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IRERED
AMEATRIR—B1I WS UG el LT ALRIH,
SIABTTIR 304501 RTSTRRIT

UTdh A

T ALGIT DI S T ST SHITT FATT BT O 2014—15 DT IS FRIIST 30D T T g 1T &Y &1 ¥eT © | T8
A, Th=1Tab] FATATROT TAT URIAY & & H AR B YHRI IUATRRAT BT SIS & | WS TG T 3fTSiidat # giyg 7
T e dapiifhal f[APRIT BRa fhar AewTRIar STRIHHT §RT TR B S R8I & | AL §RT JHET ST AT B SHals
B U TR & ol Yd D1 ATHAH AARDHR AW BT H AfFTTTHY ¥ TS HRAT & | SF. d.d. Tl B federar # Taufod
T AeEPR AT g1 fad T gema der Fder 9wy # orgeu & fory faen yem w3 | e yee |fifd, aks
31T BT AAf, 3mS.oL.4, dLa Y. T o11g 3R &1 AT WU A AR So! 1 |l &7 AHIRY I 6™ &= 3§ A1t
TR 3T & | AR gIRT JTgeT Jfawnali, Arg HHme qei Samisil § agiad] HRd g & a¥g & daraR I [ T | 98 1
ST ST & ford state of art TARTITEARIT @ Gfemd fAHRId o1 718 |

TS UTel A B dTell 11 H ghg BT o ol HeeIT, UgRll & ITaH, Uoi=i, T1Re il Yaed & i Smaml R &1 aR &1 & |
AT ST AT TRIfAfERIT BT Saetd ARSI SR—SIedry] H deld, TR & Sl H HHI, ST AT AR Bl HHI, TRy Tl
SIaRETT 3N & GHTAT BT ATHAT B 8g Di~ad PR &1 © | I & QIR 17 AT U4 24 918 fae Uit rgem uRASTIRIT & gRT
ST BTRIHHT BT GARWIRT T FRFAT B A R Bl UR0TT el 2 |

T Uge (1S A STe B gHT Ud 98Ul WS, UICH TR g AGiell bl RIS, IR B HHI & SR ARG & Raas,
Sear / b FF1 BT R o U, MY IRISIE B arel IRT Ud TRATE] B &I ed SRA1, 9ei & as! # @iRd S+, giRafid
S R Fiw, BAied decd & f[Iug I iR YT, Yff &1 AR Ud Sl A=evl H gig 8 d8R ieifiie & &1
SUIANT, HOR A BT BRI USSR §RT HIADHRY, 9191 I(2d WoR g A A9 H X2 B AT 1 AT IS S Y BT od HaeH) &
URfE TR IUARM AT 9 U1 H 31f¥d A @ & |

AN gRT f[A®BRd FAdHaH ddb-iidbdl & Ui fami # SRadhdl 8 TR SRISH G &1 T ¢ | A dor faura! o 4
uTer H A e 3 aRfEa e gq wed RifdR, feam miftedr, yeeifl, i s werm onfe smaifora fad 3 | e
EIRT 655 WS AT 217 RIRTIE qbRAT fAf=1 ATl dgort fharl o1 S A Ud ghiRl & JMJdiRie GUR &g faaiRkd fbd 1 | e
T 3ATS.UA.31. 9001:2008 YATONIDHROT B BRI HER Il AT URGERITT 3 GEITR 83T | IN 2014—15 o o1 AL JRUB.S1. B e 5
THR & A1 UT B | ISl gRT IS & A1 JEID] & ol Mol HeTel TAT AG U 3TelRd UHhIRId fadl T doIT SmHid
3TTeRT / AR ST § Il e T |

Ig {1 IURAT ST T, 31U, A1 Afed, SN e va Rref e qein #eifaere, AR Y igde uRve, Ul &.0H.
Udl. T3, SUHST a3 (T3] faerme) o Sf. IR.GH. 7], Ferad HeTi ez (U] STTed Ud Uoi=+) & R anf fder qen
GIcHTE & BRI FHY 8l HHT |

H 7 & |1 ) faMmTTeet, g, TR, fae STl T 31 SHETRAT @ HRRITH B YRR § IRTETH Pl WIhR Bl G |
e UirIe T9 UR YHTRIT B o H ©f. U, R, yar, fga s, <. Al WoieR, d=i+e o+ siofl qeim <f. arg dl. TS,
ISP GRT b TR TATRHT T RIS BT &, | fawal |17 # 37are & ford €f. 3R .ud. 9ee, f. adv HAR, Sf. ANl AR, 3. AT
FAR, UG . ISUHI U4 fo] SHor # #ff . TR BT IR WIS © | 37 § g8 W S dxcll & (6 I8 arfiies gferae 9
Tl H BRIRG RIemfaal, srgdeais & o a8 Gl BT e e |

(TH.g.B. Tbd)
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Director
ICAR - Central Sheep and Wool Research Institute
Avikanagar 304 501 Rajasthan

PREFACE

| am highly delighted to present before you the Annual Report of ICAR — Central Sheep and Wool Research Institute, Avikanagar for the
year 2014 - 15. Itis an archive of major achievements of the Institute in the area of sheep research, transfer to technology and trainings.
Farmer’s friendly technologies are developed and disseminated through Farmer Participatory Programmes to improve sheep production
and livelihood. | personally appreciate the earlier Research Advisory Committee for their guidance and direction to improve research
portfolio of Institute. The suggestions and guidance of newly constituted RAC under the chairmanship of Dr. V.K. Taneja will be guiding
force for future research. Regular and timely meeting of IMC, SOC, IBC, PMC and IRC also paved way for overall growth of Institute.
Institute has taken up several new initiatives to strengthen the research facilities, human resource and infrastructure. The state of art
laboratory facilities for sheep and wool research has been created.

To enhance the economic return from sheep rearing, Institute is working on various aspects of production, reproduction, health and
management. The Institute is concentrating its research activities for combating adversities of emergent problems like changing climate,
grazing resources degradation, feed and fodder scarcity, appearance of new host-parasite complex, health and bio-safety issues etc.
During the year, the research programme of institute got further impetus through well-defined and structured research programmes
comprising of 17 institute and 24 externally funded research projects. The preliminary results of new initiatives (Dumba and prolific sheep
for enhancing mutton production, Azolla feeding as protein supplements, cactus feeding in sheep during scarcity, milk replacer for feeding
of twins/triplets, identification of feed and fodder for reducing methane emission, accelerated lambing in sheep flocks, modified worm
management programme with farmers, disease resistance flock against Haemonchus contortus, utilization of industrial woollen waste for
increasing soil fertility and water conservation, kachari powder for tenderization of tough meat, increase in fiber content of mutton by
inclusion of seedless date paste and value addition of sheep milk) are fruitful and contributing remuneration from sheep farming.

Extension activities become the part of institute for creating awareness to farmers regarding newer technologies developed by the
institute. Health camps, Kisan goshthis, exhibitions, National sheep fair etc are organised to acquaint farmers and stakeholders about
latest development in sheep husbandry. The Institute has supplied 655 sheep and 217 Sirohi goats to different agencies and farmers for
genetic improvement of their sheep and goats. Institute has been accredited with ISO 9001:2008 which has improved work culture and
transparency in the system. The RFD targets of the institute for the year 2014-15 are accomplished with excellent score. Scientists has
published research papers in addition to book chapters, manuals and popular articles and presented lead papers /abstracts in
conferences.

All the achievements were possible due to continue guidance and encouragement of Dr. S. Ayypappan, Hon’ble Secretary (DARE) and
Director General, ICAR, Prof. K.M.L.Pathak, Deputy Director General (AS) and Dr. R.S. Gandhi, Assistant Director General (AP&B).

| am privileged to acknowledge and place on record the contributions made by the Heads of Divisions, In-charges, Faculty, Administrative/
Finance Officers and other staff of CSWRI in the progress of the Institute. | appreciate the efforts of Dr A.K. Shinde, In-charge PME, Dr C.P.
Swarnkar Scientist SG and Dr Y.P. Gadekar, Scientist in bringing out Annual Report in time. | acknowledge the contribution of Drs R.S.
Bhatt, Davendra Kumar, Satish Kumar, Ajay Kumar and Ved Prakash for translating the content in Hindi and to Mr. C. P. Tailor, UDC for
Hindi typing. Lastly, | whole-heartedly wish that this Annual Report would serve as a source of valuable information to the academicians,
researchers and developmental workers engaged in sheep production and wool processing.

(S-M.K. Naqvi)
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Q|9

I HAT—Dod A4S U & AU M, AMHR,
R BN SgHar uRkye, 78 faeel & 9y faem dwemi § 9

A B gig § GEIR & ol ¥ g R HH ANTd | aifed
IS UK B 2 (A= Ui JRIRT 53 T | #91 T

T TR T | I8 AR S ITeH, TR UG IS SUI]
% W) Yol d Td ATAEIRG Hu # HRIRG § | |
FHI—HY TR T AATSHR AT T AT Yawer it
P o> AT BRIBHI, URTAMD T = AR Bl
FHIEAT B TG AT @1 TS | e H 88 IS, 140
dd=ieb!, 83 WRANEG Ud 151 HRI WD HHANRAI & UG
T © | BTelifs 9§ & SR HHATRAT & JHTdY HeT A1 53
gfererd &1 I8 | 99 2014—15 & SR AToiT g IR—ASHT 9
THHLT: 557.82 U4 2965.55 AT U Wil (b T | WA g§RT
B ScUTE, Teb-ilfbdl, Sifdd qgell, g Scdre (S, A Ud
Tg), URRrerer gd uRel |aTd WS $R 157.57 ARG WU Bl
RIS AT e 1T |

T$ IR W ~cad URAGH & id f[af= IRd |y
Frfrear fawafdenradl § wH menRd wd &1 ges SmenRd
ghISA ® A DI B G gRT fhaT O &1 & | 29 B
Ui deel R Garferd A 2o s aRaeHr @1 aHeay o
AT gRT {7 ST RET © | 91 W& 3 SFarT GuR SiA—gRH
Al BT GO, U WRI WIARENAT & WK,
IRV e BT AIHNGR, AT B Yag B gell$ ¥
e e, B eR, gedl & ol Ui, el <R
ST T BRI UR™ 6 T | A$] T 7 §IRT ST dbou
Jlaar &1 f[AIRIBROT fhar a7 WA HI 99 ASS Bl
FRIfATRY A TGN B FAIATH SATABTRAT DI TS BT
ST V&l & R o8 TS UG RIS el &l &1
MBI g & |

HRIF gRT 719 IUEA 3 75 9899 we fAaRid @l 7 |
Hfdd TRAT § GgUS HE BT IGT DR vg PoRId H Hol
s greTarel A Wl g | Bl 655 WS Ud 217 bRl
DI U&F H Uoi =g faff= Hrest &1 = T |

HI SedTe H gig B U IS ¥ A HH St & ford
IS WS & [IPHTH R BRI YT R 2 | IgUsl 48 &I GMM
X P YSITfe T IRIR® 4R ST, 3, 6 U4 12 A8 &I 3 TR
HHIM: 3.35, 17.53, 27.51 Ud 36.01 fHur. B4 uRRerfaal § qern
THHTT: 3.18, 14.42, 24.00 U4 28.30 forare vers uRRerfarat § e
o T | JTRTT ST AT 1.43 AT WS DI SUTE 7T
19.72 fHUT. UTe H1 TS |

MUQTT ¥ Ugel YA Q8 Bl [JhT PR IHDBT IdTel PR 3R
42 &t < d& o=l IR YU b FEESged Bl
RiercHgse fhar mar| SerdFEgss gaHid gg 7941 &l
U WR RIR® 9R 3 A8 gl TAT HH WMT daol1d U
(FCR) ®H 51.0 UfT T, ARING AR UR TR G317 | Bl
TG SR THE H gereid, aRcided germgiiel GIeiH qein
JIR—R &RO1 B aTell YIEH & 3faadl o1 A= e, STafch
ol G AT G 9N A SUATRT WE H STgeTie Ui
ToIT U WIS 3@l aF 71 S1fdres TS 18 | aii aret o
FRIAT & I W BIoTId |G SY=TR JMER H C:15.1,
C:18 T C:18:1n9t TH oFal @I, Tafs F¥ol Ty
IR IR § C:18:2n6¢, C:20:2 =T C:20:3n6 I 1Al
B AT 31 uTg TS |

FHEUT JATER gecidl H 13 TAT 26 U TAT STl dlels
(Amranthus sp) @1 fel™ ¥ ¥ 45 TAT 100 UG Al
el b7 favenfid o X9 g RETHE &) |3 &9 & T2 | 39
THR BT AT TR gDl Bl WSl H FIH TEUrar  GUTead]
q1s TS | 3196 AT H STel) drers Bl A | N @ g
&FAT HF B 773 | Hedl WIS gad &M Bl a1 SiTell dlels
BT AR AR & WU H SUANT fhdT I Ahar 2 |

AT qut g dTell el ¥ S ufasidr (Sulpirid @ 0.6
. / f6uT. aR U wie 9@ o9 § &1 R Ui 7.00 991
Ud T3 5.00 1) BT SIBT T UR b HIE & WA A1d & AeTol
@ AT TS IUEH 42.9 U Wl # ABAdd fawdrs
fear | o= ufgar, RaR{E ufgar 9o NPY S &7 real time
fazeryor goriar 8 f6 NPY SfiF a2 eiRai I=vrar & mRNA
expression WR UINfOT TG BT Y9Td &I BICT, BTAID BS
UISfoTes I1G aTell WSl # T TEUT & expression H fG
RIERIE

TS Bl Yo &HT ¥ gl & U Afdd geRIcTe & 2g
IRT FHANTH Tl §IRT ATAYRT Td UreAare! Wi # gaford
fafer @1 JorT # HHer: 32.58 TAT 26.92 YRR 3feH HAAI BT
ITET 83T | HFYCR AR g1 [4geivo) & ER R EYMG
diluter @1 o= % EYCG @11 EYTF diluter | ATYRT #e &
I o HH FHITAR (48 ©T) TR HRETOTAT STfSd UTS TS | ARET0
% SR EYCG diluter gRT YERTOLAT 1 Y 91 R&l, Sfafd
EYTF diluter §RT Yprogail &1 1f 31 iy <<t 715 | U




AT He H T8 TS wel # Af¥Ed ARy R 0, 24 9T 48 TS dd
AR X T A1 §IRT B3 THIE B TR TR SR HH:
56.5, 47.4 TAT 45.5 TR TAT G: THT H TEI A & AR TR
HHIT: 47.8, 26.2 T4 15.8 YfeTd THA=AT <X TS TS | GMM Fst
# A 99 gRT 9fd $9 H BIEET B AT, AED TS
REd g BB & 99, latency @ H gig TT T, BT A,
3fferep TTicreier TRl @l ufcrerddr, s path TiTeierdr Td
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STIRT B & |rer 30 Ufcrerd Uifereex Al | T &1 Jolel
Td g &HAT W GEUR TR TRAT| S Ul eIReR—UgHI],
A ARIATT—TTHAT qAT HI—AIfoRER—TRT & 50:30:20 B
U & AT arll # ¥ HA—AIAT—ULHA & 5T arel
g IH TS aTell ST 9918 T8 | Pile @1 TS 9™ ¥
TR & & Teild f Ta1q &A1 § 1.27 | 9.87 UlIerd ddb &I
gfg I T2 | Pile @ $AE T TG HH B W AT DI

linearity # &+ 9T 8 | ¥$ & HSP70 SiF & <fdadcss
Sl | gH, e, W H 99 Ufererd, At | 98 Hfererd qer
9=l A 96 UfRIA AT 9IS T | B qHI B ford Ay
TG §RT HPS70 ST9 @1 expression Ao # uRady @&
ol BTwY Fog=Teiier UTT AT TAT FecB UTE! T2IT 3Rl GMM
X P UGl & dRI & 1eTuil 9T WIToHT SReRERIA &l 7131 § Bl
A1l YA 1 UTAIT T | SR HEAT H I RIS 91RO,
3, 6 U9 12 AIE &I 3MY UR HHATM: 398, 30.73, 44.51 TAAT 73.60
fRUT. T GHT AHNT HAAI H HHLM: 3.57, 19.47, 28.60 T
35.03 TeH3IT. 9T 71T |

Yol A BIRTHT UG SIfdedh BIRIHT ATTHD RITATIRYT Tl
A U WSl B I Ud UM & fold T Bl g8 WSl H UK
oocytes ¥ T4 in vitro YT ATCYRT T grT 1 @ AT
FRT {3l T | I2a YUreT aTell oocytes (474) uRudad 5
R fdar T | Cleavage ©X 8.01 (MSOF) ¥ 13.64 Ufcrerd
(MCR 2aa) &l | TcUedrd @ UIevl H AReell dqeell & Yo
T febd T |

et Ud 9 101 & forl 1 &1 Icared 9e Bg Ailar Ud
HHRA WS & ST GIRE B AT TS B TS | B
TR TR AIBTA (TEGYDII IISTRTH), Al (T ISTeIT)
AT IRIB S dlell AHRA i (RArEa geer & harsr
STeTdTy) T A [a-Tegad alfie &+ ST HHET: 1.539,
2.340 Qg 1.950 THUT. UTAT T | AHATS, & I&T0T SURIATT &7
B R AR & G T Wi W W20 AP 3ol ST HAT: 2.29
TAT 1.65 TR, UTAT TT3AT | TG BT AT, eI Qd oTHTs g
31.32 HIZH, 15.98 Ul Ud 526 IHI Idball | AT 20.25
ATZHT, 0.55 URIRId Td 5.97 T IRId 3+ dlell Fhind Al H
T 7| B @l gRRfAET # uTell ST arelt FRT el @l
o # UeTT @1 ART Wl W U 9 H Arfd wu A qfe (1.27
fa%g 091 ppm) TAT SRAT @1 AT (12.90 fd™g 7.33 ppm)
31 TS TS | BTATDBI ST & THBIAUT AT TG T ST Dl
AT H 6 A UBR &1 URRSE Heer T8l urr 737 | 39 aRE
T B dG D ATH AT THDIIAT H DI Feg TSl AT AT |
it Titd & UhIT Ul H TET G SIRAT @ AT T T TS
T | BTefifeh <iIe T FIoT B AT # 1efeh S 3 3R <xgT 77 |

ST D UTS T3 | GHIT WSl A UT & H Ao g Al dgaii
DI AET HHAA: 21 TAT 79 YRR 9IS Mg | §HT &9 A T
IR B (H & Toi DT 20.29 UfTRId) UG HRA & ol Tl
T passage @ MaIHAT BN © | AT THR 1 BT A
H TN JEf el vl # Jifdd T Bl Adh H Arfd
R AT ifhd il B U d@l @ g # aed a5 &
TRy ST STE HH UTIT TTT | 3Tel WRI% A H 37 #
T B AT 4—5 YR 3ifde W& otfd1 Su=arRd &= # Fafa
&3 DI 3FUeT Uil BT gleg, TRT ITE AT ST AT D
U7 AT | 399 I8 ey fraterr wan 6 wel & forg ifde
T B AT HT B TN & IS 3—6 AE D GHI T X! Sl
FH & | T & BT TS / &R0 B9 o I Uil & fordy
Sifde @Ie & WU H B BT © | THA! H HelT eI WR <
T {360 UTH ST DI el AT 60 T Uil BT AT
g 9 9l & IR ¥ gfg 9 IeureT # g g8 |

TS HIAND ST A DI gl H =19 &I ufcral &
A A T S gl # (5TF IMRd) DSl & g9 J 89 aTel
o H I B IR TR =14 DI gfeqdl & 9q A IR all
(S dfea /3fzq) el & ufa fhareiieadr § 2—4 gfded d&
BUS & goT H AT UTS g | Bl G151 & A BT CTFARIES
P AT IR B R G & gord | HHI BT A1 0.19 Uferd
T TAT I8 ATHNID RS IcdG JaAd & a-IaR @] |
RET| HH a9 dTal &% Hfid a5l (4, uifeRex, i,
e, JFTRT & faffT fsrolt @) o wromgw omenRa uRead
SUER (5 wfaera WIS 30 St 9<hie W) 30 fAse d&
TN 0.5 Ufcrerd AT Aieflpi= ¥ 100 ST A=CHIe WX 30
e @& @McoRy) & HoRawd qT T 6
—UIfeReR—TeHHT  (50:30:20) TAT  HA—UIfeREI—3RIRT
(50:30:20) & fAffd @l # @1f/d  dimensional RerRar,
formability, shear T G+ BI &1 UTS TS | S TeiraTr &Il
BT U Uferd wIed Arel A1 2 Ufaerd g & doid 9 10
fFe 9% SUaR &R 9 gl § 31fde Jhal urs TS | Arfead
Ufthole §RT 3199 Hol a9T= T 50 I[AT AfH U AIRAT 74T,
BT 4T 3TaReAT H T IR 1 R WIS &1 far S
T |




