C. Sharma

Dr L.L.L. Prince

Dr S.S. Misra

Dr G.R. Gowane

Dr Ved Prakash

Dr Chandan Paswan
Dr Indrasen Chauhan
Dr Om Prakash Kaoli
Mr Nanag Ram

Mr Ram Rai Meena
Mr J.K. Sharma

Mr S.L. Ahari

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

Principal Scientist & I/C
Sr. Scientist

Sr. Scientist

Scientist

Scientist (On study leave)
Scientist

Scientist

Chief Farm Manager
Senior Technical Officer
Technical Officer
Technical officer
Technical Officer
Technical Officer
Technical Officer

Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Senior Technical Officer

Physiology and Biochemistry Division

Dr Davendra Kumar

P Thirumurugan

Dr Rajni Kumar Paul
Dr Vijay Kumar Saxena
Dr Kalyan De

Dr Krishnappa B

Dr SV Bahire

Mr Ranijit Singh

Mr N.L. Gautam

Animal Health Division
Dr Dhirendra Singh

Dr F.A. Khan

Dr S.K. Dixit

Dr G.G. Sonawane

Dr C.P. Swarnkar

Dr Jyoti Kumar

Dr Fateh Singh

Dr S.L. Sisodia

Mr Gulab Chand

Sr. Scientist and I/C

Sr. Scientist

Scientist (On study leave)
Scientist

Scientist

Scientist

Scientist

Senior Technical Officer
Technical Officer

Principal Scientist & I/C
Principal Scientist

Senior Scientist

Senior Scientist

Scientist (SG)

Scientist

Scientist (On study leave)
Chief Veterinary Officer
Senior Technical Officer

Director

Textile Manufacturing and Textile Chemistry Division
Dr D.B. Shakyawar Principal Scientist and I/C
Er Ajay Kumar Scientist

Er. V.V. Kadam Scientist

Mr Nehru Lal Meena Technical Officer

Transfer of Technology and Social Science Division

Dr Rajiv Gulyani Principal Scientist & I/C
Dr Debabrata Sethi Scientist
Dr Raj Kumar Scientist
Dr L.R. Gurjar Scientist

Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer

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

Mr. D.K. Yadav

Meat Science and Pelt Technology Section

Dr A. K. Shinde Principal Scientist & I/C
Dr Y.P. Gadekar Scientist
Mr S.A.Q. Naqvi Technical Officer

Grassland and Forage Agronomy Section

Dr S.C. Sharma Senior Scientist & I/C
Mr Roop Chand Scientist

Mr B.S. Sahu Assistant CTO

Mr R.P. Chaturvedi Technical Officer

Animal Biotechnology Section

Dr Satish Kumar Senior Scientist & I/C

Dr Rajeev Kumar Scientist

Mr Amar Singh Meena Scientist

Dr Basanti Jyotsana Scientist (On study leave)

Prioritization, Monitoring and Evaluation

Dr A.K. Shinde Principal Scientist & I/C
Dr C.P. Swarnkar Scientist (SG)
Dr Y.P. Gadekar Scientist

Mr J.P. Meena Technical Officer

Farm Section
Mr Shyam Singh
Dr R.B. Sharma

Chief Farm Supdt & I/C
Senior Technical Officer

Mr M.R. Meena Senior Technical Officer
Mr L.R. Bairwa Technical Officer
Mr J.P. Bairwa Technical Officer

Network Programme on Sheep Improvement Cell
DrL.L.L. Prince Senior Scientist

@
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Mega Sheep Seed Project Cell
Dr S.S. Misra Senior Scientist

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 K.B. Bairwa Assist. Administrative Officer
Audit and Account

Mr S.C. Sharma FAO

Mr C.L. Meena Assistant FAO

Estate Section
Er C.R. Gadhwal
Er K.K. Prasad

Senior Technical Officer & I/C
Technical Officer

Instrument and Electrical Unit
Mr Anoop Verma Technical Officer & I/C
Mr D.K. Shivnani Technical Officer

Workshop and Vehicle Section
Mr K.L.Meena CAO &l/IC
Mr Vijay Pal Singh Technical Officer

Security Section

Mr Rukmesh Jakhar Security Officer

Human Dispensary
Dr A. Sahoo
Mr K.C. Sharma

Principal Scientist & I/C
Technical Officer

Horticulture Section

Mr Sita Ram Meena Senior Technical Officer & I/C

Human Resource Development Section

Er V.V. Kadam Scientist & I/C
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

Agriculture Knowledge Management Unit
Dr S.K. Sankhyan Principal Scientist & I/C

Mr R.A. Verma Senior Technical Officer
Mr M.L. Jagid Senior Technical Officer
Mr M.R. Solanki Senior Technical Officer