T$i & 7 W (T Tied # uie ufierd 991 f2d TR & i
DI e R i) D1 ReRAT, Gl I H1 AIHT GAT Bl gl
I H QIR & 12T T, YIS G Gl Dlelegicd bl AT H HHI
<l TE | AN @ Aed @1 o d 991 fE @uee &
AHERI TS D] ATHT H 42.5 YR T B HHI 797D URATIS
TASOT gRT BT ST el © | A a9 BT 1Y BT i1 A &I a9 Bl
3R ATl 98 BT TS beaursl Wl A D JAIH HI9 T HH
AT UIS T | ATAYRT A F AT F1a gRT Ay fasoerat o
PIS TG TSI BT | HHAT BT 2T &1 AfIRgvera Foot i
AR AT B: UTRrd 9] B Qe g1 Raef uR drer
aRIocTall T A @1 U W UlS T | WS B gy ¥
ISR A & ST Bl db-ild [AbRIT b T Tl IR,
T[eATd ST ST e Haftid Icarg 97¢ T |

IR B Yas | Ufd 1000 VS UG gHY) fa R FHT a1f
3 edid g HHn 0.188 TAT 0.053 J&T | Wl & s H
e (28.2 Ufcrerd), AT (15.4 Tfcrerd) dm & (14.8
Tfererd) 3G & T A=Y PRI RE | FHY AT A Jedid
PR Yedrel AbRd—dl el § YA (0.016) T
HATTYRT (0.017), 3fdebrfer (0.134), Urears! (0.197), SIL.UA.GH.
(0.242), UTeaARE! WHRA-Y (0.369) TAT IR / DwurST H
B (0.667) TS TS | AHY AT ST Jed Jogax qd
Ui AHAT A AT (0.841) T g8 GSRI HAAT 4 (0.118)
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T STfddmTele) Bewl Ud 7a+ yafefd &rar 2 fo ufoxe dafa
B e H Ha< HaAfT H 4—12 7 A FEC <€ | ATTYRT U4
3faaTel= % FEC & heritability (h°) 3fidel= shHeT: 0.256 ToIT
0.299 AT UG ¥ Yd S7d=T UR TT 0.133 U4 0.025 &aT fUer
® 918 B JAaRAT W Q1| Tl A%l H RITHR 718 & IRM
HIAATS STATRT Fal Hald b e TR dafa & &=
e HfTeTe SU=RT & rao(e ARTS {1 FECs ARidwy
A P BT | = Al & gRil Pl ewar yeE Sl 2 fd
URME IRIRG YR & Y&l 9Y & = H ATAYRT el H
IRIR® IR H HHT —0.55 Ffaerd (MR Gdfd) & —1.44 yfoera
(T HaIfar) e AfqehTele et H gl 0.22 Uferd (T8 |afd) 9
2.49 fCITrd (3R aifdl) e & | faivaan B g srafsr § ua
ST @ AT dlell Al DI Ul AR ST B aRITI
qrell Hafd & A1fd w9 A FH FECs 38T | HH HHH0T AT
B YRS Tfror WY TR Hafe § gfeRigredr e 8 | ok 9 v
Hafd 4 MHC-DRA S &1 faiR, FellfTT v wuidror fobar
7 | rPlasmid T orientation colony PCR & T JMTHR 6T
3fieer™ RE faeeivor 3 fohT 1T | ATTYRT Rt bl 3R T7AT T
Hafd & MHC-DRB1 sf@ar &1 Uferfore faf=rar & forg
fargeryor fhar T e Uergs §ed & ¥ B1 domain & ford
FIAT 31t T fafderdr faweryor faar |

dh-Tdh] RATATARYT BRI & 3fid uera RNl § 9 &

D (0.105) TAT G HH (0.070) BRIC H UTS T8 | I9 & QIR
TR Yag UR {HY Y (UfT 9] / Ul av) wud 59.09 AT
66.45 THHI: WS G b3I H BT | T AN H SI=d 0T & Yl
T T ATl # 36.3 Ufcrerd, ICV/MLN # 20.0 Gfrerd dom
indired ELISA # 14.5 fcrerd uTg g | RBPT §RT 8.25 frerd
UIeAaTS] AT 70.0 URTETd Y& &f Wl & Tl § AT B
o TS UTg TS | 31l & AT I 9 B T S—pIas,
FASHIIAT, TeRIGdeR a7 UIfCTH oI a1 Bhsl a1 gad

AN

% 9 ¥ 9IS U T uregRar AeciisT /At

ITe | GUR &g AHad GRCDI0T AUTIT 1T | AfADTR &
JATA—UTH HAA! BT AT ARINS AR ST, 3, 6 UG 12 AIE DI
I UR HHTT: 3.46, 16.04, 21.18 Td 28.07 BT, Urm 17 | SfAT
U ©: HE! 99 gad ST Dbl Scdla 506.21 UM AT AT |
U&H & XaS § T USIIT Bl & Al & gIRT 50 Ufcrerd # &1 #e=
% UST BF 9 o 15 AA UGT U | Gl 280 HS| Bl AGHIA B
ford iAo faam wrar dorm 80.7 wfcrerd Wi # Al awr
T | FREd 9 IR aRe 2Ndd 1 §RT ol 226 ASi A HiEA
e fhar AT | 398 | 77 Wi 7 B O<r fhu qer 114 vt

feAfefedt, WwRamad, ARhibier  adl  TSHHN
THIRIA e —deldere, RIUTFaraRi, ¥RIHH T $HIYH
P fowg ufoRIEdar ursg 78 |

T S BT SISR 2 |

Tl BT SfcrRad g e & Uaei= # 90 faT &1 g W 1.5
. a1fSres ANIRS goT= YT G317 | SN 1 37 H finisher
3MER RIS R Uig A8 &I SH W 6.25 BT, 31fd ANIRS

HeRIEd # SURLA UTedTS! Wl & SIoxid Bl 7 SIadre
% fIog UlRIESar urs g | SHdd 0 &M & 3R W
ARGIRRERIY, forar 2mer qom SN ¥si § vd farf=ar
T foTaR 2Ny gl 3 UTT 137 | 591 3 BHihd dered &
g 31f¥e UfcRESAT 2 AT YIS aTelT G141 (11.6 UfRrd
CP) @I 50 wfaerd wWorel gfcqdl & s Raem™ wR e
IR U< gY | 2HIed deicd & [awg 7941 &l ("R

ST U1 BT | Y FE TREME UGl & Uidl U&2i (bl &
WA R TR T | FAHE! AT I DT Jig TAT IHTGDHAT IR,
ARG FHY I&E TRETE UGl § Afdd U8 715 | 3RS, H
Haffere ffadar urg 78 deaeard araar, S} g g 7 o TS |
fHaTHl BT TSIl SUTEH, Hod |attd W &1 Tl &1 |re
qAT I Y fohar vl & IR H -] SR & T |




TR TdH11d! AR] B IR T w0 (65.4 Ufererd) qem
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QUSSR URATS & < MR 9ga il & IR

& &R (7.08 W) AHETI AMT & =R UTS g | IR

TUel ¥ 800 MMl fHAMI &1 R Hd fhar 13|

AT B ATYED ATH 58.9 TR TR T ST AIGH & TR
afedr # 37.5 uforerd & A9RgA # 73.5 Ufaerd @1 | ot Gt 3

foaTel T I sfaRTel IR RIfIRIT, UfRieror, y=or o ddre
& AEH W U W JU §Y B I ddbeidl & Ui

3 TAIRCI BT GhHIT SFfHdH UTT AT TAT $7dh! Yfarered]
[ AfTD AGA (29.67) H X8+ & A1 AP TAHBAT 18.6
gfererd R8T | AT FRIE® SURIT & JI=¥id Bl 12475, 5770, 1100
TAT 1900 WSl H HAI: HEDHIN, ddd, HEUBI—GRUBI qAqT
YIGIRTR AT & Ul STehTehroT fobam 1 |

ST W g AT Bl S S P Bers, aifieRuT, en
TS, T U4 e BI g8, IATE @ finishing, SUSIHITE &
IUTE g1 31T R Y9 fau a7y |

WS IATGH Ud & TRIHUT DI [qHRIT ddb-iidi I THTRT
B & fordl <1 weRifat evs 18 | wverd # faf=t et
(29) ¥ T arel fohaml T faeaR Haml (1611) BT ¥ UTel=
Td Y= YgIadl & Fd9ad STHeRAT 9= &1 T8 | afad
Y A ey RfaR vd fham mftedt smafsg @ 8|
BRIPAT § ARG BT SHETT URYE BT AU a9, IS
e T ST Hell, AR AT feast qen we Scare o uiiefor
M AT A T | U= URIele / BieeR Bl Hd 1494
gfcrt &1 A, aREronEr, weaid) G, ISTh T FIeH!
afe # faaRa favar | feas & Hareli &1 Siarg IFFCO
faT HaR faffcs gRT Herferd gRHTY gIRT faam Ty dern ws
qTeTeh] Dl g H ofg W el ol Bq WA Bl mkishan.gov.in
UIee TR Usiiad T 1T |

aferrg, & faeerdedl, qdieRIA der ey Sl & 16
TTal &1 ¥4 T 7 {6 71.50 iR A% fawaRa ugfa grr
ITell ST & B | I @ 9 Wl @ ford S smary @ aawer
B 23.86 Uferd Nasi H & T UL | Adond BEAT Bl
TRETHR SBT3 I @[ STl & 2T 15—20 & BT 7
P 9IS I AS| & AT ARFIE H TR &g 9ol ST & | 39 2.5
A 3 |18 & MY W &9 1 & | garsl o1 gRRefcal # wef @
U THNE P11 15 W 18 Hel Ul TS | | 72 YRR
et g1 Fafid w0 A sfa: SRS gar &1 yAeT 5T o
RET & TAT ATH 40 U (AT B UM BT SIBTHRYT BHRaR
2 | fsardell STel & HATIera U aToTR T 94 QeI
5 Wt @1 fauoe yEasr feeferat gT el gar 21 T
T BT IRIT Bl ARTRS 37T & SR UR 3 TAT 6 TS Bl
IH B AHAI DT HH: I HUY 1200 H 1700 TAT HYY 2000
- 2400 T HHT T ST 2 |

SITRed fohar 7 | SnfearsdY foait &1 U™ fhd T &t #
A T gPH]I BT fAaR0T (20), fqFHAARG a1 g (4000),
ey IR (6), wrrffe Uy fafbedr (400), <=/ @i=ist
fArstor / el QMER afeedT (212) TAT SFT ART IR 2g diol
T TE P IR0 Y © |

7 ¥ ¥ uRATST & ST ATTYRT WS 1 BT Sdhlg 4
AT BT AT ANIRD IR T4, 3, 6 TAT 12 HIE DI 3G W
HHTT: 3.09, 17.18, 25.79 TG 32.70 fhUT. YMIT T | AT & §RT
Y TS & 1 HAAI H weaning Jd TRING gfg TR g
B W HIUUH weaning TR WA I3 TN 6 AIE &1 SH
TR Yol &0 I (6 A8 & IoTd) & MR TR AT T HAT
I a4 | yers | 17 Tifdl & 36 Xasi #3011 Wl &l fafzd
o T | i RIS WR &, 3, 6 AT 9 HIE Bl (Y W
¥ 3.33, 13.73, 19.81 Td 23.33 fhUT. UTAT 7T | Yh AL
&g, dIBTR W UTell Off I8 ARATS! W$i # Si|d 3 &l
SUTG XD I, IRD Aal, ID Al qAT HHA! DT YA
g AT IR HHI: 691.86, 767.22, 1481.23, 546.18 TT
679.92 UTH UTAT AT | SRId g o1 <4, favq o, arel o,
HSYCIeH, T @ odTg T UG HHer: 39.28, 38.73 TfIeId, 18.99
gfierd, 55.76 UfTeId, 45.59 AT, T2T 0.49 UfT AT UTT 1377 |

TS & FRT SdhTs H ¥RE qor ¥ e (547.3 U4 5465 UTH)
B ol H 9T =g A HaR H 3feH a1 Jad B BT Sedra
(700.4 TTH) UTAT AT | T & AT (331.1 ATSSHTH) AT HSYLIeH
(35.2 UfTerd) @& MR WR STeTarel] ia &I Wel H B Bl Jordedr
3 I UTS TS | 7RI ST Shlg d Ueld H fof 98 3=
OTT aTel ART 7 e fordl M fhsar=i & Yag # amaifdran
QUR &g fAaRa fbd T | gera d faoRor gor udevr g el
1014 3MBR TSCIBIV, 1134 SMER AT AT 181 fHea
TEUNEG Fsor IR fhar /&1 | e $ gfg R W RTD
RIS & UM BT ALTAT PRI o aR UIRIET0T AT fbl
T | Fo 32 TRed RIfR smafora 5 | W=t 7 wefa,
YRR G Trad & T SIaTaor fhar a1 | & ufdreror o #
T < e # Smaford o 1 |

ARATS! Wl BT I Yo &7 1 4 (a1 737 TAT ARATS! 5$
&1 physical characterization U 3319 HRATET HR+T &g I
Rl (SR, SR T 91gwR) # &3 &1 Ugdr &I T | 3T
T fafr= &=l oF 298 Wl & <! &1 | favar 127 |




ANfABTTR B RIRIET TH PHTS H ST, 3, 6 TAT 12 AIE DI SH
TR AT INIRG IO HA: 3.07, 12.13, 19.77 TAT 33.36
oo, urar T | 90 f&=, 150 o=, el gremafe # g e
TN Ta # I g TG HHL: 76.70, 106.12, 121.46
fauT. =T 196.16 T ITIT 71T |

IE IR AT S S} & uwErd Al &1 s\ Pl AT af
Frdewy I gAIfad Bl 2 | I Fsi H SR gfoRifed
gfafshar &7 eliciting UHTa 2T | 31edaT g9l @ b titre WTad
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FH BN | TR AR (ST 9 HH TRT Yad) MMER H
cyteamine hydrochloride fia™ R M99 ISAo efR—efR HH
BT 8 | SUSHTAT & # O 718 @ A9 BT I B T
ReelTs W BTl BT w307 Ufel HHAT AT WIS 3T |

TSI I ¥l (31) T S (18) BT f[a@fVST - aret frarogeii &1
Uhel Haed gUd [BAT T T S9d] SId—RERd w0 ¥
AT BT T | NCBI ST9 4 @1 24, 165 rRNA s[@aTg
(KP114227 - KP114250) sl 8| VTCC ¥osR NIANP

P B ol YR H SIBTHROT & URT YHTg H 9gd fagerd
REdl 2| SIPIdRY & I fead R |/ aggell Ao
SIGRETHD titre UTAT AT | FRETHD UY3AT DT ITHNT SIBTDHROT
@ 14 &1 U= 55.56 Ufcrerd, 21 fa=1 gward 95.67 Ufrerd qeim
28 f&=1 uwdT 99.32 Ul 8T | Coefficient &1 F0MHD (—0.
082) BT <9I & & S # U Ua a7 @1 gfg 891 =R PI
value # 0.082 &g &I HHI Bl © | Pl value Td g #
FOMHAS FEL BT DIy HROT 8] &, SHY T8 ST © fob V4T
maternal 9Td & faerdr 811 A g1 | SIdBIdhROT & 14, 21 9 28
&1 @ 918 coefficient &1 &S UTAT ST SIHTHRT BT Pl
value FIRI B EFTHS YT QR & | SIBTHRT & 14, 21 G
28 a1 & 91 gvTa H SIHTHRT & 99 TAqT 7 & Arid a7 fofiT
T 3Tl YA IrAT AT | WIISTR Ud b SIhTdroT gIRT
S~ gferfera ufafesar &1 MHC haplotypes & vl W
I Bg WS W DRB1 M &1 amplified &1 W 35 UHR
T g4 | BTlifh ¥ H SIHICE® & ol 29 SSCP UdR 3
gfererd | SITeT U T | W€ & ¥a$ H DRBI & ford gAMar 9
STAHTAT AT 17.24 TAT 82.76 TR X8 | H€ & DQA2 &1
amplified (242 bp) f&ar 7T qT Wi & Ya$ SSCP gRT 29
SIICIST & YHR i T |

gRafia W& el &1 d goi 19.25 UTH T AT 3HD! &l
TV 460.1 TAIT. SF, T I Aahel! & | SF,®I Haw g% 2.75 9
424 3. ufy fa7 @& 81l 21 Canister &1 9919 I 700
UM & TAT I WS DI U1 R AT T ST FHell & | IR
Hel (34.5 fhT. TRIR® 9R) BT Mde WYRIH WR @ R A=
DI IS &R 16.78 UTH YT fhUT Y = BT AT & AT 1219
T vfer fa 381 | B9 SIS WR in vitro 1eTae <@IfaT & f
IR & T H A Ao $l ufeqal § o T oo doear
TS, UTeAT AT 3rferdpa AT AT =1 # 811 & | 9l AT
T # 30 ufcerd & AN R B @1 SIS BF arl
TAT| IO U JMEIRA W MER & W1 cyteamine

STeT # 13 Hael ST fad 3 |

U&rs # oy AT BT dadl TRAE Al UR YTl & A1l =14
qE B T Rges w1 B YT A UIvd dedl bl BHI, HH
SNIRS qST4, UST @14 AT A1a | a1 STHT YTIT 1T | I
AT W ST g lET Bl AT G AHET B HIAR HESE 1.27 |
1.59 TF2IT 1.18 ¥ 1.91 UIITH Y& | 3301 TRE el U (5.90—8.78
UM /S1Te), UedfAT (1.91—2.81 UTH /SIVa) Tl Taligford (3.
53—5.00 UTH. / S1Ye) ) HIAT ATHI T B AR urg TS | )
T & URll & G H IRAT TAGT B AAT HH IS T qAqT
TAD HH H B 25 AT /S0 & R A HH (10.14—21.05 .
7. / S1TA) Y& JMER H WS B TS HH ST & |

HAIAYRT WS H T9IERAT H AP AT & RT YY1 TG BT
FIEH, T, T, WORCRA AT STLITSATA TR DI A1fd U1
TET a1 | WHAfeTd aITa aTell WSt # HTfd ®U  MER A=liie,
AREN R AT TATSTHT Tefebiot # Bl U T+t Sr=fgvr, avi+ <%
T T[&T 9 H glg <@l T8 | i a91d BT endocrine
profile, #& # 3T @1 UL, AGHT Yo BIF BT AHIY TAT
DTl & AHY UR A1fh Y9Td T8l U1 AT | AT g3t B
oI H FHAICIT TITa aTel Ul H 31 3108 ScduiA &, 3108
IcATeA Tl IS @ yfafkar e urft g ETefes
A FE (61.36 UfTerd) @1 o1 H T=I1d aTel HHE 4 (43.48
Uierd) &H o1 &I UIi F=ferd (i 9 uieford) a=ra ar
HAIYRT WSl H YOI BI AT IR BITDHRS J1a ST 6 |

MTNR1A S @1 coding Si@ell # Megered & AET &r
epigenetic 31eFd <eItar 8 f& Sl Wl (RR @ rr) #
AT amplified ST 606 /607 T2 611,612, Sil fdb
HHLT: C606T TAT G612A SNPs T W & & HAfed o T T+
10 CpG motif &1 RIS erer gar |

g Sfelary U A IORAM H fFAiGH Prercd

hydrochloride Raci™ R fAg9 IRITH TR UHTT BT 1T+
T 8, f6 S IR 9t MER H 04 AT 05 wfera
cyteamine hydrochloride e & 99 Sw # <1l

CTEPIERIS A Yol & Haee & ol Iugad 3rafes wHaer:
S @ 3fd § Hed YR, A€ T ey W wed A/ AT
DI IS | BHE UG USH B NGSl H A U¥E AR b AR



I Pf Uh IR B AARIG Sar U F ol &
HBedgad [T fhar 77 | AREME &3 § AR B HAhHT
BT H SIS W SfaCaR H TAT UEH H IR ¥ S H Uiy
TS | Sl & T B IR W HS U= B, HIgR B HARATS]
TAT ATCH W1 B YS! § del 13.10—20.23 UL U3 BT 37cT:
ARG SaT fUATg TS | ATd Y BiVBI3I BT JaAbid W
SIMaT & fob Aepfad aorm vfafae fawrg <= arell 9sf # arfereaq
(65.47 wfarerd) hyperchromic-macrocytic Uffar gam 2|
R dorcd # SRUNEING W eugd <uar & &
abomasal mucosa # L, &I H&IT 3N ¥ d¢1 Y6 8IPBR
ST H Sed WX (60 UfT TAHSH) TR Bl & Jaedd 31 &
A2l § BH 81 oW Tcl @ | Abomasa H @%b daT L, & "
U BT fargeTyor U 17 fdh 3rdear H L, & 31guTd # S rid
gig B ©, ST 1l I e I8 | 3G & MR TR fageiyor
Tunar 8, f& L, &1 iifieaw orua grie # (6.68 Ufcrera)
TATAT X H (3.65 Uferd) T g geTd AR § (243
TfereTe) <IAaH & |

Bl WS Td B+ AT WA, AIHTR H ATRID IS
3T i TRId HU H 15464035 TANI, 2015 H 35.930.22
T, 2014 ¥ &1 <A B, fb B ] & Vg & ford a=ra e,
HE AT o AT 31 TG BT FHI HEE”: R A,
TR TAT YA A AFeaR BIll & | AIgaR Tl & 3vs] o
AT AT 128.6 (HRART) I 3392.9 (TS AUS UlT U & |
ATSTHT BICRIe & ARG Wk 3idd a1efd 9 9 7.97
(araeaR) ¥ 55.51 m mol/L (7<) YT | Spearman's correlation
IR ARAS FRTT H JTUST o1 T ol S 3adl Gadhid |
dd wU W GAIHASG FdY (= 0.465) URT TAT| ARG
BICATA TR TAT SHY ATadl b H ARE WY A GAHD
Hdg (¥ = 0.167) UTAT 7T, ETAifh ARG FRTRRT # *wsl &1
T TAT HIfcAld WR H DI URWRS el 1 @l 1T |
A AT W HH SR ATadT Yadbidh (T1d Jad) 8 & drac[a
T H FICATA BT NP TR UST I B BRI A &1 Fahel
2| IR S 7T GAdid def L, & rurd H Afasy o
TS Fae (1 = -0.795) UTIT 31, BTl L, & 3gurd vd
P B WR § DI AIH FaeT (12 = 0.436) &1 <47 717 |

Al U101, Sig /AT UXIeTor eI 165 rRNAPCR S
b Ty & MR W WEMT & HHAT A CHISAThIDhY,
RSN TAT TTRIBIGH TSI & ggard ol T3 | IRE
ACAHE W H JUF (B T B: JeRil § THFCHaRy,
ANTIRTAT, TYSHIART TAT ATGLPIDIDHE YS! Tgar TS |
TIeTg A=A URIT TSl I IR IR § WRhigdldhiahd,
RYSTelT T2 dTerd UoTTicrll gg=ari 715 | VTCC @R # e
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18 SIATYRI & TSI DI FAIPIU BRI 2g ol fBhd T
a2 & TRV B+ & Rl 158 AP $ wW@id VICC
fEAR 1 o1 T |

W BhE TE US| NI By SuAr ggwsid 2],
S AT B AR e Blha D AT GIbRoT PR &G
T | Wl B Bhe Raam 3g O R # 'g D.
flagrans @1 FHIEIT Sl & Q1 UR gd A1AT § Ied1a b
RIR2IN

qel H I Jgax R g Id=eiel (1991—2004) 37edd=
DR TR Y8 UTIT AT D1 Y BT Bl 37T I &I dlell fel
g H 53.48 URTRRT 9T FaSid J] &% A &Il © | STafds Aol
g H ¥ 66.27 UfRIa 77 0-7 a5 1 99 & AAAI H Bl © |
TaSId Jgax Pl WS 3eFI_ qUal © &b I8 post-
hebdomadal @< (2.01 Ufcrerd) &1 e H hebdomadal
afaverl (395 ufrerd) # @ 2 AT Afdw BRft g
Hebdomadal &7 faff= sreReriall # W9y ¥cg TR 3ff~T4 g
# 1.09 Ufererd #ea sraver # 1.47 ufererd urg 7S | <9, Ao,
G TgYST AT IgUSl AHR WSl H T afeh Ao g &%
LT 4.78, 3.99, 18.71 AT 6.84 U &I | Wl H S B Wb
Raerrg i aR7 & helvawy Tdoid Joger ¥ Aeid gfg
(FHRT WS # T 2 AT | AFSTY el # 4 I[A1) Y E |
596 AW WRYR S B /b RIels B W Y§ 98991 AS
(RIS qAT BeaTaTsT) H TIoId JYax H ArRiE HH uRl T8
S o Rl | Plg W GUIT F8) ol A7 | 99 =
UG BT Y& 9890 el H Aol Jogax R Plg W J41d
TEI BT | <2 el H A1ell gl (7.0 UfTerd), IgUs HahiRd Wi
H wegd gig (275 UfaR) Tl HhRd Al H N (66.7
gfererd) i uril T8 | TS Joga” H 994 Jfd ARTEH (32.16
gfaerd) SI.UE.Ud. | FRId MRl o1, qeaeand J@1 &0
(24.64 Ufcrera), Taa1 a7 (17.21 9TAed) ToAT JATER T Adel
(9.92 gfcrerd) dIRAT &1 Y81 | Hebdomadal 3/@vel & SR
3y SMeRa fageryor gerar 8 & 0—1, 2—3 Jom 4—7 fa7 &
TEAT H BT YT I8 (33.33 Ufarera), AT/ e
(27.11 gfcrera) AT Y=AT IET (25.35 UfIR) Hg & UHE BRI
2 | FISIT JTARAT B SR exposure-inanition syndrome,
EIS (debility, exposure and inanition) &T 0—1, 2—3, 4—7 TAT
8—28 &1 &1 IH UR HHI: 47.22, 30.40, 34.77 TAT 29.87 UfIerd
@ AT AHY TSI 35.16 HfTerd ReT |

JEEYS WSl H TaSId Fgax H SiL.UH.UH. I Haerd J1iRal &t
ANTETE AT (34.82 URILId) ANTET &7 | EIS &7 ¥ 3menika



ARTETT 0—1, 2—3, 4—7 TAT 8—28 T B IH UR HHL: 40.45,
2993, 3450 TT 22.75 UfIRIA & T Hd IR BT 30.37
ORI R8T | IgUST Wl # Taold JoJax 9 & F AT (29.50
UICIICT) TR BRI RET | 3BUST WSl &I T H 9gusl wei 4§
0—3 3T @1 39 # Al # ARG AN (FH ST Ioi) BT
ANTET 37e Ul T | el Aaoiid Fegax d EIS &1 ArTar
iy W 8IS Wi H (40.82 UfIRIK) SIS Wi DI AU
(30.37 Hftrer) 3iferes J8T| Taod g & o IRl T
FfFTd FHRAT & aIdT HH R FAAT b foliT &7 DS 941G
TET U7 AT | W S T ATersi I UST gU A9l H S UL,
W T FHRET &1 9 H AN (6 99 9 i 35 BT Al |
I HAAT H 27.27 TR | 2 99 9 HF SH DI AT A IA
AT H 38.24 UfeTd) BT | QT 99 BH SH &I Wl A A~ FHA]
H B dTell TISId JGax § g ol TRINS SN/ BHH
ST gord BT A1 Arid AN (ST 10 UfTerd) R8T | |/
TS geger # EIS &7 wdifde IRTar (40.81 Hfora) gar
A1GT (<2 99) & I~ w91 H R8T ST o 2—4 a9 37 @ WSl b
AT | 37.87 URIRIA TAT 4—6 TY IH Bl Wi & HAAI H 25.28
I b HH B3NT | T g Wl (>6 Y) I Ica= 1
g (29.87 UMIIG) B8 | ot Ao FG&ax Y& & Bl dTell
qcG DI ANTET S HFA] 7 fTTbT S ao AIQT & qor Bl
1,/10 9T | SATET o7 (17.02 GRIRId) &I o1 H§ 39 7941 4
SITGT (26.09 Uferd) 38T fS9®T W71 9o #1&T & dol &l
1,/10 9RT ¥ &4 o1 | EIS ¥ 811 dTell FaoiTa Jogax 3 AIal &
oI A 1 /10 91T ¥ 31ferd ST+ g7 arel #8+1 (28.72 Hforerd)
B T H AIGT B IS Db SAd 9N A HH S qof darel HHA!
 (36.65 ufcrerd) a1fera <& |

At =t arg—2fd Edie (WCI) 2ifar 2 f6 S804,
HfIHTTR BI STerarg H 2003 A == o a1 (WCI >450.1
kcal/m®/h) &1 T H H1eid gfg 88 | < Taold Jeg &% el
IR adidh & AL gD TRel Aael Ul 1T qAT T
]EATH (033 #FAT/faF) WCI <350.0 keal/m’h @ M,
AT 0.35 HAAT /&1 WCI 350.1 9 450.0 kcal/m’/h & wrer
T fferehad 0.48 AT/ faF WCI >450.1 keal/m?/h & wrer
g T | §G B BRI BT fALATT X TR ot EIS & forg
IRer f[ARAT &1 ag—2iid gadbie & AT gdd ARl
e U1 AT | ol Aaoird 9 H EIS &1 IRTETT 34.31 Wi
(WCI <350.0 kcal/m’h) ¥ 4373 wfaerd (WCI >450.1
kcal/m’/h) R&T| a1 65 ol A9l d AEIFRTN & T4
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Cryptosporidium cysts @ o Sifg T qen IR #4941 #
Cryptosporidium &1 FhH0T |ifda faar T | Faoid #H941
P Rl & T § 716 URRIG @ gHTHAGAT Eimeria
oocysts & forI UTg 778 |

96 MAP HaeHi T dRel 9 3T J1eg9 W 99131 T | MAP
T BT Ud Brerer Hsror GUR A T den |9 gy
3P <sdl favafderea &1 MDM (AHMRITEE SIfSd Hshithol
PIRIBTY) TAT HSCH 3 in vitro FHAT B AT 7T | A e,
Hel URIeT0T, Aol PCR @21 ELISA URIEToT gIRT 31TE. d1.87R.3TTS,,
gooTdTIR P 67 IhRAT § F N9 H e-THHhdT UTs TS |

QU ST TR 1 @ A1 S feran H1 & &T 50 Ufcrerd
R81oT I gATS AT T[OTA dTel Wl IeTE b ol Iugerd
U7 7 | HhRd BICT & (9] 3R SR, oraat uaer qen
STRIRIUS H IU~) DI T3 & AT (10:90, 20:80 T 70:30) fAf3r
fpar a1 < ufderd 9 ¥ g7 §Y PUS BION WG oY
JdaE b foY U URI T | SH—%s Bl 20:80 Td 30:70
U & THIOT ¥ UTG GRT AL AT/ JARAT & 9T
IREM T Side & oIy SUgad U T | 8T A Eel gar
1 A favelvd IR &7 & A H software gRT fHI S
qrell qIfed AMERYd, TAdH JoIT gare fshareii &I i v
o 1T qT SUSE Ughd $ gedewiiy ufawdl @l A=
Uiy faRelyor YARTRIATS T WSl AT | ATHI0T AfgeArai
PIerd e 2 9 718 & IR URIEToT SRisH mAford fBd
T | URPTRIET BT e ¥ 8 TG I 31T, 9G], TIaRT W)
e & g, Raa, R & fod IRT @ =crg, AR d $HaR,
Boc AU, [ASKT dof AT dIs e g9 B R o
gfereror fam 1 |

Y B IR TS T SR - WX DI 21 URND131 H qof 48
SIS Y1 by 1Y | fAf=1 AR vd S Miedl § | 16
SITHIE TS TAT 62 ARIT UK U Y | 390 3ffcRad 5
Th / qelfe / HaTel, 8 §eb Iex ol 20 DI el Td
Trhele W TR fhy 19 | 9 STTel (AdedaR qer fagien
fhed) & o Bl gy UTK bl T T2T 12 S sf@ery
S 9% BT UK Bl TS | WA B A1 dsel o A
M R I=Id IR BT UiIeTor ured fHar | W grer e
IR & o Haed R Gl 22 YRV HRIGH AT
a1 T |
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HEeE ai==

IR B A URYE (MH.AY) BT D= A4S Td HT
ST AT JEATIT W UR AL d YAR Tfafaferds §
AT YT R 8 | SHDT RATUAT aY 1962 H RTORA B
HAIAYRT H BT TS | IIHH H I8 URER ISR & A1 A ST
ST & | I8 YRR 1591.20 B &3 H hell §AT © | &1 SATER
Tt & e v fafir= Steraryg &t & forg gae 9 e
AL Bes I © | [BHrES e (Foop) H TSAT & AT &5
H ay 1963 H I AT &3 JFAIH Dewr (IMELAD) BT
RITOAT BI T | AAerg, # FarR & ST &3 § a9
1965 H Tf&TolT &3 STTHYT Bt (S&T.3..) DI RATIAT DI TS |
ORAT & b &3 DR H A% & IRAR B RTOAT 9
1976 H @I TS |

99 & SR BT FAT § AANDBRT T 919 B O — AR
AR e feae ') &1 i Uy Wed yAnTener qn
IA—URIEVT el BT IR, FTferd Hs Nas galrg v G,
Y qIoTR, gedi & fordl T ScTal IR R Ul 6 T3 | el
B 7 ERT 1 dodd Jraemali o1 faar fear | dwems
P d9 ATSC BT NI BT AT TAT 78 SHRIRAT (I w9
J 3t @ o & 2, O oM I Ud RS
RSN BT SIFIHYT B IET & | LT F RIS ARenstl &
IR ARHIRAT 7 AfFTT ©T F THT R GRRIE H 99
3R Ud e Tfafafir # wfy fewars |

TR TG 39P SUDB~% dSD TG BT IATHR TS SATEH
# gfg Bg 718 Tl @& eN o= 1 2| I T aIfe
IR B &M H Gd g URT I8 A e 98 B
TR < TgUST W DI 715 YoM (RIS, ATAYRT qAT Yrears|
@ TA370T ) BT fapr fhan | ggust wel &l 31f¥ie SToen &
Joid B ToRId & Tfdl F UIeAarel 948 53 $I TS | ATgUS
S P ol 3 73 [AHRAT 98991 T & A B U lRid &7+ 3q
TS P SHISAT WU B g AT fHAMI & §R IR 77! &
BT e BT ST ET & | <% B A= STerary aRRerfot #
fafr=1 goTrferdl & Scare deron § fddrd BRe gq deiiid
goiH, Raarg—Uerrs e yeem egarent faeiid, denfaa o)
S TS | W gRT fAsfid e "eayet aadiel § WS ud
AEHHBT Bg HaDIA H ol & o1 =AM <2 W, 4l d
YT RIFRY, 3¢ & 91 o1 fawfiaor, 3ifde A Sare 2
ITe H ghg 2 Y UKl 89 A9l @ Racs—fuers, w1 &

B g AT, A U bRl & ford &3 ARy et sy,
A& =RT IUTET B TRIIE WY, NS WR Thildh,
ST ¥ Ud I Uerdl & ford dHRY 3ffbeT gaTr ugid,
RIS Bl W1 & XT$! 2 AT RN BT Jde HRIHH, Wl H
fRHIPRIT Yde &g Sgavd YUl Jaf-d IUdR Ugfd, WIfT:
<=ft o7 vd g9 e § IR Aisdard vd fedrss et
SRTRT—ART WA S A AT 2ifel, $ vd Al ard dg 8q
IR 1, QT S A Ied qurEdl arel drel i), 1R
TRET 2o aTell S | B M S<re, 3MuTfde deheie
faf¥re aret vd & 1 fRfted &R, G s g @ 9anT
ERT Y& YLHIAT gFT [AdBRIT BT, Horl USSR gRT Hid BT
PRI, dIoT 32T WoR o A A # T D AT 9,
A AT I Y ¥ oI Fafd ST IR H_AT T E & |

fereer

A aN

Tg IAUEH, WReY g SYAIRTAT R Hevd aar Ui

STTHET, SATTRIAT T UfRITOT TAT Taheilas] IR |

SEGRU

0 9S SEd & A1 UBgall IR el Ud UriIRTe Saer
PRAT |

O #i9 qAT dg ddb-idl &1 fdebr, srerde Ud JHmoiaRor
PYAT |

0 9s SdIEH Ud SUATATAT U ufdreror <47 |

0 A IAEA I IId ddb-iIdl Bl i, ITHIvT SABRI
Ud fahTa Bribdial bY IR BT |

O ¥S SdEA U4 SIS db-lh | THRd iRHe Ud iR
ATV STl BT |

ol (Bud rEl #)

faazor ad Ein|
2013—14 2014—15 2013—14 2014—15
IR ITSTT 3247.93 2965.55 3117.42 2927.89
BINE 470.00 557.82 46145 556.64
Excl 3717.93  3523.37 3578.87  3484.53
TSI oI

Tggsil, AN, 9, qY, §fY B S@re ({5 Ud ddhe) & w3,
qRel Harsii, uRRerer qorm o= wfAfAfeRt & AemH | Ho
157.54 ARG wYAT BT ST MR fepam T |




179.14
200, 161.00

141.57

157.54
124.37
88.67 100.64

1501 446.53

100

Rs. in lakhs

50

07_08 08_09 09_10 10_11 11_12 12_13 13_14 14_15
DA HA4. d affe Ieg 3rof

HT94q ifad (31.03.2015 1)

TR UG SHD 83T Bal § A=, Th-1Td], Hemafdh vd
B3 HERIDH HHAR! W FalSd Wigd, 4R 8¢ Ud Rad Ual &l
BIEHIRIEIDIR

Bl Wea W g Raa Rea gfoea
IRERIED 1 1 = =
dsfe 87 49 38 43.68
GEEiGa 140 100 40 28,57
gemafT® 83 46 37 4458
Il AERID 151 48 103 68.21
E| 462 244 218 47.19

By S ydue go1g (UH.vH.g)

UHTHY, R I Pl seI-c YA Suael IR 2 o
SHPT IERWME BT © | WA H {e 54 TA.TH. 3ATHA, 120
JATRFET RRed, 100 T IRRYA TUd A58 U ATShIAde
|AR 2008 HEHRT & AR 3ifdsi & fazeyor 2 va. Ui,
TH—13 Ud TH.UTY. WedaR ¥ SUaTe] orIdl 2 | I8 Shls
AT S ¥ G &1 99 ASC R FHERI G 379 FA131 Bl
TATS BRA B |

TSl b IARIETT Gl YD 24219
EESEY 11147

TF—uf3hTd 12945

NIERSLCH 127

Y 14—15 B IR HY I T YHTeH 17 G

qY 14—15 B SR AT I YT 2T UfNpTd 66
TSt e I STl WiS! SIered 84

N YUIR W Acdd uRATS= (NWPSI)

Aead gRArsHT (NWPSI) <2 aTaraRer & 3r=vid SRIT=ig el
DI Tl BT HeAIH U4 GEIR G URS DI T8 | A9 Td
Scred Bq A= el # = gRT guR fHar S e g |
RIS FHaTd TP &N.%.31H., AR, Ion= #
Rerd g | a9 # <o & fafa= v 3 f=foiRed & @ (@R
BT Ud QT Y& SMERd) BRiRd ® |
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A qAS @ " SgaW
Bt ImenRa wEaft hrgar

TR (@A%.319.) fHER HRATS! Tl S
UMM ARG, AIgH FAFHRAT [ERSECHIK
R, A SECl (SN
THALELY,, TR RSN A

ga= ImemRa aEAdfl SHrsar

AT AT, hgUFhH T ¥ EiIN3)
TR (@9%.319.) fHER TRT TeTar &

Areiiy 3frs uRatsHEr (MSSP)

HTeiY W gRarsHT (MSSP) &1 1 31U, 2009 &I YR
LA BT VST B SNIg BT AT Ud FATRT SHH UoT=+ Tt
# A1 B | fHam & IS Al & fAdRer & srerar Sl @
1 dfe el # @RT S=1d Silaged & @Rd U B a4

SHIAT H G THIETT SURAT 13T |

I TS B T SR
Ly, BIET AR LIS
$ATIHIAY, dE Heq1 a4
AYTAZAYTE, T8 T |
IRUIGALLE. B SRS [ERSECNID)
U SAIMR AT, AR HTAYRT fe—sgaea

IARTYG.SN. B qIffed G THT IR a1 ST

a aifife o a9 @R fEr
2011—12 98.03 Siva
2012—13 94.50 I8 3BT
2013—14 99.00 I
2014—15* 99.20 S

* i

RGIAE Gad
IERERIY Hged THIX

12-13 13-14 14-15
HPRIA 15 38 36 37
Thie] Td e SIS 50 92 90 100
2 0 0 0

difgs FwafT 5 12 100 100
T BT fadmrT 4 49 100 100
RS AGNE] 6 27 39 28
AT © 64 34 32
TR 8 74 63 100
HRI U4S 5 0 0 0
Bl 100 63 65 72

S
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Sify I T / g LRI EAC: ]
12-13 13-14 14-15

TS i, TR ATTYRT 66 50 59
P N3, JrCAIN 2 24 s

ERES] 00 26 5

H&. gREN, flprr HIRT 82 167 98
ARATS! 48 32 105

ATl 75 15 48
gefa @, oA Rrdfes 90 132 116
T3 bw, AR qRa AR 69 197 192
Hd A 502 693 655
e P H SN, MABTTR RRIE 89 158 217

W Heell affws (3rde 2014 — wTd 2015)