Ms Roshni Sankhyan Technical Officer

Public Relation Cell
Dr S.C. Sharma

Dr D. Sethi

Mr M.L. Gupta

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

Result Framework Document Cell
Dr C.P. Swarnkar Scientist (SG) & Nodal officer
Dr Y.P. Gadekar Scientist

Arid Region Campus, Bikaner

Dr AK. Patel Principal Scientist & Head
Dr R.K. Sawal Principal Scientist

Dr H.K. Narula Principal Scientist

Dr Mohd Ayub Chief Technical Officer

Dr P.R. Sharma

Mr Vimal Malhotra
Mr S.R. Chaudhary
Mr Om P. Chaudhary
Mr S.C. Gupta

Mr R.K. Singh

Mr M.L. Choudhary
Mr. Rampal Verma

Chief Technical Officer
Assistant CTO

Senior Technical Officer
Technical Officer

Technical Officer

Technical Officer

Technical Officer

Assist. Administrative officer

Northern Temperate Research Station, Garsa

Dr J.B. Phogat Head

Dr S.R. Sharma Senior Scientist

Dr Sidhartha Saha Scientist

Mr Kishore Singh Senior Technical Officer
Mr Manoj Kumar Sharma  Senior Technical Officer
Mr Paine Ram Technical Officer

Mr T.N. Sharma Technical Officer

Southern Regional Research Centre, Mannavanur
Dr A.S.Rajendiran Principal Scientist & I/C
Dr R. Pourouchottamane Senior Scientist

Dr P.K. Mallick Senior Scientist

Dr S.M.K. Thirumaran Scientist

Dr S. Rajapandi Senior Veterinary Officer
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Joined

Dr. Bahire Sangratna Vishanath, Scientist (Animal Biochemistry) on 10.04.2013
Dr. Indrasen Chauhan, Scientist (Animal Genetics & Breeding) on 12.04.2013
Dr. Krishnappa Balaganur, Scientist (Animal Reproduction & Gynecology) on 12.04.2013
Dr. Ashutosh Kumar Patel. Head, A.R.C. Bikaneron 22.04.2013

Sh. Rajat Choudhary, Assistanton 30.04.2013

Dr. R.C. Sharma Principal Scientist (AG&B)on 28.05.2013

Dr. P. Thirumurugan, Sr. Scientist (LPM) on 25.07.2013

Dr. G.G. Sonawane, Sr. Scientist (Veterinary Pathology) on 31.07.2013

Dr. Satish Kumar, Sr. Scientist (Animal Biotechnology) on 24-07-2013

Dr. P.K. Mallick, Sr. Scientist (AG&B) on 14.08.2013

Dr. Pourouchottamane,Sr. Scientist (LPM)on 14.11.2013

Dr. S.M.K. Thirumaran, Scientist (AG&B)on 09.01.2014

Retired

Sh. M. Lourduraj, T.O. (J.D.)on 30.04.2013

Sh. O.P. Mathur, Assistanton 30.04.2013

Sh. Altaf, SSS on 30.04.2013

Sh. L. Pandiraj, SSS on30.04.2013

Sh. S.N. Vijay, SSS, 30.06.2013

Sh. Sultan/Bashir, SSS, on 30.06.2013

Sh. Hari Narain Regar, SSS, on 30.06.2013

Sh. BabuLal Sharma, C.T.O. (Photographer) on 31.07.2013
Sh.Abdul Aziz, Assistanton 31.07.2013

Sh. K. Balasubramaniam, T.O. on 31.08.2013
Sh. Kishan/Mathura Nayak, SSSon 31.08.2013
Sh. Nooruddin, Assistanton 30.09.2013

Sh. S.N. Maheshwari,AAOon 30.11.2013

Sh. Shankar Lal, T.O.0on 30.11.2013
Dr.A.K.Surya, S.T.0.0n 31.12.2013

Sh. BarkatKhan, SSSon 31.12.2013

Sh. SukhRam, SSSon 31.12.2013

Sh. M. Nassimuddin, T.0.on 31.01.2014

Sh. NazirAli/HusainAli, SSS on 28.02.2014

Transferred

Sh. Harish Vats, Assistanton 05.04.2013

Er. CVKN Rao, C.T.O. (Instrument Engineer) on 10.05.2013
Dr.A.S.M. Raja, Scientist (Textile Chemistry) on 14.06.2013
Dr.R.S. Rana, Sr. Scientist (Animal Biotechnology) on 31.10.2013
Dr.L.R. Meena, Sr. Scientist (Agronomy)on 31.01.2014

Obituary
Sh.AzizAhmed, T.O0.0on 06.06.2013
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DISTINGUISHED VISITORS

Introgression of Fec B gene project and involvement of farmers is very gratifying to see
Dated 01.04.2013 Prof. SW Walkden Brown
University of New England, Australia
Good to see the start of Malpura performance recording programme in farmers flock and plans to disseminate the Fec B
gene into farmers flocks through three breed Agenotype
Dated 01.04.2013 Dr Chanda Nimbkar
NARI, Maharastra
Institute has performed creditably and is improving considerably by meaningful investment in research and development
for sheep improvement
Dated 30.04.2013 Dr BS Prakash
ADG (AN&P), ICAR, New Delhi
Excellent work on heat/water stress managementin sheep under NICRA are innovative
Dated 02.05.2013 Dr B Venkateswarlu
Director CRIDA, Hyderabad

Visiting SRRC was an exciting experience, for a small station has kindled so much of enterprise among farmers.
Systematic work on Bharat Merino sheep and the rabbitry has enabled tens of units in the area. The centre would need an
up gradation, being worked out. Compliments to all colleagues and best wishes in all future endeavours

Dated 11.05.2013 Dr S Ayyappan
SRRC, Mannavanur Secretary, DARE and DG, ICAR, New Delhi
Impress by high quality management activities under harsh environmental condition for development and production of
livestock
Dated 15.06.2013 Dr Daoud Hassan Kadhim

Environmental Advisor, Dubai UAE
CSWRIis trasforming its self into a modern utility centre
Dated 07.08.2013 Prof. Dr (Col.) AK Gehlot

Vice Chancellor RAJUVAS, Bikaner
Appreciate the initiatives being taken up during last one year and encouraging changes occurred
Dated 18.08.2013 Prof. KML Pathak
ARC, Bikaner DDG(Animal Science), ICAR, New Delhi
Overall atmosphere in the institute is very cordial and inspirational, Institute will achieve new heights in near future
Dated 07.09.2013 Shri Devendra Kumar

Director (Finance), ICAR, New Delhi
Sheep and rabbit farming for most deprived rural communities where land is major limitation but these species would be
low investment and high return and empowering
Dated 13.09.2013 Samuel Mawunganidze

UNICEF Rajasthan Chief, Jaipur

Institute is capable of meeting any challenge in small ruminant and rabbit research development, manpower training and
extending technology to small ruminant keepers

Dated 21.09.2013 DrRMAcharya
Former DDG (AS), ICAR, New Delhi
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Appreciate the efforts being made by the scientists and staff members for development and propagation of fine wool
sheep breed and Angora rabbit at the centre as well as in the hilly region

Dated 16.10.2013 Dr S Ayyappan

NTRS, Garsa Secretary, DARE and DG, ICAR, New Delhi
The NTRS centre of institute can multiply its activities if few more scientist and infrastructure is given

Dated 26.10.2013 ShKS Rao

NTRS, Garsa Hon’ble Minister of Textile, GOI, New Delhi
I hope the manpower from our country may come here and learn the technology and apply in Afghanistan

Dated 11.11.2013 Dr Noor Mohd Niaz

Dept of Animal Sci. Faculty of Agriculture
Kabul Univ., Afghanistan

Big efforts are being made for keeping research infrastructure updated and properly maintained
Dated 27.11.2013 Sh VP Kothiyal
Director (Works), ICAR, New Delhi

| wish that the technologies being developed get disseminated to field and industries so that all the stakeholders get
benifited
Dated 27.11.2013 Mrs Monika S Garg

Joint Secretary, Ministry of Textile, GOI, New Delhi
Need to reorient the research and development activities and strengthening of scientific manpower and infrastructure
facilities in the centre
Dated 06.12.2013 Prof KML Pathak
NTRS, Garsa DDG (Animal science), ICAR, New Delhi
Impress with the efforts that CSWRI is making to improve the economic gains from sheep rearing. These efforts will no
doubts change the lives of the sheep farmers

Dated 04.01.2014 Sh Arvind Kaushal
Additional Secretary DARE and
Secretary ICAR, New Delhi

The changes brought in infrastructure, renovation, new facilities, office space, agri-farm works and programmes in such a
shorttime is an eye opener.
Dated 03.02.2014 Dr OP Dhanda
Former ADG (AN&P), ICAR, New Delhi

New experience to see that campus, guesthouse facilities and labs have been made functional with new look.
Dated 11.02.2014 Dr CS Prasad

Director, NIANP, Bangaluru
Centre is doing research for the community to alleviate poverty, increase food and nutrition security
Dated 06.03.2014 Dr Faysal Hassan Ibrahim