18 RIEIE] auf anf ated &1 itwa g amear (afrer) sitaa
(Rft 21 (ffi) (fra=) BT AT ) e qrefiepeor
(. /&) (5. /) qTa: TS (Ff)
it daH 7.30 9ol 230 go
e 37.68 20.61 5.5 1.0 3.5 9.43 57.53 40.27 8.2
T3 39.97 25.12 17.0 2.0 5.5 9.93 58.71 42.77 9.4
ST 42.18 23.06 10.0 1.0 6.7 9.65 58.60 44.40 12.3
\_{F‘H—Sf 36.85 26.99 201.8 10.0 5.4 5.83 78.68 64.48 7.7
SRS 32.77 24.32 273.6 9.0 3.4 5.72 84.03 75.26 4.9
Ryawx 32.87 23.55 60.3 6.0 3.1 7.25 84.87 76.33 4.5
IECR 34.62 20.31 8.5 2.0 2.2 8.02 76.87 61.23 52
BEEEN 30.42 13.83 0.0 0.0 1.4 8.20 75.93 63.10 3.7
feamR 23.47 7.82 0.0 0.0 1.7 7.18 77.84 57.55 2.7
NEG 21.71 7.65 10.0 2.0 2.5 6.20 84.26 61.90 2.2
ERER] 28.47 12.60 0.0 0.0 3.3 8.72 75.11 58.68 4.8
| 30.36 16.68 61.6 3.0 4.8 7.64 75.03 B 5 5.8
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HTHHH 1 : TGl §3 TGISAT gRT W W 3cUTe | gfeg Ta T GRT AR YA

EISIT oI & U A H'$ SATHAT H gig

JMRAL. T, TA.UAN. U, TGS, Favd!, SIL3TR. T (30.9.14
TqH), I8 UHT (1.10.14 J), FAT HAR, M. Bt (9.10.14 TH),
1@, Tl (31.12.14 TF) Td TA.US. TETRY (1.1.15 9)

3ffere A IeqTe T & folg e gl W Sil Hfe arar fferd
T I B > e & fog 7e+ srgee™ fdar o @1 2
3T AIGT ITE AT H BH WS UTADR AT AHIAT 3T B
A1 I =G &3 R IS dlel Ui Y91 Bl 9T HH B 4
HEEIR 2 | FAT H fABRid &1 ST dTel 989 58 3T Gedidd
SH® el IATEA & (oY [HaT ST IBT & TAT AGYSh &3 B
gy wrH gRRefal § GMM x P SiFIegy & 9g™ Td
TP ATTARIE WR BT ReR B & forg v {5 S <@ 2 |

3

GMM x P &1 IRIR® ¥R ST, 3, 6, T4 12 HEIAT U HAI: 3.35,
17.03, 27.51 U4 36.01 fhur. W7 | Siafdh vea uRRkerfaal § o,
3,6 U9 12 HEM WX IRIRG HR HHIT: 3.18, 14.42, 24.00 Ud
28.20 BT, o1 | a1fffes @R 3iId & SaTed (GFY) GMM x
P # 1125 P x GMM ¥ 0864 T4 GMM # 0.746 f&ur. 38T |
BrAwR TST § FHRTH €% 97d Ufrerd &7 | |7 A7 &1 A 1ferd FHAY
Y ST <= dTell A1aT &l ufererd GMM, GMM x P Td P x GMM
H HHET: 73.21, 40.54 TAT 52.63 B AT FADT Rl AT HAAT
fd TS HHI: 1.82, 1.43 TAT 1.63 &T| Y&H & Yas H 50.0
TTCreTe SgUSThl &0l Bl g | 9 & SR ST A9 § B oI
qIEd AT BT U9 TR & 100.0, GMM ¥ 86.9, P x GMM #

57.5 U4 BxTaTST H 83.3 38T |

6 Month

E GMM OGMM X P
BEPXGMM OPatanwadi

- |

Birth 3 Month

Av. weight (kg) harvested / ewe

H$ SdIcd &HdT

faft=1 ShiAieisu § gaie gfg vd g+ &war

HIUqUs GMM GMM xP P x GMM Patanwadi
e RS Wk (fear )

S 2.29 3.35 2.90 3.43
3 HIE 11.24 17.53 13.60 14.90
6 HIE 18.71 27.51 22.06 26.74
12 HI8 25.89 36.01 31.57

RIS

STHNTH . Hfererd 97.74 100.00 100.00 99.25
S e (SUARI & MR W) 84.21  92.50 95.00 82.22
ST gfererd (FATH & QMR WR)  86.15  92.50 95.00 82.83
S SR (ST B JAER TR) 153.38 132.50 155.00 87.41
T $ 9 6= (T B 9ER W) 1.82 1.43 1.63 1.06

11

HUqUs GMM GMM xP P x GMM Patanwadi
S B YR (Ffrerd)

Th 26.79 59.46 47.37 93.75
<r 65.18 37.84 42.10 6.25
&= 714 270 10.53

IR 0.89

S0 (Fpur. dear ufy ds)

S @ Y 4.04 4.09 4.21 38
RIRGIEREN 17.76  19.72 17.02 17.54
B 418 W) 2436 31.15 26.36 24.13
stad faeTEgad o Scaure (fear)

I Irgarid 0.381 0.904 0.549 0.645
IRD D 0.746 1.125 0.864 1.459



2. WS HIY SUIE Y49 [Tl R B¢ YIvoiia diered

JR.GY. &<, TA.T. BN (28.02.2015 Th) T. T8, TH.&. TR,
3179, Fgdar (18.06.2014 TH), ATl ATSH Td T.UH. AT
(31.08.14 )

HHAT I I AP TR HH AN H dIfd <8 IR UKl R D

o gy &= 3 guR & fafer= dioofia oeive fa |

Hul § WY e gu e - J941 4 g% & Siiad

e (dwn) SUAR
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BTl H Sed gfg <R Pl FIol Y& bR D (74 AS| H g9 Saras
I g HAT H QU@ 8! Bl £ 39 q@d gU g
gfoReIs BT f[AdmrT fhar Tar vd 508 Sudel deisrge ddl
DI AT PR AT (BT AT TAT AR Y URIeImI® Bl
42°C TYHT b ST T | UTSSY g8 UfReiued &1 didd
. 1150 URT fhell off ToT 399 IR 99 qU UfoRAUS &
DI 5. 19.50 Ffcl ATy RET | &1 A8 & HIAYRT HAT H HROT
GO 1 el fFrETeriad off :

Iacdld (3MY 15—90 fas1 a®)
Jtud @ g9 sitaa e Jftad IAER
s=adeer (U /feq) gfg <= (1) wwuRddaT srguma

&1 Rifya  Fw @ F 0y B gy B FfdRe W qen i # wifte 374.0+47.3 156.0£10.6 2.40£0.43

(15) R80T, AT Qd UTel BT T AT 3RS BT AT Ufeerdr

d-2 (15) &1 ST + g wRRTID 100 il TRy FeT ufy R (et 364.0£50.9 161.0+9.4 2.2740.39
15 &1 @ forq) e 250 fell gfr #9+1 3@ 918 (3 AEH )

a3 (15) &1 Srar + TRaga G g8 100 e Ry S O Ry 362.0452.1 170.0¢7.5 2.1320.35

(Ugel 15 fAl & forg) dem 250 el uf #ver s9a @1 (3

ERIEEGED)

JER & WR B Abel Gl & b Y = J<UB0T qAqT
JMBR FRET U <—1 T S—2 Fqgl bl g 4
RIfa g & #wt ¥ o1ffre vear & | onffe faweryor # urm
7 o Uiifball IR IeTa Bl ANTd S—2 T8 H WU 53.1
qAT E—1 A8 § WU 68.1 B o H SI—3 Fg H Fad A
(BT 51.0) W& |

9] IR UIva dwal gRT i 989 & 9941 9 9=
gfgex v S 99 @& 9 sral &1 fa=vr - 9 789 @
3Mg & AN TR HEAT BT QT W1 | a-IER diel AT § A1 B
HEM T% < IRE B A=—0 MER Ry T | Tg Th &
HAAT BT qrel H PR B: Ufcrerd el SR qarge i
Rrs1oT feam 711 oI | &1 & WAl Bl Sl B 991 QR &
R & TS oy fcra fysror # e &1 qa wiFeld e, aar
Td UIEH Q1M1 T il ARIETT b 13T | Sl g © HHAl Bl
STBIIAR Xfcrd Hs707 far Tar o =R d Afear vd urel &
ufcdf 1:1 3rgura ¥ fAere) Raarg 78 | I g—1 vd A2 B
RTfcrg 48707 H s IS @l AET AL 14.02 Ud 16.07 yfoerd
B STafd ether extract @1 AT HHLT: 6.88 Ud 6.32 Ufoerd
TSl DI g | UIEH & Bl goeiiel, g TS gereid Ud 7
golTeilel 3fayd, HT AR qargeR MR | SJT&T Ul g,
STelfh TR T AU WS Sadd, AiATEI gad fcrd
%01 (AgE—2) ¥ SUT&T Ul Q| G2 P HAAl DI AU
Age—1 H Y& &4, FEMS &, 7 UICH, ether extract Td

120 B DM JOOM
g ECP OEE
° O NDF O ADF
S 100 - H % N balance of intake
»
[}
S 80
©
4=
2 60 -
E
K=l
g 40 |
Z

20
Ca-Soap Full fat Soyabean

9IY®H dcdl $I UrEaddl §d dFol dgeld



NDF @1 Urerehdl 3Afdieh Toi @l TS | BTellfh AHg—2 & HA-l H
AT Y87 e &7 | jweef fohuest ol & 31ea= 3 =i gail
2 5 wE—2 o) e AE—1 & WA A S1f¥e ey dia.
AT HH fd A9, TCA-ppt-N, SHIFRT Ud HeT arweiiel
JH 37 UMY 7Y, SIafd UIerais & Svem H f[quRid wsim
URIT 1T | ¥ W GRA =1 & eI H S g3l Dl AHe—2
& HEAI DI IAUET AHE—1 H AT G&H ST YIS FLelvoT g3l
2| T HHE @ WA BT SBIR FHIH T AT FHE—2 B HAA A
gfdfes Sarer gsp yared wevr fear uRvHwasd g9 d9g |
Iod SMMER TR U Gol fBdT 1T | Q1 FHel # el
9T, Jongissimus dorsii AITURRIT TAT THT HaAd! BT FITST
T FHTT NET |
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AT A B Tor=A0T A 1 83N & b T2y AR qqrger Rifer
fAsor § C:15:1, C:18 qd C:18:1n9t ST Y& Sidfh a7l
SRigrd A gad ifag fAsor 4 C:18:2n6C, C:20:2 Td
C:20:3n6 SITeT %8 | AR # C:17:1, C:18:2n6t, C:20:1, C:23:0
qer C:20:5n3 T %A YR AIAT H U T | Jongissimus
dorsii AFTURTAT & 4T 3+l & eI W Ul el DI AYe—2
@ HEAT ¥ SATeT C:18:2n6C Ud C:22:6n3 AT AE—1 & HAAT
# C:20:3nc ST I 3 TG I | FHE—1 B HA1 T a1
Dl H AATE T THaRHIT IRIJE g1 kel SgraTr o el
THE—2 & HAAI DI 1 SHld! H IgaRIT AT Ww-6, w-3 IAT
a1t TR foriferds T @ Tt SaTaT Ui T |

ATIR®S A-H Td aHF rdll I STl g3 HIHSIITH

Al Bl Yyl AER afecdr I Raens § didrs
(erer THRI) &1 SUANT - AT Alelrs a1 0, 20 UG 40
UIIRIT ATST T 31 8T & oIF IR WART H ofd 8¢ Axg0
JMER afecat a=18 T8 < o w¥uf MR # 0 (CFB1), 13
(CFB2) ud 26 (CFB3) Ufcrerd @l <X ¥ off | 3eR dfeedi—2 Ua
3 ¥ gl BT TS I HHE: 45 TG 100 Ufderd d fazenfod
T T | T UICH B AT dlelts | 14.2 Ufrerd Joim ARy
3meR afeead § 1.1 ufier off | diers e | a9l ameR
gfeeat # X1 U Al @ #4131 HF a1 WiFe o 9737 9] |
27 % Al Bl 35 &7 T Ul MR afeed! Raals T
A YA & Y& A & WSl 7 IS a1 I v @Al qAT ISP
s ufafes wufed g 2 1075 UM &7 | DIds Jad TE
# g offd 1047 vd 1095 w4 wfafes <&r| dives del &
qrerehdl & eI W Yl Il D] Yb 99 Ud Hrafi oq Bl
TrIHAT H BIg IR e © | IS fesie gd sl fesie
A BT rEEaT SATET dAidrs ™ W HH s | 9 SR
3Tgehel AT Al H X8 AR S! <8 gig, Ufcad ufed Ioh
9, T T UICH, Ty i, I fharfad Sre ud

13

JeH ST WIS Heawor § HIE fA=Tar e <E) TS | 39 AT
A I8 ey et a1 & Aiers &1 ol omeR afeear 4
et & Al BT Vo SATER W1 9 ST € | 31c: Hedl @l
DI URRATIT R §I IRARFTT ARI 1 S8 I8 AT A U

AER ¥ AT ST Iahdl 2 |

3. A9 faefia 989« v &1 B aRRefEl A givfire
9w adT &7 ATdeld

TH.&. Wik, U. 91§, TA.U. S (28.2.15 TP), LTI, Igdal
(18.6.14 Th) Ud R.UH. Hec

e GMM wrersit # FufRa =_1E wd o & wrer fafi=
Rifcrg FAsvT {3 SIyRe Racls &1 <8 UaeH gd e gfg o)
UG BT 3feAT a1 AT | e 24 TR WSl BT &l W8l
SRTIN. d1CT AT | T qﬁﬁ H ENEIE P 3T IR
IS 8.0 fdavee Yk wd /2aes T | TE—1 DI TSl B 8
HUC| BT TRTg & 914 400 UM YRS Ifad As10T U 400 T4
35T 1T Raefs T8 | Safdh Fg—2 a1 Wl &I A% 300 I




IR ifcrd fAsror fear | wafae f@sron, sfoH g™ vd
IRIITE & °RT H AT 93.35, 92.71 Ud 72.55 T & AT T |
FHE—1 DI Wel | uradhdl old FHg—2 Bl JoT-l § ATST AT
TET ot bl 1T | UIY9T WiRT bl STe= R UR FE YTl 1T

100 -
m DM ECP

80 -

60

Per cent

40

20 -

Concentrate Cenchrus hay Pasture

qiye AxGAT

4. 9 faefia 9gu< vd <3 Al § YRS &3dT1 g9
AgHe deTl

I FAR, TATAS. THd, ND. G, Hearor €, 0. frege,
PHOTT Y, TAL. TER Td Io1 &, Urt (29.9.14 9)

JsR—JFd uRuad ws A IAsicwd A siufie
(Dopamine) Ufig= & 1T : sTaRuag we # ISt o
gaIfad @R S gfdg=al o YfAdr S & ford 14
HAISTYRT WSl (14 F 18 HE DI IH) Pl dRIER—aRTER I Azl H
oot fobar 1| S E—1 & I’ S SIiEE ufagl
HARE (0.6 TAIT Ul fH3T @1 &R W RITAR U AwE dd &
H QI 9R, gI§ 7 991 g M B 5 goi) faar w31 | age—2 4 s
R R BT A THGYHT Gl (AT TAT | T SIERT & I
& T W YOG BRId 7 ATY ofd d 9 6H A3 H off |
Hacl AYE—1 B I URYF WSl 7 UFH HEH b 3TN
e /T @ et elRid fhd | ariRe A & d&mil @ 91
o) T TE A 9 g8 URgE @ 7 98 qwndl 8, P
THE—1 DI S| H ST AHeAddd 5o |

101 S 1 G < A o S 20 r ko
AT TH /TR S &Y R aifYaafa:
UI9fOres T1g aTell (35 T Td TE—I@Td DI MITIHT I 30
gfeerd 9 SMER) &Ik FRifd (RE—=wm &1 maegadn)
HATAYRT Tl & BTSURIOHN 3R fUeyedt @& Wi | wwuf RNA
I a1 9T cDNA 91T TRI7 | ofufed UTel, iR id
e @ NPY SII9 &7 B actin &1 Hew AMa) SYBR green
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o AgE—1 ¥ N 3T Y &d F<TUBT (997.57 UTH), UTA
Hme YIS AU (78.47 UM) Ud =Imaadl Il (5.68
HITS[e) FHE—2 I SITGT (ST 826.57 UTH, 58.68 UTH TG 4.
37 TSI 72 |

Cellulose 69

Hemicellulose

u

83.36

ADF
0.4 © Gr-2

0OGr-1

NDF 64.61

e 69.85

ol 67.25

DM

i

Hsl H UiV d@l @ urEddl IUNd (%)

ARG YA BR dR<ddd a9 ieafad 5 I8 <oman &
NPY 3iR 3fRauif=e A8l & mRNA ifefad |aqe! 3 Arei®
(P<0.05) 39 & fi=iar =&} off | B § & dao a1 Fef = ufed
TTE! DI 9L g8 Afrefad g |

Tl a9 # 3 AHAT Bl BT SUIGH : TAfd Udes H U A1ed
H U W B g H @RI HAAT ST DT UgHT DI UATHR
HTCIYRT T4 gTears] Wel ¥ gl 32.58 Ud 26.92 U 37t
A U T T | 399 Ugfa B 98 (U IR AS H 37 aTel)
el (20) § ¥ gATRT fhar a1 T=IT 50 Ufcrerd wei =1 oférd faat
@ 37aR 7 UTT {6 | §9d AT 20 T ATSTYRT Wl H ¥ 15
9 337.66 a1 @1 f1RAc 1Y UR yRYFIAT YTad BT T2T b a9
(360.33 fa) & rex TR g8 | FHIRIT g8 15 718 Vsl # ¥ 3716
ST 71 Ul Ud WR 512.50 faT a1 SiIAet 311g 3+ U |

600 - 512.50

500 -
337.66 360.33

400 -

300 -

Age in days

200

100 -

0

Puberty Fisrt service First lambing

ds A9 ¥ go=A &HdT



ATy 4¢ @ I & reudifad uRRav (48 @ve) W
IR T Y919 : G4 dJHRS o9 EYCG, EYTF td
EYMG @ Sifa &1 T | CASA & f~Reror =1 9 <wiian s 3
U< TR YERIY & ICrATerdT o7  Uef 3R WR TdRD] Bl
gaTa SEl BraT | gedl EYTF & gampel @rfafesardia) &
Ticreierd § Aefe (P<0.05) ¥9 | Sg1aT VCOL 3R ALH o
@4 VSL, LIN 3R STR UraT 13T | 4fRREToT @ 48 €U W EYMG

—EYCG—EYMG ——EYTF

—EYCG—— EYMG——EYTF

ANNUAL REPORT 2014-15

I 3UeT T EYCG iR EYTF # 1ef@ (P<0.05) ¥4 A SaTaT
ROl g ol e dTel B9 oF | I8 37eud CASA 9
I AUGUE Bl GRATST § EYMG @1 a1 4 EYCG 3iR
EYTF GRS &I TRl URRE & QIRTT SSqH YRRET0T I
SeItar 2 | gRReT & g 3faf § EYCG + 98 ar<ed! uarfoiier
Y[R TTCTATeAT IR I, STdfh EYTF TgdbRe H Iereiietd
TeTe ¥ aAfafshareiie off |

—EYCG——EYMG —EYTF

100 80 90
@ 80 ;\? 60 ;\: 33 \<
< 60 40 T— T £ o \/
o S 20 £
5 20 s g
= 0 - 0 - a 40
0 24 48 0 24 48 0 24 48

Storage period (h)

340 ——EYCG——EYMG —EYTF

Storage period (h)

190 ——EYCG—EYMG —EYTF

Storage period (h)

190 ——EYCG—EYMG —EYTF

@ 240 - % 140 @ 140
g E £
2 140 2 9o 2 90
2 - ;
0 24 48 0 24 48 0 24 48

Storage period (h)

Storage period (h)

Storage period (h)

faf=1 gwaTaRTe WR ORd @€ § Aiaq™ 3¢ @ 9 7 wfaefiadr [ur 9 v s R A ajera! ywa

Al @ Acudbiferd (48 gve) uRRfdra i @ sdwar -
YOSRY & [, 12, 24, 36, 48 AR 60 ©UVS W HTYRI Hel &
qIRd R THAl DI ST ufcrerd iR, wfierd ao
Tferefier YepTo] 3R THIHR—IG@TTI I (Um/s) THHT: 98, 94 3R
273.4; 95, 85, 274.7; 95, 74 3R 221.5; 89, 58 3N 177.6; 92, 24
3R 1136 TAT 81, 13 AR 99.6 il | T, 24, IR 48 g9 &
qUSTRGT 4RI | FHG BT Wl H [F¥e qHy W) HiEM T
U arosd HE H A7 31 & MR YR 9T G 1T 9
X A 56.5, 47.4 3R 455 TAT 47.8, 26.2 3R 15.8 Ufrera
yelRia @) | TR &R vd THadl ) # R gRRfEed 9 @
T ¥ 31 0T g BIFT G Bl 2 |

GMM Al & Jdel UR dTdIy d-1d &1 94919 : GMM Hel
TR IR 8 HWITE T Serdryg hel (Psychometric chamber) H
38°C (10:00-11:00 i), 40°C (11:00-12:00 i), 42°C
(12:00-13:00 &i), 43°C (13:00-14:00 &i), 44°C (14:00-
15:00 9ot) 3R 42°C (15:00-16:00 dot) YA TR IGEH
AR T ST T | AR T §1RT DICATd & WK, gordr
@S W& 9 B+ & g, faciaar &rat # Aefd (P<0.05) gfg
qeIT Tri-ido-thyronine & R, Ufererd oot wTferefiel a1y, iR
9 7 qq Rgbr H HHT s | AT TG B testosterone &

15

R, Ufdfshar @93, U8l 9 SN 91 Raoq & o) @et @
|, UBel 9 TR A1 W | foran T ¥R WR IR A
TTE OTIT 7T |

HIAYRT WS A AUBIfAP i a-1d &1 HSP70 S 31
JAfreAfad uR YHIG : AIART 4 H HSP70 SiF & Aidbfad
3 gp¥ (1926bp) w1 PCR W fawga fhar denm ufiu deex
(pTZ57R/T) ¥ UfBiUa BT | Ueh TRWT IITHAT §IRT WS T
T WHblcId AhH B AMH AJhH BT NCBI H STHT DR
T (GSTTeRRoT |e&T JQ807666.1) | 4 & nucleotide 31w 1
IH, T, A & A1 99 UG, ATH & AT 98 Uferd qeim
AT & 12T 96 Ufered argouar fewrd | faftree wif & fa=i &
TR Hael Rerferdl T SITHRUT IR Ui BT 38, 42, 44°C
TAT iR R—¢R 40°C TP HH HRD ASqBI oId ATIRT TG DY
Refdr # S1am 1| Sreudiferd dq@ Rerfaar &1 ufafshar #
HSP70 9 &1 ifefdd Suvdl 3§ dedld & ford araifde
¥ PCR gRT 313 fhar T ar| I8 urn 11 f& HSP70
AR Faoq AIH YReci & for 98d 81 Gl 8 | I8
JAARAT—1 (38°C) ¥ MaReq—3 (44°C) dF YA d&- &
ATI—ATT F&dT & AT JaeI—3 (44°C) B JolAT H Jawer—4
(40°C) WR ATUHETT Ted & AI—1Y Tedl & | 39 UYPR IS




del o arfia aarg &1 4
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Haefl U (meantSE) R 9HIG

[T A A9 ST @ Ugd 8 AwE arfia a91d STed @ InRed) 8 Hwre
frafa GINEAGEIC GRIEG] GINIEAGEIC
Jmgad (fe) 0.74+0.04 0.72+0.04 0.72+0.04 0.67+0.05
Arsar (10° / firef) 3813.00+159.48 3830.00+162.20 4750.00+159.62 4850.00+178.39
ferefrerdar (%) 88.19+0.03 85.35+0.03 84.02+0.07 83.09+0.09
ol 83.61+0.03 76.27+0.03 76.02+0.09 71.6620.11
ey 2.90+0.03 6.12+0.03 5.630.02 7.41+0.02
Bieaf 0.58+0.01 1.78+0.01 1.1940.01 1.77+0.01
AT (umis)
EEQEAN 266.29+5.15 256.95+5.24 288.26+28.72 246.03+32.10
AT Ter 175.103.04 155.91+3.10 159.71+3.65 149.18+4.08
Hefr Y@m 167.31+11.96 135.43+12.16 136.77+3.34 127.16+3.73
RGBT (%) 57.14+0.01 53.2620.01 53.04+0.01 51.59+0.01
eI (%) 81.87+0.02 81.87+0.02 80.8820.01 80.92+0.01
ALH (p) 7.75+1.03 9.61+1.04 9.08+1.52 10.39+1.69
BF (Hz) 37.35+0.92 37.82+0.93 32.27+0.57 37.51+0.64
BT (%) 48.46+0. 02 48.160.02 48.32+0.01 49.79+0.01
B (um?) 7.05+0.97 8.78+0.99 7.4610.42 6.830.46

ey fMerar war f& HSP70 aromE uRddd & ford 9gd
HaeTeldl € do gr=d 81 fafshar <ar1 &, <1 f& aerd Uil
B fagfe<er & favg gam & ford wewaqel & dadr € |

% ol (FecB) aTg® 3R iIX—argd GMM x P del & 4
Haeft o1 3R 1o wfrefia sifraae &) goan - oe @
P 3R IR—aeH GMM x P #el & dra dRf weiell o7 3iiR
testosterone WX # X ATfd J1<R YTIT T |

& ¥ AT B aTel TG ST <M A W yA@: {7 39
< dTell 16 RSB WSl BT Nas W forar 17 iR 15 fa7 T® v
T QT TAT| SFD qIE Yidfed 2 WS 37T Bl T 3R
Tdel—3Tdel Uhid H YT T | TR ¥ 37T 89 7 a9 <,

WE X, 3R YT AOEE R A1fd (P<0.05) T1d 8311 | AT
B a1el fa gofar @e 8 9 wede @t # |nie (P<0.05)
TR B ATI—2 F&T YaTef TEUT B, SFTTel B SR Ui
oS V&N B IHI AT INIRS IR # A1fa (P<0.05) HH <
T | T ¥ AT B & 918 ad oid RIS 1R IR—A1eid
(P<0.05) T+Td T 77T |

T 3R 39D PR DI SUTG HIAT: 5, 3, 6 3R 12
HE BT SH W A ARIRD 9IR HHL: 3.98, 30.73, 44.51 31
73.60 YT UTAT AT | R HHRT A TaJAR A HHT: 3.57, 19.
47, 28.60 311X 35.03 fHUT UrT T3T | F=IY GRIT HHR el B R
=12 HEN D1 IH WR 72.0 HUT ARIRS 4R vt foba |
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5. o qa <I¥er vd @ifl¥e @IRer e el uan arel SusIsi (474) &1 91 fAgT gRudear & ford
RIFTARYT ddh-1dbl §RT 989G HSl bl IUGT Yd  YRIBRYT bl T17 | AITQRT 9 gl Hel & drol 41 A F0STIRiT
RG] ®1 349 fagr v far mar | w9ifdd gm™st & fy mCR2aa

R N 3R mSOF #1eg¥ &1 gererar GHRad @l 15 | Cleavage X 8.
S g <0 T ST 012049 TN o1 (mSOF) 9 126 e (mOR2aa) < 1 T s
> R H morula 31T dTel YUT T g | Fibroblast ®IfRredT Hae

39 fag) Fdaa vd waela: o § ag &) 7€ G & Xeifd bR B T o Ty |

ST BT SYANT e 34 AT == & A1 aieroT by |
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TTUGRH 2 : T SUTET aq WS § G

1. T H Y4 A9 UG =g JAfAdTelT Hs @l
g3 18

UA.gA.NE. U, 315,09, =8, TA.Ud. 38N (31.12.14 TP) Ud
SI@. T (1.1.15 )

BTN We BT AP 79 Ud o drell Telrar H
I & folq fham ST @7 & | 3id ARG MR 9+, 3, 6, U4
12 HEIFT U AT 2.89, 17.74, 27.32 TG 33.15 BT, 38T | 3
<fe MR gfg 0-3, 3—6 TT 6—12 HEAI & foTQ HHIT: 165.2,
104.2 T4 30.9 UTH UTE TS | 30T Y2 ©: AL, IR B: HIE! U
TID 1D GFY BT TG THHTT: 0.843, 0.760 AR 1.539 fHT.
8T | |WANTH &3 97.9 UG Ud #HAT o9 &% (FAFH &R @
MR WR) 92.4 I &1 B TS | UoD A BT 79+ favg o
A8 R ANIRS R Ud Yo S 3 RIeggad 1 S1GA &
o mer 549 fHaT. 3R 220 T <@ G SMETET & forg
(2008—11) UIGT RIS, ¥ ¥ AT KT & ol T HH (2.94£0.85

3faprels A

Iy TAT AT ¥ YF KT & (o)) Fad 31 (4.1921.70 ) Urn
T | 3aiRe fafderar faveryor gerfar &, @) sfawreis Wi #
HAos W B aitie fafduar faews 2| as #
Ao Bl (R e & forg vd srqaifie fafderdr sem
@ U ST UST=+ doeile Ud S Hel &l gaiT f=H wad
®H A FEHaH [UNH B PHI YA dIfBd € | 79 T
T 9 § GUIR v Uieie feaml vd IR Feermsil
Pl 32 IS 99 TV |

2. Tl H1 IATGA B Albdl Hs BT IATLATRIBI
faera

ey AT, Tab. yed, ULalR. 3Mi gd UH. 3R

ATl HA1 BT Id IRIRS o= 7, 3, 6 Td 12 FeHl W)
PHHIT: 3.31, 16.69, 24.15 Ud 31.59 fohUT. &T| Aldhell HHAAI H
3T QfFTe WR g 1, 2 TAT 3 JARATRAT TR HHLT: 149.04, 82.07
TJAT 44,50 TTH Y& | SR dTfeh, FH=T BT Yo, fgear vd g
BT UR Sl BI STRIT HIST HHIT: 2340.00, 721.41, 870.11 AT
836.49 UTH B | TG BT T, AW T, AT g, HgelM, Tg
P TS TAT VST BT AT HHI: 31.324, 12.29 YT, 3.07
gfcrerd, 15.98 Uferd, 5.26 T QAT 0.77 Ul AH. 9T 747 |
THNTH Td HAAT 48T HR D SR FANH B IR UR HHAI: 97.34
U9 90.00 UfTeTd I8 | ©: A8 &1 SH R IRING R Ud YIH B:
HTE] DU Bl Tg fave Haen 2.05 fHUT. Ud 68 U V&1 | Bl
EAMR @1 EADR %He: 0700 UG 00112 <&I| drf¥d
TRGIIAT 97.13 UfTeIT RET TAT I§ 0—3 HIE BI 3G H 95.66
Ufererd ¥ 6—12 ATE B 3G H 100 U T & | Aiels Iy &
SR UHHd fHY T 3055 Wi & IS &I TANT 6 AE BT
IRIRS YR Td oM 6 AEl GFY & 3rdifre fdweyor & forg
fovar T | ©: AE @ IRIRG WR TG Y 6 Ael GFY & forw
3MIARIes SJTa (M /) SHHT: 99.3 U4 12.2 ITH UTAT 147 |
B 48 WS STTUSYT HRIDHH B qoc BTl Pl Il 7T |




3. Ao a3 & »rf tg yaa 9 9 SIS g S+id
e A% @I faerg vd Reiavor

G, Tl (18.6.14 W), THIMR. TH1, S1. H3T (27.11.14 9), TH.
|ATET (19.5.14 TP) UG S d1. BITE (31.7.14 AP)

I 1 dTell FhR Wi <1 5T, 3, 6, Td 12 FEIAI D! MY W 3.62,
10.87, 18.43 Td 22.06 b1, TRINS 9R U< fHaT | HARTH T
AT ST &R g9 g H 73.07 Td 79.60 UIIId YET | YorH
ATE U4 A 1 IS gad &+ ScaTa HHer: 0.81 Td 1.95
U, BT | g @ oIS, T BT ATH TAT HgeI AT 3.53
|4, 19.61 Td 0.54 TfTerd BRI | AT 5.97 WHI. 20.251 TG
0.55 HfIerd @R H T 37 | T U goiR ugl Al & fory
EAMR g EADR 1.91 Td 0.72 Urll 1 | 9@ & ATl bt
B 116 SR ITch XIS ¥ TR FER & o T |

3ifer TfeaRer vd RS gramaRern # WSt Bl YRe ifd s
RE™ & TMTa BT A T & [ ARING IR 7 GRS
NI g DI oI H 400 UTH Gl BT & A YR fcrd
fRsToT aTetl i H 2.14 5T, BT HHI TAT 500 T YA BT &R
A IR ifcrd ST arell Wt 7 0.12 fRwm. @1 gfg B & | HEer
IATET TR TAT HAAT BT S AR 400 T URITET BT &R A /b
RIfcrg 8707 aTetl WSl (73.7 Ulrerd AT 3.14 fHIT) BT Jor
500 UTH URIfET &I & F R 0fcrd 8707 arell Wl 4 (85.0
gferere qerm 3.48 fha) a1fde <2 |

4. RT Al ¥ 99 faguaen @ fav Saxerf Shiq &1
Faf~ea &=

RTSId BAR, FATS BAR, TOE. HIT (31.8.14 Th), ST HAR,
TA.®. Toell Ud 3TR.®. ATad (15.7.14 TH)

7% A URER, FIBFR H TG S dTell TRT i A
U by T 32 o FHAT BT IUANT SLUAY. BT 37T B
2qg fdar a1 | AR, IeTEl Bl B.3REL 2.10 S faR¥re
UeRR A uRafdid fdar mar| g MR, IAE! Bl dieie
Jde (pJET 1.2) # df&d fHar a1 qerm 8. dIars & SLud. 5
T Uofd & HiaR wuraRd fbar | g€ GRS
(recombinant) &7 T BTl YL ATSMR. gRT fobam 737 | 37
A ASIAS Bl e fhar U I9d! Sshiid ar- & fog
RIer fopam AT | T, FRT Gl FR S B THDIAl S D
T Thd fHT T Uq Uwe qedt @Y Sitd B T | FaT B

19
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NI U1.T3. (8.58) Td 3Mfrdhad &N WI.Ud. (8.72) §9T% 71d H
T AT | Ut H GrET 9 SRr @ 73 G4l AT § e Oy
TS, BTAifh AT TAT Aol # arefe faffw=rar <= =it | 9s
TTH BT I TTHIOT &85 Bl ST 7 A1efds WY | (P<0.001) T4
(1.27 vs 091 ppm) Td ST (12.90 vs 7.33 ppm) 3MfeH AT
AT 7T, STdfh & DI THE AT AlET/ SIRAT BT AT & o |
PIg THIE T8 YTIT 7T | 3 TARE &1 D gl B AT T S
P IAD D 9 7 W) BIS T T YTIT T |

5. ARd ARAT 4 &1 ATLAIRIS fadra

%, afd®s, 1., IRT7ET, IR, QIRIATam™H, Sfi. ArRTS
(21.5.14 ) TAUH.&. fIHART Ud 7A. IoMUS!

Y & IR THIARIRAL AR 3§ AR ARAT Al BT A
oI ST+, 3, 6, T4 12 HaI+i1 UX 3.88, 19.42, 28.24, U4 36.72 fohuT.
ITIT T | <fTeh 3T ghg 0—3, 3—6, T 6—12 HEIAI Bl 377G UR
PHHET: 214.00, 31.20 Ud 49.92 UM V&I| d¥ <X I 3iad
SITAIRTe AT ST, 3 HIE, 6 A8 Ud 12 HIE & ARING aof Ud
RIS Yad S IUTGH HHeT: 0.067, 0.008, 0.036, —0.106 T
—0.003 fHUT. @ O, 3 TG 6 HIE d IUNING AR BT
JITIATfRIedT oTids HHT: 0.52, 0.16 TAT 0.17 I&T| a9 2000 A
2014 & 3ffhSl B MR W FTUST X 0.0018 BT | a1f¥H
AT Td HAAT STHER (FATTH & MR UR) HAST: 90.04 AT
84.8 UfIRTd &1 | gell 5 S &1 A AT Ioi A, ¥,
gRe 7R U9 8NIC ATGT § shHTT: 2.29, 1.65, 1.52 TG 1.47 f&Hu.
IET| 0—3, 3—6, 6—12 HAIE U9 FAP WS| H SRoIddl HAL:
98.72, 99.10, 100.00 TG 99.67 Uferd U s | Sfeyor WRg
rodt # 15 fam! $1 et 192 7 A T |

THIMRIARH. F1aR # 9Ra ARAT 48
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ST 3 : U TSl o Yo Hag 2q qehrtehl § &R U4 faenrd

1. fafqe gy el wr smeRa g gaftfa SaEl &1
feror

3T BHR, ST AMRIAR (20.9.14 Th) T4 d1d1. Hed (132,15 Th)

TR UTCIGReR AR arTl | gl &1 FHin, grn 9 o
I, HIET o & YATT §RT STl GReTVT 9 STedhdl 96 &
ERIGEEZI

fafesr g8 arel gEnfe &1 fwior : <= 989 9, 9,
SITIRT, P2 UIIYRER T AR YT & ARSI A el B: °rll
BT fafeator foam T | urfergRex @ 30 wfcrera afsor & 3 TRT
@ TRy i 7 @R 941 &l @7 d1hd d Halls &Har 9gi |
AHAT UG g | SHI—UIMIUe—IiMT  (50:30:20), FHei—
ARIAI—TTHAT (50:30:20) G Sre—UTfTURCER—3ITIRT (50:30:20)
AT & G W s9d ST s dusT s9rT war | [AfeT
TS BT &l § HA—AIAT—TLHIAT ARASTOT g1 317 |/
&I ¥ TER YT T |

TRT 1 g1 fAiffa el @ fafssfor aeevs @ Tofi=en
UTsel Bl $HaTs d UTgdl g-cd & AFEUS, S9 R ol I 819 dral

SdTd Had g STAIelu & I Pl ATTeIH W9 A YT BRel
€ | BHRY UR Teira fHHior Ufshar # &% Tfod Teird &I gorl
H ®H UIs e g9 U U 91T 8 | ATRT 91 & 4Nm P8 &
OT I AfY= uTs ol $aTe 9 UIsel T & TTelral o =H1o7 fhar
T G ID HHAATHS 01 B SAd DI IS | U Dl SaTs
9er R IUHT Hahad (1.27—9.87%) d8AR B AT, SAdih
JATHD WY UTgel T GG IR AGET bl doiRl HH
AT &1, RTRI®T RO UISel g el UR 31fSd Urgel e
BT BFT 8, S & el IR o7 9Tt <19 9l BT H=Tel ofd & |
3P ISl T-cd d hH UTSol HaTs B el & 37 TareiTd
U1 T |

T S @1 9REE IUARM grTl &1 dd1s @ [erden
I~ : GHET & H 10—12Q I IR 150—246| Tb & 2 IR
S 2 | S9H WEIF g HICT Sl T Pl SJuTd HA: 21 T 79
gfcrerd BT & | §HT S & Al ¥R & Iifye Ay gy erer
o wam, s iaea w4 T 9 =1fera drfe T 7-iF | A
gfsharall & gRT UReT SUIRT &anl & Iugdd gl e U<
1 Y FSTTaT MR URIRaRT Gd 91 & WK BT 20.29 Frerd arm
RN

AURSHA gHET ST

et &9 @ d-Na) aEt &1 a3 : 39 'R (500, 1000 G
1500 ITH Ufast HIex) IR AAg ¥ 15 FH1. A1 il a8 [duTax
TR T HeR B BA BT WG & AN H HA: D
3T T | S BT T8 ST | TaAifh At & 7 12 yfdera
TqH 9¢ T3 | UReg UIel &l IgIa™) G Bl dl USTaR IR @I ¥
DIS UG 81 IST | 39 fIuia 1500 Ufatd #ex S a8 &
wie § @ Wfdd SATeH HH &1 | B & Scred R
e 8 f 9BR &7 & SUANT | TTifs ¥ar § T @
SUCTEIT U T 6! 8, TR Y 1 I8 Urtl Pl Aqur g (=
Je wfeil o Sueterdr # arr &1 s e 2| e
HEERY B B HH USMEAR ! 2| Yh ¥ SURI 3T
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D YHEHIUT Ugdrd 9Tl gHET S

T B A IR Fa&T H T4 DI IUSTT, Il IUATRT e H
4—5 gfererd & €1 I8 R Ff3d wire o smer didf &1 agias,
IR BT IAE 9 QF1 DI SATEHAT Nfdd Iig T3 | WA &
gRomH et # 9 &1 Uee g SHa Sifdd @Ig & oI Bl
AT & | < BT wxrer 7 ff FA 9o U g3 & | e aRomH
I g i far ST 2, 6 9 &1 Bad At H ST
UoH 3—6 HIE ®I AA qP BAA b o1 gaT ¥ 3fferd T
IUAE BT 7, TAT TG H H1 & qee IR I} bl 9ifdsds @
UST BT & | 59 A H UIC doa” YA # +fl 5E g Hef Saures
H 4T 360 UTH 1 SIC TAT 60 UL STt T=or gRReIfT # et
B ATD TSI T IeUTET T BN & |




dreRIE] yawmvor fafer &1 faera

1 (Azadirachta indica) : =\ @ afcqdl @ BT BT ST G
2g 9% U9 PR HREG & wT § SN fHar 11| 39
TEq BUS BT A DI gfqdl /BT & 5 gl I97d 1D A
IUATRE (BT AT TA BISRIET 0T BT Sire | 149 &I ufcaaal 3
IYATRT /INTT HUS BT Ioi & @ 1.4 Ui &1, o {6
ATGATRS BHrel A AT STIRd dUs & A (017
gfierd) wAaR &7 | HeT [egs fafd g =W & afcaal | ra
PUs H el T & HAN Fad & A1 IUART 8iF 0R
PUS BT ¥ 0.6 ¥ 1.1 UG dF 8 w&fh o7 FREgs
TGRS B A1 T 0.54 Ffera qrm 737 | o7 TaR1gs & A
TER BT URREN T[0T HUS TR /MR fTAehT HROT RAAIA
HFTSTS BT g7 ¥&T O STaRd wus @ FTIR WagH gRT
BT gAREd urr | W @ Btd 9 IR FUS & e
fhepsl g feq FeRTgS WTaed & AT SUATRT BUS B Blel
UfRIEN HedTeh H wdel 0.3 U HUS & aoi & g & |1
T Pre Wl R I Y| B HAN | [ERIG dUS H had
IRTT FHUS @ Wi B gRomH T g |