Federal Minister of livestock,
Fisheries and Rangelands, Sudan

Innovations are visible in all activities including research methodology, extension approach, infrastructure improvement,
waste management and transfer of technologies to the farmers

Dated 24.03.2014 Prof Dr MP Yadav
Ex Director, IVRI, Izatnagar



ADF
ADG
AFB
AKMU
ARC
BCS
BSA
cDNA
CFB
CL
CLA
CP
CSWRI
CWMP
DAS
DCP
DCPI
DGAT
DLC
DM
DMA
DMI
DMSO
DNA
EADR
EAMR
EE
ELISA
ELW
EPE
EPG
ET
EYTG
FAME
FECs
FMD
FROGIN

FSH
GA
GA3
GFY
Gl
GINs
GM
GMM
GMM x P
GNC
GnRH
GSM
Hb
HEYM
HFIP
IAA
ICAR
IMC
U
IVF
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LIST OF ABBREVATIONS
Acid Detergent Fibre IVRI Indian Veterinary Research Institute
Average Daily Gain KAP Keratin Associated Proteins
Acid Fast Bacteria KRT Keratin
Agriculture Knowledge Management Unit LH Leuteolizing Hormone
Arid Region Campus MAP Mycobacterium avium subsp paratuberculosis
Body Condition Score ME Metabolizable Energy
Bovine Serum Albumin MEI Metabolizable Energy Intake
Complementary DNA MHC Major Histocompatibility Complex
Complete Feed Block MR Milk Replacer
Corpus Luteum MRP Maternal Recognition of Pregnancy
Conjugated Lenolinic Acid MWMP Modified Worm Management Programme
Crude Protein N Nitrogen
Central Sheep and Wool Research Institute NAIP National Agricultural Innovative Project
Conventional Worm Management Programme NCBI National Centre for Biotechnology Information
Days After Sowing NDF Neutral Detergent Fibre
Digestible Crude Protein NDRI National Dairy Research Institute
Digestible Crude Protein Intake NFBSFARA National Fund for Basic, Strategic and Frontier
Diacylglycerol acyltransferase Research in Agriculture
Differential Leucocyte Count NGOs Non Government Organization
Dry Matter NPB Nutrition and Physiology Block
Dry Matter Accumulation NPN Non-protein Nitrogen
Dry Matter Intake NTRS North Temperate Regional Station
Dimethyl Sulphoxide NWP Network Project
Deoxyribose Nucelic Acid oM Organic Matter
Equivalent Average Death Rate PBR Peptide Binding Region
Equivalent Average Morbidity Rate PCR Polymerase Chain Reaction
Ether Extract PCV Packed Cell Volume
Enzyme Linked Immunosorbent Assay PMSG Pregnant Mare Serum Gonadotrophin
Empty Live Weight PPR Peste-des-Petits Ruminants
Ewe Productivity Efficiency PSB Phosphate Solubilizing Bacteria
Eggs Per Gram PVA Poly Vinyl Alcohol
Enterotoxaemia R line Resistance-line
Egg Yolk Tris Glucose RAC Research Advisory Committee
Fatty Acyl Methyl Esters RBF Rumen Bypass Fat
Faecal Egg Counts RFLP Restricted Fragment Length Polymorphism
Foot and Mouth Disease RNA Ribose Nucleic Acid
Forecasting for Rajasthan on Ovine RP-HPLC Reverse Phase — High Performance Liquid
Gastrointestinal Nematodosis Chromatography
Follicle Stimulating Hormone rRNA Ribosomal Ribose Nucleic Acid
German Angora S line Susceptible-line
Garbolic Acid 3 SBF Sheep Breeding Farm
Greasy Fleece Yield SC Soviet Chinchilla
Gastrointestinal SDS-PAGE Sodium Dodecyl Sulfate Polyacrylanide Gel
Gastrointestinal Nematodes Electrophoresis
Garole x Malpura SGOT Serum Glutamic Oxaloacetic Transaminase
GM x Malpura SGPT Serum Glutamic Pyruvic Transaminase
GMM x Patanwadi SRRC Southern Regional Research Centre
Groundnut Cake TA Thymine-Adenine
Gonadotrophin Releasing Hormone TFE Tetrafluoroethylene
Gram Per Square Meter THH Trichohyaline
Haemoglobin THI Thermal humidity index
Herrold’s Egg Yolk Medium TLC Total leucocyte Count
Hexafluoro-2-Propanol TOT Transfer of Technology
Indolyl Acetic Acid TST Targeted Selective Treatment
Indian Council of Agricultural Research TVFA Total Volatile Fatty Acid
Institute Management Committee VTCC Vetrinary Type Culture Collection
International Unit WG White Giant
In vitro Fertilization ZN Ziehl Neelsen
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