€T (Datura stramonium L) : R @ 415l & 316 A ddol
STARA /3ITd @ I99 I8 fhedd g &1 v o [TafRid
FUSl & DIl YR HeTIdhd § HUS & aol BT g 2 I 4
gfcrerd T ET, SIfd HHAR dBreT URREN 07 HT IAS ¢ |
BTeifh IqRT ISl & 31 T 9 e FaRISS §RT Tafra
PHUS BT DreT YR Jeaifdd gar, forad F+1 dlel & R+ &
AT, BYS & goi9 H g™ 0.19 TRIRT 8T ST {6 @maniie
BT YR THIH & T B |

¢ ®edl (Blepheris sindica) : %€ @l & 4ol & dd &
DT TR &1 B Sire H 5 SuGad T8 urdy 1T |

-l dust W grursH AR fafer : s v & srala
o, UTfeTUReR, FRIE, TSR T SR XS & A3 o &
BIPY TR §9 8odb /HH ol & HUS] DI UilgH IMMETRT
RN Suar fear | e d8q dust & 5.0 Ufae
YIfeTS T=asd g7 30°C A9 WR 30 Al @ Su=riRd faan
T, AT HUS Bl HH I W AU S dTel O Dl STie bl
TS | ST T SHA—TIA—3RT Afaf3e
FHUL B IR ReRAT, Uae, 3Twuv 7 Al Ggal J8a) UTg
TS | STdfh SHA—"AR—I—9eHT ARG Bus & Trollgd SR
HIS DT YR g AR T D IR Tael Gedl HH UTg 7T |

NS SUDRYT gRT S+l 81 ) IHd g T © T
g9 H Y BT dTel EFI BT 1 Fired NaOH a1 2 gfoerd
H,S0, @ 10 fAFic & SR WR &1 &1 T9F / FHaUT 9%
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TS T | BTCAD UThTId TR TroligH SU=RYT # 1 fFiad amt
H ATUeT HH J8cR IHD UTKT 8 |

Jfer @l 9gAd BT S R WG : 39 WA H AIfeaH
Ufhele A AT AT IgTd BT HLATUT fHAT 1T, T8
TEAD 37T Il | 50 AT AfD U iy 3 H W & |
g Hifde aRRAfY § sdT HF & FUR U= /Al X2 BT
A E T8I 81 AP |

2. NS @ 99 U9 q¥ 9 Y Waftha Saurel &1 e
FEA. TSI, UH. R, IRTE. Wee T TA.THR], Fhdl

T g WS AH TICH : W GGG WS 7 e b
B & forg ot f2d woR o @ faff=1 (5, 10, 15 uftrera) Rt
B JA™THA fBaT 1| dex, ITe Ul UE. qAT AN TIeH
ST Jolcdd 2| WoR o W U™ Rerdr § wwie
(P<0.05) FEIR UTIT 71T | TR ofs & dgd WR $ A1 IS
T, TS AT G Bl Tl W) ArRfE ¥ (P<0.05) 3 HH
BaTl, STdfh TG BT PR+l dcl o 3R fel N2 Bl AT 4
BT g8 | Ted HI [T fRwag |eie wu (P<0.05) H
2 o5 wed R Arefd w (P<0.05) | WoR ofs & WK 97 &
[T FHH B & | I ey Maren w6 Tew # vt o
9TVl =g SIfHad Uie Ul ok s &1 SuanT f&ar o
AHAT L |

faf=1 9o yfiRemual &1 A w9 TS 4R Y99 -
JMER # rAF AfSIH B AT Iod IdTad gRT $Ih TG
ARV THS / AfeTH FaRTgS Ao # AIfSTd o &1 FId
2| WS AN TISH | T9S B UfcRefd & & Jar fy g |
FrRIf3a Saare 4 2 ufcrera w9 (100 Ufer@) wa T, T, 9 T, &
HHT: 42.5, 45.0 TAT 50 UTTRIT THE URRATIS HS0T o7 | IS
DI ISl 3R g Rerar 9+l @l # SRR I8 | U Ud

3.0 T

I Total dietary fibre (%)
—e— Cholesterol (mg%)

T80
+ 70
+ 60
+ 50
+ 40
+ 30
+20
+10
-0

25 1
2.0 +
15 +
1.0 +

Total dietary fibre (%)
Cholesterol (mg%)

0.5 +

0.0 -
0 5 10
Level of seedless date paste (%)
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A g 99 AIcH

U AIfSad aret w9 ATCH

JeqTe Ul UL SR UTT T | Bkl gl Yo MU H oA
o Ud IURRT Scdal § Fad HH WhR T, W8 H U<l gar |

d=TaTST 98 @& faff =1 89 o <lier ¢§ wiy [ura<n : <1 ud
A AT B S ATl DTSl Wl & A1 Ud |- I[OTaxdl Bl

TICH & Haa! eAih H YT gel b WU WhIR ATIH H Jo13
o SIa(d T, W8 & TIcH ¥ H8dh WhR ARId WU I HH aT |
T A9 Ted & g9 iR T R a5 @t
T H A1fd wU A AfB Ud SUATRT Aqe! H WhR M0 H
TRIER VBT | ol WA TR aRIGR B | Aeggq 4 I8 ey
Raerar 2, & 7 7 Ted # 42,5 gferd d& 9 &I fa=r
A e B [orEac IR [GuIT g9g & gioReniua faam i
HHAT |

60 -

I

49.42
50.07

O2yrold
50 -
@3 yrold

40 +

30

16.25

20 -

B158)
11.42
13.56

© &= 2
10 2 4 2 o
B (AWIII,

i

-

N

0

Live wt (kg) ELW (kg) Hotcarcass Dressing Dressing Loin eye
wt. (kg) yield (%) LW yield (%) area(cm2)
EBW

DETITST A4S @ ol &l

aTp fhar AT | T ST, A 3 &7, 99T AT,
faf=~1 Qe SR SRETE ST BT IoT Fel=17 T AT | 1T o
a1 TR sl BT WR IRTER RET | del gl AT DRl

I oI O ATl & A & UTd T H i 7| AR

STUTC &1 AT aTell Wl ¥ Afdd 8T | g1 3eqdq= g JGeird

<1 € fob <9 Tl Bl Gl | T Aiel &1 SF § ex1ars] 9 3

HARTH T GH GT Tl AR YT foaT ST e € |
18.48

_18.18
Neck and 23.55
shoulder 24.02
14.23
. - 14.01

Loin

Breast and
shank

13.83

ERBFFS mRBF 6%
AqHIR—S HeH DI It (FHTT)

29.73
30.15
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HIAYRT Al &) el faRivaren w yrefos adia a-ma
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HATAYRT AT D AN BT JATH : ATAYRT A B 22 A1
(3—6 #TE BI ARY) H UANT fbar AT | WHE 1 G 2 & HAAT Dl

faarfoTa (e 1—Fafd, a9g 2—drdig =ra) fhar 73 | 99g
1 @ Sl B BT H W& AT T4 FHE 2 B A Bl
AR deT H A= arga= SRY 10.00 991 38 f&ift w<iire
TR, 11.00 g1 40 fSI IS WR, 12.00 To7 42 S IR W,
1.00 97 43 fSIY A=< W, 2.00 997 44 ST ALUS TR Ton

AT WA IS UTH YUigHII AIITEI Ud ©: Yiierd A g
a1 BT YR ATER AT 74T | AT 98 gd ol 29.29 AR
29.07 fUT. g 1 9 2 § &7 Rad Siifdd aor &1 gRiw
JUTET 49.93 UlcIeId g 1 H Td 50.61 UfTerd |qE 2 ¥ V& |
3Tel Ud 9T offals &1 Y& 7.07, 6.75 TAT 2.39, 2.45 fh.UT.

3.00 Fof 42 &1 AERIS W 30 a7 T @71 AT | WSl Bl AAR
STOTIAR 70 UM aRT (379 ©79) dem 30 ufcrerd &
RIATIT TAT | AHE 1 3R g 2 H a8 g AT goi A
38.64 U4 38.42 {31, R8T | AT TG T Wl & a9 qd aold
PI ATd TTd e gorl | Rad Shifad go &1 SR Seure,
ST TS 8151 U4 @Il Ud 31ETe offals BT eI Jov1 < |
A= AT Hed & AFUT TR IR—1eid THTa S=dT 17 |
S A1, 9991 Ud gfgsal ! ufcrerdar Wg & Hed g el |
TE T AT 7 & AR TG H AAGRT WS B AT
IRyl TR TS QIR 72T BIaT |

A WHE 1 U4 2 H UTS 713 | 98 & Aed ATTHIIS Hed dl
U A1 &1 | AT i1 714, STeicadid a2 3= Jiqueig
AT U4 BfeSAT BT AU A1 & | A oracl & Aeqoif H 4
STERYT &7, YT+ H JHA Qd o 9ol Jed g 2 |

HS & qU &I HeAqed : 48 & gY &l AW~ Jeuafda gy
ITET H TR T 1T | ASIRET dISt &9 B qbeild bl
ADIRRT T T | ¥ & Y & TR, [ed SIA o oo
Hafeld ST g9RI T |

48 @ ¥ 4 fffia e safew

ds @ ¥ 9 fAffa e sgew

A8 @ gu ¥ faffd o=
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HTHRH 4 : T AR, Tamees @uTe ud 1 feme faerd

1. 9S U9 963 @& N9RAT W) Sia—asdre

3. Rz ThU @M, taS. AT (3.12.14 Td), W WOHR,
SIS AT, ST BAR (31.7.14 Th), Bals (48 (29.12.14 ),
vq.vd. e ud v |rg,

Y X : A4S UG b9l & Ufd 1000 U g W Hehel d1ficn
I TR TR (STSISR) FHHLT: 0.188 T 0.053 R&ET | HS &
Yag # i (282 uforer), RN / SRR (154
gferera), &% (14.8 kerd), AYRfea FRIf=m/ffaRe e

GOAT
Sheep_NUT
Sheep-PHY
Sheep-AGB

0.053
0.411
0.366
0.188

B

A

GMM
G/K
Avikalin

Patanwadi

0.016
0.369
0.242
0.667
0.134
0.197

Malpura 0.117

IfaeT iR A Al @ fafr= Tl §
e goaie fud IR
A (4.7 TR YD) AT A9 (3.4 UfRM) T & T
IR PHROT 2 | fARIY BRON H TSI & & 8+ Bl Hel 9
H 3.4 YR IRTGTH BT | 91 Jedid SiFd e Fa¥ &H
Ureare! HiRT d1 H (0.016) AL ATAYRT (0.117), STfdabTet=
(0.134), gTeaTST (0.197), SIYATH (0.242), UTeHdTS! HIF T
(0.369) TAT HIH AfAH TRl / HearareT (0.667) H &l | ATfdH

Jodid SIRId Hegax Wl H el ST (0.841), SAA HH g8
G 7FA1 (0.118), TSI (0.105) TAT HIH &HH BHIC (0.070) H
BN | 7RIS JRIeR 0.19 Ufrerd (A) & 1.05 Uferd (3rT=d) &
g RET | gHRAT H A Jedid A JJax 0.080 (Fwh) I
0382 (BNIC) & Heg T AP Ui Jgar A (Falrg A
JFCHIR) W 0.39 (Ta) & A RET | IY b QR WS Yd qhl B
AT Y] WR fof 9 (9T 9/ Uil ) AT . 59.09 AT
. 66.45 3T |

T LT - o7y JFRET H ST I9T & ufq T, 1ICV/
MLN # T2I7 37cder ELISA TR AT 36.3, 20.0 TAT 14.5 Ufcrerd
BT YATHBAT Y | RBPT 4R 8.25 Uferd uredrs! dor & &
70.0 Ufrera T RGN & forl g9 iceA® il - | <ffdl &
AL TAGRRTAT IS (12), HeAdRATaT (6), STRITIRT (2),
OISR (3) T JAff~ad (5) USTTiT @& SHATIRil & 28 STl BT
YIFHIHRYN fHaT TAT| 9 Aermal H g (15 ,/28),
JhaaesH  (12,/28), ueIfifed (9,/28), THIRIRIT—
Feldetic (9/28), RIUIFARIA (7 /28), ¥4 (5,/28) T
I (9/28) & faog UfORIIGAT URAY TS | W+ 20T Seq~
PRA Al SiErogell H TEIRRAE  dl, gelladiel,
Ul —Si der arelifei™ & & fory qui ufcRTeresar,
INFATRIA, SFCHISRIT T FARABRIA & Ufd S
AETeerdT Uiy T8 | UTeAarS! Wi H R I[awRl] & QIRI,
SToRA Bl H S & fag UfoRigdsar il g |
I WIEV W Al H RPN, JhaeneT e
Jfteifiar, gaRal # s feruferdfes, fomifear qen
FepareN Bl far fbar 121 | 4 gde ygfadl &1 U= &
A1 G Vg ey HRIHH AR 3 4 39S § JJax I
B dTel JHAT BT HF FHR H SIS TraT 137 |

s @ ged d 99 Ul § Sarcocysts
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YT Ud gRoidt § uRuRe fsam : A= iids arer g
AT G o] Uil 7 Raells o1 g91d dddl Soa UIe Jaad
ST R & A BI4T S & 6 3 94 | FHHd 7941
# Worel ufkrdl | WIS 99d 9T BIaT § | AT GIee gad
THET (11,6 Ufcerd) dem 50 uferd Wors! &1 fAsor #9r #

R Helcd & AhAvT & [d%g UfoRIGAr Ud ddiard &

for arew uRoumg 2T 2 |

3000 No significant difference

2500
GMM_HP

2000 GMM_NPK

1500

FEC (epg)

1000
500

0
14151617181920212428313538424548 5256

Days post first dose of larvae

ol gRkrat o 9 g9d &1 3991 § FEC R 9919

35000

NP 0% K

30000 NP 50% K

25000 NP 75% K

. NP 100% K
520000
5 15000
w 10000
5000
0

14 15 16 17 18 19 20 21 28 35 42 49 56
Days post first dose of larvae

A YIS gad ST a1 oS! uiRkidl
31 Raerg &1 9941 4 FEC WR Y9G

2. ASl @ Ya9d do Ud GhHAYT &l fer g fafecar
S

woE RIE (29.12.14 1), Ta.&. QT (3.12.14 T®), SIS, AHTa,
AN BAR (31.7.14 Th) T ALYL. Pledl

S UG BRIl & 9a YISV & QIRF B 36 T (26 BHSI B
IS TAT 10 §&A ) D (63 T | Aietg Tl (10 BHel
% I qAT 6 §aI Iad) § A UG, AeelRieT / wefafiar
feafafedr (8), Rwisdldlda (8), HISHIGIDS (5) oI
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MM (3) & H{eT 24 SIATIRIT & T BT YATDHIDHRUT
fpar war| SfarEmRre Aeeiicrar uer gRT URiRiTel
(15/24), JwIaASsd  (10/24), IeoisH  (6/24),
THIRI Il —deldelic  (6,/24), Ruwared= (8 /24),
WU (5,/24) T HUTH (2/24) & fIwg UfoRIEHaT
SR TS | 1 31T SIeTRITg deld & Ui HEeiie U T |

AS ® Bhsl &l Gived

3. Wl @ Ruiew sy @ favg yhRlgsar 2q
RIFCITNERCIN

<. fHg, WM. WUeR, FIe HAR, Ua.Udt.ge. U=, 1. argame
(31.12.14) TG XTo11d HAR

A BTATd H oY AT & STSRIH HAAN SR HAATND]
B URREHAT & TR H U9d ghg 9 JTHAARIGI R A
FRiRaT & |1 ST B FRIF0T IUTT BT g a7 S
B gDl © | ARl & FET & o srgailie
GfeRTere Ul Bl Ug= B I AU BRAT Yeb UG
A T UM 2 | 39 M ATSTYRT o1 AfddhTel = a% i &
AT H AHHOT AT BT URISTOT AT S MR TR U (7e)
B I7 Ud 7 AhH0 dadr gg Jedied d) e drse
@foRel vd daeefier) famRia @ 2 | 39 agl H uRoiifaar,
gl TSI AT TG &THdT & foTg UTepfcre HhHOT Bl JfavelT
# R @ S I 2| 59 A1 RIS @) UgEd 2q
3nfdaes fred &1 uga™ & fog M e f TR 2 |

YT e T § YoIH WhHCT Ud Y: WhHUT T drel
AT A HHHAVAT BT TR : YIH FhAU e (Riawex) #
AT & MR IR ATAYRT et # AT 7 3i1Ad S7vef @l Hean
135.3 | 600.0 37US /AT, TAT AfABTNT A7 H 50.0 H 626.3
US /1. Rl TS| YA HHAY AT UR HTAYRT A H
et & o eTvel &1 AT 25.0 H 633.3 (U /AT, qAT
AP T | 50.0 I 666.7 A0S/ IT. &I |



Soia Sfal @ ufa HagTefiaar & Hed 9 fafr=
ATSAT BT T : AIAYRT A D FAAT FArI H YT Hehaor
IR R GRS (IR Td HIe-1eie (T9) gl # i &7
SITAT VST BT FEAT HHLT: 135.3 TAT 600.0 YU / IT. TAT J:
THHOT JTARRAT TR 50.0 TAT 626.3 (VS /T, Y& go0ialm ® b
HHAY AT HIGTele dgAi § YR drgai @ aver g
HEHHOT TTHIT 3TaRT IR 12 AT AfAF Bl B | SifAprels v
P FIfT Fafadl H weM HHHT R UfeRIYE Ud Hdeaeiiel
ATl B A 7 id Jvel @Y AT HHY: 292.3 UG
1264.7 3US /YT TAT YA: HBHHOT fa¥AT UR 144.4 Ud 547.4
39S /1. X&-1 ¥ YdId BIT & b I HHHOT fawel W HhHT
CHeTaT HaTelel o # UfoRTREN g 1 Ul ST 4 AT
31fdre B B |

T @ 3} fafqear @mgaiRiedr sniee) - wsi 4
2004—14 TP AT & Svsi o &1 & g SMTaifredn
3ffeper qaT el | qd 3favel UR ATAYRT g Sifddbretl= T%f #
AT 0.256 AT 0.229 81| T T & a8 B T TR
TRl & srvst &) | & fory @il sffeber 0.133 eI
0.075 SHHET: HISTYRT T SAfqehTei el H XeT |

AT ATSAT DY &GTHAT BT ATh el : T A%l & Adg-eid
A B el e RaweR A 9 SfagAaRe qar gRI
SuaRa far T @ Jar H ukRYy dsd § e
Sfd-fATRID <ar fQu il 3 A1fyes sfiaa srvsl o |
i w0 W 6 BT | = ST H &8 BT Afherd AT B,
o URMAE TRIRS IR &1 Joi1 H a¥ & 3 H ATTYRT e H
IRIRG IR # 0.55 TR (TR <1$H) A 1.44 Ufarerd (T <18+)
TP DI HH AT STfABTelT At & IRIRD IR H 0.22 yfarerd
(T ATSH) & 2.49 UFIRIT (3R o$H) @ g g | <1 %t b
TSl § 3 Ad a1f¥ s &1 ScuTed § A1efd w0 W 3= Fal yrar
AT | FHT YT 9T S STE T Fda-eiel drsHi # $HHeT:
100.00 & 97.62 UTIRIT &1 T+ H 37X SATSH H 94.67 TAT 84.51
gfcrerd v&T |

a9 2014 @ <A FAfG Gafoa ¥ gfEg va 4 e
TY 2014 & SRTH ATAYRT %A & AT HAAT H 0—3, 3—6, 6—12
TAT 0—12 HIE BT MY W 3MAT <1 AR Ifg HHI: 159.11,
80.78, 20.77 TAT 69.70 UTH HfCRIEN TS H AT HHT: 168.89,
94.56, 13.68 TAT 71.98 UTH Hde-1elel TS § TS TS | 331 <&
JIfABT T BT UfoRIEN ST § $HHe: 156.33, 103.11, 19.95
TAT 74.12 UTH UG Adg20el ole+ H AT 162.33, 107.11, 21.37
TJoT 73.31 T UIE TS | FAFK Gl d dfie a7 gaad S
ST o THIT HHT ¥ET |

Fafd uggell ¥ I~ wafadl wR e - faevwy 9
S A & AR Haaelie Hel I I~ Falcrdl Bl e
A1fE Y A HH IS TE |
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=1 @Al @1 "afaar 9 5 dHavT e - anRa
2013 ¥ ST 2014 & e UST g ol 12 7R Wel (TR Td TH
TS A B: YD) DI BIH FHAU el R BHIGE Heleq
% fawg URIEEwar & b 5 (T T | Tdhel HhAY &
forg uggell & M w9 A (8 §R1) 10,000 HHHT fZHIGA
heICH ARl UhHed faQ T | FITRoTa HehHoT & 31 uieqor 4
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ULl BT AT H &l GR 300 WHMAI FHIGH Dl oARar <
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JATOTEIT JAEFA: S1.UA.. AT (ATTYRT WSl BT R A8 o 24
TAT TH 89 A 24) Bl Aarg= va.gA.dL &9 50K & gRT
fageryor &g Wl AT | MHC-DRA SS9 &1 3fiue RfST %A
(ORF) @& 31994 & foly UgHd SiF ¢ dlge arighRAfCad
AR gRT g0 T Ua Ry 9 A9elffd sxamar |
HAITYRT Td BTl WSl BT 3R Yd T8 gl 3§ MHC-DRA
S @1 gRafefa &) pJET 1.2 Bl T daex § dfdd fomar
TAT S. PIATS D SIVT 5 Tl Uollfd § UrdRd febar T |
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HIYRT AR g1 & MHC-DRB1 &1 cDNA
T3l BT ATVIAS Bigalol-1fed JqAT
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GTRINTS 3R TSI S # RGN BT Gfte Bl Ul H37R.

TN UfEy UUSIRIFelgSl Sird & gRT &I T | Y G,
B ULALAR. & §RT U< T Ua AqehAd (sequencing)
B B oy —20°C TR ARRIT Y T | AIGIYRT W B 3R T T
drgHl 1 MHC-DRB1 SfiF @1 sfwanaii # Yeiferas fafi=rarsit
P Sifg BB Yol eiRa foy | dier 1 €99 (PBR) &
THIAT arall @1 fAfA=Tamell &7 31 w97 6.0 AIYeRR ¥ favan
T |

DRB IM4252
DRB IM5929
DRB IM5124

DRB IM5034
DRB IM5628

DRB IM4475

DRB IM4976

DRB IM5109
DRB IM5852
——— DRB IM5913

a DRB IM4725
_L_: DRB IM5433
DRB IM5119
—— DRB IM3812
L DRBIM5017

— DRB IM5078
DRB IM4043
—1 DRB IM5016
DRB IM3849
[ DRB IM5484
DRB IM5997
DRB IM4189
DRB IM4726
—1__ DRB IM5861
DRB IM4717
DRB IM4673

DRB IM5020
_L: DRB IM5130
DRB IM6054

HIGYRT U &Ts1 & MHC-DRB1 @1 cDNA
Gl BT AIAS Bigalel-fcd ATAT




. 3 e C SWRI
o oy
o 3
5 <
R

ANNUAL REPORT 2014-15

HITHH 5 : faerlad Teh-Iehl ST UTASHTUT ITHer Us T=IT

1. Y& JaAT § dh-1P] LR gRT A4S ST
fasra 8 wuf~aa srdHa

RS [T, THGA.S, T, 30T FAR (1.10.14 9), 3. {g,
U. W1g, M. ¥Hi (30.9.14 ), SIAL MFTEAR (18.11.14 D),
JMTF. IgIdl (18.6.14 TH), TAAL THi, WL WUGR, Td=
HAR, U1, FRFGRITE, 3191 BAR (19.11.14 W), wU=E, . URIa
(26.12.14 qH), I8 UBI (1.10.14 ¥), A HSH (13.2.15 Th),
BT S, 1. AT (27.11.14 TP), ASTHAR, VAR, ok, THI.
AT (19.6.14 %), .09, AIE, IR.YS. I¥@l, SL.&. UG, JAR.P.
HIAT AT Seele R W

Yo Ud ATAiRie ¥ ydy $ierd gRT As SreT 9
AR : TDhip] IR &3 & oI T8 H Kol 69 XIS Bl
(4513 W) wwfera favam T | AT BT ST IRIR® WIR T+,
3, 6 AT 12 AIE P AT TR HHL: 346, 16.04, 21.18 TAT 28.07
YT, RBT | UM ©: AIE WX SIEd & I 506.21 UTH & |
Th-Th] TATATRT &3 & fhaAT1 gIRT U&= § 2001 W< 91 T3 |
TR R, AIGT AT HHA1 &1 AT (956 D HAL: 5. 6117,
5619 TAT 2306 Y&l | A (IR0 (77.53 UL UST= 3T
TAT TIFR—ATHR) & AT YeTs & XqS B Jored a9 T eI
2| T ST gRT e Y€ H 10 Wl ¥ 15 9+ UTwT (50 Uforerd #
<1 #9) fog 3 | 39 99 95U 78 (GMM x P) 9R1evT =g R
foamt @ faaRa fad 7 |

frar @ o) 9e BT faavor

YRICUTE U4 ARIRS ddia! gIRT farHl & ¥ds 4 4s
I H YUR : IR Al & 14 fBAHEl B [ 280 Wl H
I WS Td PMSG (200 1U) YTeTdhiel & ST=iid A AHBTA
3T T | ASdTeT BT URWT 80.7 Ufaerd wel # <@ 47 | R

29

ofid IR ugfa R 226 Wi # fREd w9a W) e T
T | 319 & 77 Al =1 AHAT DI ST a1 TAT 114 WSl H US4
BT SAGR B | HEF T gRT IShee Hel & I &7 STIRT

DR A NTS W AT DI gl &Har H R g1 |

asi 94 B wia=
Raerrg—frars &1 fasRia ugfaal 4 9s scareT 4 gur:
Al & YaS ¥ 1—2 A< & 991 § R g9 DI [UaTg BT
yaed fdar ar | w91 (8) &I 80 ffer /w9l /e &l v |
R g QAT AT | Reb S T8 1Y T HHAT DI It A (18.8
Y1) Reb gg UM dTel W8 H 90 Tl @1 SH W HEAT BT
Shifad aoi 1.5 fuT. 1 (20.3 M) &7 | T @ 3ra=err |
QI g & Al DI finisher ST f&aT T | ®Rep g8 181 U
qTel BT FAT H (24.00 FH3T) YR g1 G ATl FHE & HAA gIRT
5 A8 &I 99 WX 1M 9fg % (30.25 fHuT.) T @01 778 |

IRT U4 aRIME Sldl & gRIAS] § R : f$aEl & ud
R FHA-—IAF—=REE TS & UfF TS T T | 3RS,
TR HN—IUT—2RNTE gl H JHell T =1 Bl gl @
STEHT 3fferh &1 | UlEl # SHfaar Ry # sifdrean vd
qoIarq Sifae qom <ig & ford urg E | framt & e
IAEH, o wafa we ARl &1 @ dur S=a i
TEfrat & IR H TaheID] TeATE < TS |

WA AHHID!I §RT WSl H GUR : ThAID] IR 7Sl
% NaSl H WS WReF AHP! AN B WR HIUCT Gd J &R
FrRIf3a urs TS | AT RATFT=ARYT G2 WeWrl Yae! | a1
HIVTAT &R BT 65.4 AT 96.8 Hfererd a1 | fiferan, <<, =1,
SHIQIUA AT A 399 WOl & YR HRYT I8 | A




TR =T geriar € b Sl UhR & vasi § |l # ER a5
Haftra JrRAT @1, T qAT A H wqd T 9F DI dHIRAT B
AT AL H AN URRT Ud dablal a3 d SHIRaET &1 1fdd
A YT | 3iRdl ¥ Yo Pl YTgHTd T H ATdfere WU 4 Afed
RET | BT & BRI BT IH AR [geryor guidm &, fb @
I WE H MER dF @ dARAl siffead Bl 8 | daia
RITTRT FAT HeAT Yasl H dfie G &% HHgl: 7.08 AT 5.39
gferera RET| g%, FHIFRT, gaern aor R 9g & UHE
PHROT UQ T | AGH SmenRa e qwifar €, f wfat |
T RITFTIRYT & Yagl § GSS T T Hal # AMER a5 B

ARG BT FGax H YT AN V8T | 390 fqusia agwmirar
el # T & SR MER TF @I qA AT § i gr
31fSres Hg BT T AT | SH TR fageryor geilen €, o

P WSl H GaoIdT AT T Td BRI AT Wo1 H 2a9 Uq
3R T Bl SHIRAT 1P GG 82 | Tb11h! AT &
A B 1578 FARAT & TAI DT SToR1H WA & o Sira &
TS | LTS HHAYT & Gt 58.9 Ufcrera anfifes wrrel e g
fafqerar & wrer 37.5 Ufrera (&l #) | 73.5 Uferd (| H) &
A YR T | 37 SIo}iF Al H S ad i (7.0
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gfererd) deim SIEagRE (0.4 Ufrerad) ur 1 | AIfRar ustii &t
a1fies urguid 2.2 Ui e | yoimial § TR yHRd W
A TR T AT DT UGG 18.6 UTEIT 1 a1 gTcADAT B
AT A (29.5 Uforerd) W Halfde <wr Tam | Ry aen
BRI STTgoli~ed! HHI—HH IR TR | STEHRAT Heclbral
BT HHHOT SATHTH AYA (72.4 Ufererd) H daaedrq |fddi §
(35.0 UfCreTa) TT A HA THAT H (31.4 gfawrd) & A1 aIfis
gTgHTa 50.7 Tferd <&T| I FRe IurEl & oaid @
12475, 5770, 1100 AT 1900 WSl BT HHAT: HSfhal, TS,
TERYB—HEUHT Ud GIGRIR M & ford Srapravor faam 1 |
S ARTRET 7950 HSI BT FT-HAARG &al fUels Tg q
660 UI3I & UR clell & Ot 9 & & SU fod | |1
e ffoR—fam ISt Mt @ 18 RS 140 foram
ArTfad gY |

I RicuaRI gR1 3 &4 9 faafia fd 1 Saurer
P ERT S SUINT A IR : H9 A FafAT fobar dwermdi SRi—

T B BTy, TSI, TN TS, HHe 9T St f+7of, Iaare
P SifeH FoTrae, g% ey faera anfe o= veeH oy 3 |

BN A1l U4 &1 TR S H gRT A$ UTddl ot
af¥fe—awfore Refd §f R : | &1 go9r Tfafafat
BT Y=, AR ¥HT, WRey RfaRy, uldero qerr fafi=
HrIHAT & AegH U fhar T | 99 & SR 10 gty
H @l 6465 ANID AT 8T | eI § fafd=1 |re+i (29)
W I aTel frami qen fIaR srRiwdaiel (1611) BT 7 UTe
TIT Ude Ugfdl & 9R § Fd9dq SHGRI & T8 | 3T
PRIHI B ST W1.6.31.1. BT RATYAT [, AR S d e
T, AR IMUAT fead T w8 Sded R B Ui
(RTORAT & SR, ISIYR, IIFaTS], Urell forai dor f2ared
U & T RTAT 172 Uit & ford) T foedr 13y |

AN AT FEHTRIAT BRIHH Aheddd delll ST 8T & |

S Scural & famior v fesirss v gflderor
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TAA H ERI T WS UTelh] & ATl ABHIFTAT YTl R H1y
IR I T | TSI Tl / hieeR] @l gt 1494 Ufaat famaml,
Tf3reroneia, FedRIdY WIS, IISTHR HiTeH! g 3T B fadaRd
a1 T | frami & Harai & IFFCO faa WaR fafics g
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FATTTe RATY I I ST [T T AAT 4 UTeAdh| bl FHE
H g e Ao B UM Pl mkishan.govin Ud W
Uoliad fham 1T | Ws urerd H Heli fharl, Taddl S
TAT IASTHI AR & IR H U RS R &) 78 |

ATIC IR Y AfeaTy

2. <feroft affiemrs A Aigerl 9s @ IR @aen A
IR ©g Gufad srRi$A a1 & § da-ial
BT TR BT ATDhel

IR, IR, T.UH. IR, Q.. Jfefd, ST, FTFRIeH, T9.
T, IRGHR, . TGS 2T Sfl. JRefl

Y& THATD) AMNHIUT S R BT bl : WS Yol & gRT
IRARS WS YTe H dAers, & fReardel, ofdiidRIA e
ST o7l & 16 7Tal & 88 YS! Bl FHIRT B Ude feharail
DI Fehleld B B UP A (AT AT | S ARIE DI qelel J
A faaRer & |ftd ffear (71.59 ufoerd) #$ fovaRa
UgiT gRT urell S 38 €| 94 fHy T gt H | AT 23.86
gfcrerd # 81 I 9 wel & o Sfud SmarT agaven &1
YTaeIT UTT 147 | ARTAT fIeReT e atell Wi & Xd$! df I

Ae Idred W fhamt & gfdreror

P THI H GTell ST H 9199/ TR D1 SiTell A a1 AT 9Tt AT
H¥IeT deTs & UTAId Wdl # Gel MM & Il 3@ 97T 2 |
ST HHAT DI [HERTRR SIBRAT H AT A G ST & AT
IT O ¥ 15—20 &7 91 9T & AT =R =g Aol oIl & |
W e SR @) uREl & sl @ SRl & Wiar dfer
ST 2, 578 #91 §TRT =T ST © | HHA1 BT 2.5—3 AIE BI SH
W Y A GOl PR I WAl & | XIS H b qS| dAT S
STATRIT @1 T 80 & 120 & Aed BIKH & UF folTrguTd 1:30 &
1:40 H &1 I © | U&F @1 Reafdi & argfeed FHR™ &1 v
fopam ST <1 & qer ifdaR WS A TRl 1 Bl © | v @
Rerferat # verm F9H W S BT 3MY 15 I 13 A B ¢ |
Fafdd wa ¥ 72 Ufawrd respondents gRT ARG gaT
eSS 21 T A 40 UfRrd fhar & uggeit § Sdravor
FAE |
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IIIE 9I9IR &1 99 : foeierdel el & Aemuead a3
ISTR T JAEJT B B FHUT (AT T | UAD HITATR DI 5
ISR H ST 1500 I 2000 ST AT 800 A 1200 IHRAT BT
FRIfT BT 8| 9 9 B W8 © A9l @ fold WS uTeTd! Bl
T3 BT ARIRD TT & AR TR HA: . 1200—1700 AT
. 2000—2400 U U BT YA AT ST 2 | /S UTeld TSI
A #Gf BT F. 6000—7000 U T Y & A d2T |

yaa faad &1 Imaeq - TR e @feers) o
JMTeTdIGRHA dedid & (i Tl (IFhMIgdd Uce!, FeigRH
AT eATGTST) H 14 TAT 15 BREXI, 2015 I U Yarl gl o1
AT fbar ar| fHAET B We UreT @I 38! Yeu
Sf-HAATRID <ar fOerr afe o1 78 vd Suan & aR H
SERI &1 TS | Bl 14 TS NGS] (T 1800 W) BT IHT
T T MR SRl &1 SUAR a1 17| B fHAri o

FaUT qAT WISl A B Reb RAE B A8 WRY AT

SATEHAT R S 9 & BT IR IS THTd T 7 T
P |

e & Jrfedrl = ¥ A4S Ud 9B Srad
IR ATfearial a1 sferfaeT § gar

3.

TH.UH.3. AhdT, TA.gd. R, wues aem <. 93T (8.11.14 Th)

MR A BRD SIRYR FoTel & IR WUl (SIRYR, ReserarsT,
fqeTaTST qoI ATYR) & del 800 3Nl fhAMl BT g
T YRATSTT B USHHRYT fhar T | {1 T Ug] wRey Ud
BN B I dPidl BT gazd AT faRTe W R,
TRIEN, gHoT qAT WUt & Aegd 9 fhar | e
ATl BT UaT b T Sl H Wl Ud gabl T faaror (20),
IR AD a1 fUaT (4000), TRy RIfeR (6), Urrfdes Ug)
fafeear fhe (400) ST/ @ISt {48707 /R0l SR afeca
(212) AT ST—ART IUTE &g Il U4 M8 BT IR THE & |

TSP feart @ Ael &1 faaxor

TSP fhar=l &l 9H%0 &1 fadawor

TSP &3 ¥ GAIHYUT BRIl
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1. Hi¥ IUTeT & oY ATIYRT WSl &1 GIH aom y&as o
Irai Rraa fasra (vi.ga.g4.q1)

SIL3TR. AT, . UTaaT (26.12.14 Th), & TBTL (26.12.14 9),
.U, TSI (30.9.14 Tah) SR, THT (30.9.2014 Th) 3TN HAR
(26.12.14 ¥) IAGTHAR FT&, BT S, L. Bleil, LMD TS
T4 SRR, |

ged w$ dIol URATSTT & T ATAYRT WS SHTs A1 2014
Y% B2 | B THTE H Sird TRIRS 9R 5+, 3, 6, U 12 FEIH!
DI Y WR HA 3.09, 17.18, 25.79 UG 32.70 fhuT. U 1 |
T 57 HfcRId ggel H ©: A8 B SH W aoid 25.01 fHur I
31feres a7 | & d <fd gfg & 0-3, 3—6, 6—12 WEHI & foIg
P 156.50, 92.69, UG 49.74 TTH &I | U2H B: AR, TD B:
AR 4 @R A1f¥e fIa-sgad &+ ScTeH $HH: 0.700, 0.472
TAT 0.925 fHIT. UM TAT| 0-3, 3—12 A€ Ud @R® & forg
SARGIAAT SHHET: 97.25, 97.81, Td 98.07 UfIA & | FANTH &
95.56 Tferd STdfd FHANTH @ MR WX HAAT o X 91.07
gfaerd uTs TS | UoiEE el 3l 99+ fave B A g, i a
afe afg ax 1 9 2 & foTT waen 3.85 fHUT, 27.09 UTH oI
10.59 UTH BT | 19 T8I B STIRTS H T 3944 SR & 3ifds!
B SUINT AR fazeiyor & forw fbar wam| ©: 48 W
INIRS YR T4 YrH 6 ATE] & S<ara & Ty ugpii &l goiid
A Tl 77 | 98T FIT AfhAT 9 T YOI UR SRR o |
3afee gig <X (9fq /Ui av) 6 A1 aoT Wk Td YrH 6 ATET
T STeH & folv 70.3 Ud 2.43 UTH &Y |

HAIAYRT 98 & I FaAbid 4 G $ Iga I TP
gy T AT | 6 ATE IR ¥R & v rarfre fafderdr

BR B TR ATAYRT WSl
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% g®IE W interactive panel ==t

%9 (h? =0.19£0.04) Ul 78 | faf¥e = EDd 991 T
AT 8 G & AHY DI goT Ud YH GFY Tl bl Fad
Afres <& AR WA TH-UF G T B A SrgAd
ATFATRIB] A U G DI AP UR oI H 221 U BT AT
GFY % 81.753 U9 &1 UIdT 74T | URVIAT & = JaADIDb D
JYEAT 6 AIE INR YR WR 3ffdd ufdfhar (897 ™) wd 3=
Hewad ufdfaar Tav oI S T MR (0.566 fHUT.), ADG 1
(5.601 Im), ADG 2 (3.132 3¥) U4 GFY (26.52 7)) & ford
a1$ TS | A @Y 3 BT G B MG W gd B IoiT glag W T
TG BT 2 3Ty RRTTTH TR g B 1 311y R U IAqH
1€ 6 AIE Tol YR & MR W Uhdl 0T I U <8 fddheq
B T 2 | B 59 T Wfcreiie fhami v SRR dwermsi ol
T TS | 9ES W 3 Beal W 17 Al & 36 XdS| H el 3011 AS|
(1876 HIGT ¥g HATHR) @1 UgaH @l T8 | U&= H o1+, 3, 6, 9
ATE @I Y W AT IOl A 3.33, 13.73. 19.81 U4 23.35
1. TET| HIGT &1 IUARIAT & AR HAAT DI STHER 77.14
gfererd J& |




der faavor

2. TelEl & SdTed @ oIt Ia9 gRT 9RdrS! 4s &1
fawra

Tg.d. Toll, e AUST, TH. 3gd, Wik Il Td fame
RENEI

39 Hlolge T I ARArS! 9 Sl 1.5 HUT. @R ATl
GFY T2 fSrde VeI &1 AT 30—40(L TAT Hgeler 50 Ufcrerd &
31T UTH 81 BT fAdhT PHRAT 2 | 5T, 3, 6 Td 12 HEIHI Bl 3G W
NN I751 AT 3.17, 16.37, 22.93 Td 31.53 bt uram 1 |
¥ TARTH Td F91 ST &R Toi=+ & MR TR HA: 97.54
T4 91.31 UfTerd I | %6 I, IRT, qIMND UG HH1 DI T2H
T fg<i BeruT BT JIRIT IoTT SHHTT: 691.86, 767.22, 1481.23,
546.18 TAT 679.92 TTH T | g BT AT, fITH IR, ITAFAT ¥,
AT, g @ oIFTS UG VS ALl 39.28y, 36.73 UTIed,
18.99 UfAI¥Id, 55.76 WfTeTd, 4.59 WHI. Td 0.49 URT 1. %2 | |
©: }I§ Holud & oY gu faue s 8.26 fHUT. Ud 20.5 UM
91¢ 1Y | Ufciges 8GR 9Y3i & feTy EADR 2T EAMR AT 0.
1421 U4 0.6241 R8I | ARATS! TEA & Yo &3 § Taifdh
faprT & T TRBRY GRATHT BT 105 He 9 T |

Jeai A9l AfEd aRare! v
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3. U&H § WRI A & JAi RS [ vd geaid-

Ud. U, TS, Toa, JENY AL, 3TR.&. A (15.7.14 Th),
e A+ (1.8.14 ¥) U9 TH. 3R

T ®ai (PIex], HERR Ud STeidlell) & 100 WS UTeldl df
8212 HIRT W BT YSIHRYT [T AT | ol Uil STarl # A
4493 TSI AT AIGT Qd 367 IS A1 He IAA redd &
fow T | 519, 3, 6, TG 12 HIE BT AP W AT ARIND TR
LT 2.45, 16.17. 23.22 T4 30.12 BT, BT | HIFR &7 H 3T
qT & ¥ Qe ARIRS YR urdm 137 | 9 dadT d 1913
SITHERI @1 1 ScTe & 3ifdhs ford T | a8=a g § &7 o
HTAT (700.49 UTH) ¥RE Ud SIS H UK ATAT (547.3 T4 546.5 UTH)
W 3T off | IF BT AN (33.1) Td AGeleH (35.2 Hfkrerd) &l
3ftc A STreraTed Tifa @1 et # S B Sreedl T[ra uTE TS | °g
P TS T Bl A U T o) | NSl U SIS Td UeH
GIRT 98 I HAIRT He [HATHT DI I XIS & ATAIRID fdHa
% forg faaRa fby U | 14 He I T ART Ui &3l A
TG T | Bl 1014 FART IISTHIY, 1134 JATER ASOT TAT 181
. aguve fsor &1 fder dfc wd ved |7 W & forg
T AT | ART Y97 TR YR RIells b1 391 @l gl IR
gqTd < & oy =R qRieror fby Y | AR afeedl B R
ReerTg aTel g # o9 Wig 9 1fda e WR 9fg <l 713 |
Bl 32 TRy RIFRT BT SMATST fdham 737 | Uil BT BT,
GULSIR. T WS TP P I oW T | Hers H a1fiieb ey a”
4.87 Ufcerd R8T | UR¥R H 1 Ufieror RIfdR qem aReER & 9rev
T RIfdR / e faast &1 Mot fobam T |

Tul TR afecdt ur yidier




4. IRAE 93 &1 o1 FeiRer (U] srgail¥ie SwmeEl
R Aedd gRATS)

N TIST, U, Ul Ud TP, ol

ARATS! 9 & Uo &5 § U aeror fobar = qe e et
(TR, SIER U4 aTSHR) & 2Afdd w$ 3faral drel &3l &l
UgdM ARATS] Wl & WUNING o7 FERe & fou &1 718 |
NBAGR, &xATdl & AegaR fa=l # &g Mol [Aaiid fha
ST, HTelTe &3 & 95 XS, 3MER, JIarsT Ud AR e
% 84 Xg$ UG [FaTs, UEUGRT, freTdTST, TSHEI TAT A1 BT
M &5 B 119 TS| BT AARTOT fohaT 17 |

5. R 9eRal &1 A9 19 g9 Sare 2q Argaiie
[EEaK]

T.Ud. A8, /00T HAR (1.10.14 [), AR TAT (30.9.14 TH)
o3 AIgM, MUY BIell (8.10.14 Th) Ud U, U1 (9.10.14 9)

ST 3, 6 U4 12 A1 U 3d ARINS VR HH: 3.07, 12.13, 19.77
Uq 3336 1. 9T AT | & 9 19 AIE Ud 3 W 12 A8 W
3T <1 gfg ST 100.46 U 78.15 UTH J&ET | 90 faT &1 g7er
J<UTEH, 150 &7 BT g8 IUEH, Bl §e IUIed Ud QI
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JMafey BT AT HHI: 76.70 fHUT, 106.12 fHUT, 121.46 BT,
TIT 196.16 &1 XBT | TANH & IR W q¥d THANTH T qT
AT ST &3 HHET: 99.37 TG 91.88 UfIYId, 1.08 oficx AR &
1T YRl T | arf¥e STReNfAAr &) 03, 3—6, 6—12 HIE TG
aRIP Sl H HHI: 97.58, 100.00, 100.00 Ud 98.75 Ufererd &l |
B 217 IHRAT (128 AR UG 89 HI&T) fhaml, TRBN Td
TIR—IRBRY HRAT BT I TS | 3P AT Udh STH IhT, T
qTeTeh 1 SIFAR] & ToT=+ Ud [IdbT g FHsid & dad [:ged
e |

R gt

6. WS U9 dRal § NLRlamR vd wsfHar daraxor
g1 ufoRte ufafear § fyaar &1 srgaif¥e ot fa=or

TSR, 1A, 1. UIIaT (26.12.14 Th) Ud I8 UGBTI (9.3.14 H)

IR vd wsfear dar 9 Sz ufmig ufafsar
faf¥r=rar - SR & a1 fhas 99y 91 g8 © (DPV) &
ETRTARTT ¥ Icuel AR Ufdfehan &1 R A §¢ I8 Ul
1 f5 DPV T 4¥Td U131, 719 9% <1ef@ (P<0.01) R8T T4 R’
BT A 70.20 UfATd o 91 DI AT Hrar & fb Seprawo
3aTET # Ui ufaforar S # e 7 | 3T | I8 udl dell
2 o5 argemaies @ Wit @ aravie W ugsi § ST afoR
fdfshar § Pro) fAferar el § | dlers. J19 @l AHT 14 DPV
IR 7.59 ¥ 84.87, 21 DPV UR 30.75 ¥ 86.85 Ud 28 SI.UI.dN. UR 35.
31 ¥ 98.82 X8 | YI DPV WR 3.98 Ufcerd amraral {5 emag
A UAEIST B AT BT BISHR W T TRl
SRIRETTHD SFATITD UTAT 7T | 14 DPV WX 442 SR ¥ 246
GRI&rT (55.66 Uferd) T 196 SIGRIET (44.34 Uferd) o | 21
DPV W 439 SIMeRi H ¥ 420 JRIE (95.67 Uferd) Td 19
SRYRIATT (4.32 Ufererd) U 7Y | 28 DPV WR 444 ¥ & 441 GRIETT
(99.32 wfcrerd) wd 3 JrgRIANT (0.68 HfTeTd) URI T |




I DPV & ford SRl &l 31y T Ui+ yoTa R= 0.143
@ |1l Hewayul (P<0.01) X&T | Ufer U fo a1y g & dhamg.
®T A9 0.082 $HIS TC TAT Sl U6 & FROMHD AH
(—0.082+0.027) & ST BIAT B | $F FUMHD AH=T BT BRI
HE: STAMIP IR Aed Pl Y19 891 © | 14, 21 U 28 DPV
@ Ty TIUM BT STAM FHRIAD oI Sil UL3ATE. AF a1 WR
SIBTHRT & ABGRIHD THTT DI ST = | faeRor fagersor |
BB B 98 Ud SH BT 91 T4 A9 T PRBT )
e grar AT SEfe i T BT w14, 21 Ud 28 DPV
SIHTHROT Tffohar TR 3R A1eie g 1T |

MHC 2uciieigy &1 fifisiR vd wsferar el a8 S
yfoRtas afafsar @ G99 - Gor 446 URIT (219 RRE 999,
158 ATAYRT ¥E Ud 69 AfABIeIT WS) B SIYAY. T YD
f&d 77 | DRB, DQA Ud DQB &3 & fog urgaR weaifia fag
Y | 4 AT H WS BT DRB1 uRaffd gam | uRafda sare oo
TS 301 SV, off | TR 35 Ufcrey U gU o 29 SSCP
SiHIergy ufoey f6 aReaRar 3 uforera & arfde off | wef #
EIATSTIANIRIST Ud S ISRAIRIE DRB1 & o $hHer: 17.29 U4
82.76 Tfrerd Y& | ¥l & DQA2 %7 uRaeH fabar Tam (242 1Y)
Td ¥qs § SSCP & gIRT 29 SiFICTgy Ufcrey e Y |

7. Wsl @ faf=1 wRor uiver &) uRRerfaal § A=
IS B JJAM AT =g dcdd  (3mScda)
gRATSAT

JRUH. Yec Ud T Alg,

THUH.—6 db-ild &I Asl 9 Scafvtd g i @1
AT T BY, ATADIBROT - AT RIETHA el BT
IR 19.25 UTH T Td ! T 460 / AT, vuh—6 97 3@ &
& off | TA.U%.—6 T DI TRITHT &% 2.75 I 4.24 T fafed
BT | el BT 91N A8 YdheH aHdd ol | Udh D Hel (34.5
.31, eI 9R) foRY qof fFrafg smer W <xar 1 &1 ufafes
12.19 7 e SRTd &ear B, i1 & ufa fraum™ g &9
TUET B AR WX 16.78 TTH &I |

fAf¥a arga aREME TEl T DA T4 IAfad <
o1 & w1 391 fagl A SS9 @ 4 9 et
TRITE b1 & T Tbd B Y@ T | S 1eF 8 T2
TRA Il AT SIG—TeT, STI8TRe, Wots! & ufeal ¥ Thiad
B Y| 1 THA BI NAfed A0 B wHrRr 70:30 P U H
e 3T | 39 | AT A SIS BT el B @
ford 51 fagT SR o 11T | =RITTE 91 # 9 SISt 9149 &
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TH.U%.—6 assembly I AGT

Rangeland # TH.U%.—6 assembly Jad Hgl &I axT3

T 9 s S M g5 @1 g qur w9
]ifcrg fAsfor et | AL 1 Sl oH garl |

AT G ARG ds ARR A RS s«
BISSIdaliNIsS & faff= TRl &T Y99 : 34 G SR
I AMER ¥ U g7 fagr yan far war R siv o ud
ifcrd #8197 1 31T 70:30 (ST ARI) UG 30:70 (11 =)
AT RIS BSSIFARISS BT 0, 0.2, 0.3, 0.4 TG 0.5 Uferd
SIURCT T 1T | AT BT arael fafy & S fBar qen
fafer=1 geirerEt & RO &1 oo go1  fBar T | s H
I8 TN AT (S Ied RN Yo F$ MR H 0.4 T4 0.5 Ulererd &%
Irel WelEHl H fo MY Icei BF 8ol | 79 ARt Jad 9
MMER H RAFIRA BIERIFARISS & ATYRYT WR H g & AT
R I # Fafid o gst @l 718 |

TR AT ARG Hs AR H e REIeri
gisgldaiRiss @ fafr=T W™l &1 y¥md : RRSiemi=
B SIFARISS & JATYRYT DT THTT YA R & fold U 3
g fag! wanT faear T, faH TaR &1 9T ud Jafad f{sor 1




STET—3TT Tl # 70:30 (S=d TR) g 30:70 (F*=1 @) #
forr T e RIS BSSIdaiRISS P 0, 02, 0.3, 04 UG 05
gfererd &1 &% | fyeman | T B nes fafy @ SR
fbar AT | 39 WA A g urdl T fb MR g9 gad &
3uTT AT 7S JMER # RIS BesaaiRIgs R0 I
A9 Scoi Ao wu § dH gan B |

JTfear) seral 3§ fha & Yas A Jfae s & ®a
Raarg frars A Afdre dfe SR =1 - nfaard! frami
% 50 HHEAI (25 W 3 WEN DI AP D) B A1 U UG TIRT
fobar AT | w81 BT &l FgEl H 60:40 fARIUTT P MR WR
IRIER die] TAT U 38 fha & axie I UTell 17 | 9T H9=1
DI AR YT$ & AT TRMT ST AT ToAT ATH Bl Bl Bl
TR 100 T U HAAI & 379 ¥ Raetrar S o | Sire g
@ HoAl Bl Uit 100 I Ul w9+ & R 9 sifaRea wfaa
fArstor Rt /=1 i {6 a1e 3 200 M Ui 94 & fREE 9
Reretrar 1T | R1fd FAs1o1 # g8 WIS @1 AT 14.47 iR vd
75 UIRI Gl U1 UINe dcd o | JIhell & 9N Ud a_ITE H
3T Tpe WIS 9.98 T4 597 wfcrera off | 85 fat & WM &
T UTAT AT &7 FRIGT | & 9991 4 i WR gig 5.54
fopa. Torm Sird w9g 10.57 fur. off &1 o ufdfed wR gfg &
fedTa ¥ 72.01 UG 124.4 U <€ | R e | H9A1 gRT U
fpuT. IRIR® 9R 31T & & ford 6.19 . =k 5a @R
T S o Sl A8 H "Tdhr 4.97 {1 R8T | Ul & WiR BT
JEIYT BRI UR I8 UTIT AT b Sifd g & He1 H b yared
HYEYT SATT T | R1fcrd fHST0T & SIYRYT BT HAAl BT =R1S TR
3R T AT | RIS A & H1 &l IR 3 31fSid b uared
SITET o AT fHAT F SIFgEIaR g7 w1 Bl Rafad [#sor a1
afrgfd &g SareT gz @Ry Raara | anfdie faegeryor 9 I8 uar
AT B TR Fafe & SR i1 T8 B HAAT o Sl SffcrRad
<fcrd FsToT @R ST BIFd w. 390 URT HAAT W& | WA &
3T H |1 H 9 9 f3Y T e I8 U T & Sifg 9E |
HEAT BT AT BT . 2230 T HAAT R8T S b i a9E
P HEAT § . 1533 oft | 59 ORE fha & Afd s Ream= |
. 307 Ul HAAT & 2979 | SRR BIRIaT 83 |

uy] Fafecia s Haea—=raeer qau sfiary w
deds driHH

8.

U. 918, 3R.QY. ¥ Ud QUH. HIAT (31.8.14 Th)

JATERIA I BT Ura- B drdl SNAT0LAl BT JAadIdRor
Ud Ugdl : QR AER BT Ura- bR dlel SIaryail ol
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GIFHIHRYT HR- & ol 3@ |ed yomen # Uifid one ugei |
WHT 29 bl [T | SMHIRST & AR TR 31 Yebel Silary]
9oIa ol TR | S1a IR 3R 31fYads e &1 ST REl & |

ST &1 UTa B arel Sa1v] &1 yAdHI 6RO Ud ggar:
e T U R dTel AT & YrahidRl & o1l SIar]
®I i gad dfeqdl | Ui fabar Tam ok 99 &9 Ui
fbar T | STHIRB! B AR WR 18 Yhdl SIAY] Yrap bl
T | 519 IS SR 1fodd Rt IR E |

SiF 9% vd N AL ST (NIANP) 3 SHT HRAT: A1
16s rRNA s[@eTrati (.41.114227—3.41.114250) B NCBI S
g% H WO AT RE AaeE B A B9 (NIANP)
AT H STAT 1T 1307 |

9. Ulvvfig td TR fharceis SUrRl gRT 93l &l

g &HdT 9614 & = U1 LR 1. gRATS=T

TH.&. ARG, 41, G gd 161 HAR

UeE W dadl oRIg AAEEl R R TERmRR uypel § aid
Tcdl @ T | $HH <8 IR, Yo [A%Berdg Ud drHTwioT §
HH BT I B | B.9.3.31.7. JIABFTR | 30 fhetrier & 3
UTH & &l BT FRIET fhar ud 35 Nasl I ol 6873 U B
3t T T BT B & forg fifeed g v | ST+erm ud
I dTet IS I 7 W 8 AT & SfaRTel WR @A & 7 forv |

Ia H ST Ud afaT & ArsRdl HHS: 1.27 3 1.59 Ud 1.18 9 1.
91 YIYITH ET 1 B MY o | 31 RE Rt YIS (5.90—8.78
TMH/dL), T (1.91—2.81 UT/dL) Td TG (3.53—5.09
YTH/dL) BT AT AT AET A of | e JRAT TS BT W
AR SeRT H 25 FHUT/dL & Jabrael |1 gggeil | &9 (10.
14—21.05 THUT/L) UTAIT T1AT | 9 914 BT Al SIFaR bl
fed Rafa | 1 81 YT o7 T 39 SIHaR! | URGIdT HhAT 9
BN WR 4T SiES] & A1 Ul WRAT <@ AT | §9 ORE B Uy
OIEH &1 g I S 8Y | ISP TS H 3—5 B WS oI
TR | IR uTs TS U4 Yas § 9139+ &1 ufaerd 11.08
(74/6675) UTT 1T | RIA &304 & 3MER R Hf d1s1 Wl § 4
36.17 e Fef ¥ ST B BE UTS TS | IR G—4
TR BTHIGIOHT BI HH BT ST & 3R gHRT H) Y 8 o=l &
JIARTA W G & A1 gRT ST ST AehdT & | ST-1eTH Td a7t
TSI & Yad & T W BFTd—daRIGH A gRT g8 &1
TRIGHIhRYT fhal T | SLUAY. & =TT DT ST+ Ud S STemRe
2T I & foTy —80°C ATIH UR ARI&T b 1 |




10. ¥ ¢4 GNfdT® d9@ & Savid Ws U9 dEl A
Tfaee A W@ AIdT B HedArsl ° wafta
ERA BRI 3T [ W (THAR)

TSI HAR, TH.UH.B. Thdl Ud ARTH. HCT

THIGEIT B 9@ UgdE & IR UNfE 9919 &1 3
I PWRET WR YHG : YOI TG BT cortisol, T, T,
progesterone Td estradiol TR iR—w1eid U1 IET | BTeAifh
A g @ o H 4 99e |@qg 4 T, T, W@
progesterone &I ATAT &H AT cortisol BT ATAT 1ferd off |

Tgarvsicalia ArayRT Asi 9 wyad (diufre + ardi)
a g &1 Ifeat yfafears, 9a Sia waREl, svsieadt
TR, IRl dAT YT SAMGA R YHIG : AYad 919 998
3MER T8I HR1 H Al AT U TV Bl § derad] defd
(P<0.05) U & <dl T8 | RGBT Sl &1 arvenm |yad a-ra
arel el § qer # RR @R RT Af& (P<0.05) 9 H a2
STafes gag # PR @1ef@ (P<0.05) ¥4 ¥ 97 | f2araifa aik
PCV &1 WR Wgad d1d A IR—1d wu | ywifad gu |
R A @1 e HYad TAd HE A ST el Arfd
(P<0.01) 39 ¥ H¥ B3N | 3T ATAl SUT, T Hfcrerd, T
YO B BT IR T T P @y R HYad qAd Bl
R—A1ef YT T 1T | R uggst o e wgad
el gl H od Jverdd &) (CLATS), dg3rvsiifiie
yfafssar (>3CL/ ), sid srverrg ufifsar (CL+LF) 3ifda
IR T | g R g @ (61.36 Uferd) @1 e aera
THE (43.48 Tfcrera) # o1 Wiftg &9 off S Igavesania
HISTYRT w8l H iy (qd1a gd dIufores) o=ra &1 4o & Siifdd
BT W NGRS UG BT e 9far &1 Gel 40 T (15
RIS T 25 TG dTel LRIl W) AN AT B TSR
31TS. BRATS BT ¥l T |

HATGAYRT WS | THaRAT A Ugd 3l g8l d IR
A 9919 &1 3 9Tl PuREl, ATFIaRor ef SR
Gfrel ggref SWRET R YAE - HR—AE 2015 S FEHl A
HATAYRT WSl (16) BT T A H IRTER—aRMER fquTfore fova |
THE—1 B WSl BT IG—IWG AT H STdfch FHg—2 Bl HSi Bl
YTepfciep AT TTe o 32U bRl &b fold STefary Pel H 10.00
Tl W 16.00 g1 B el X7 AT | I fea¥y W ST el B
TSI DI 47 IgevsIAT & I WSl + PMSG UIeidid & gRT
e & ol TSI fHar 37 | ¥l BT FHRTH / Uoi-d dR1aT
AT AT FHANTH B 13 o7 uvard wSHfeaH UahiAd o M |
TfeReIT AR UEAE WR S & 3eddd =g, 971 NIANP
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g3vsicali® s

gt &4 R gor

SR ol T | X ATSHT A <A1 aR g1 0 fed, Wl aret
e oIR A9 & 13 Q7 918 U3 by | wIredr TA1 3
3I<T: ATT BT, STRATDHRYT Rl 3R S Uared & el &
forq yoeTRa foar |

11. 9l 4 HEAER o4 & ded ¥ feeife 9
Sfi9 @1 afYas g vd aavr quia (S1d1.d)

N®. FRIAT, TATA.D. FIHdI Ud TOH. {4

Bisulphite methylation &I & gRT S @
methylation @1 3/@¥ei: MTNR1A SiI9 & Al AghroT
# methylation & IR @I el B¢ A—IMMIAID JeATT
faam a7 | MTNR1A Si9T R methylation & U4Td &I U@ &
foTy CpG Plot of EMBOSS & gRT #uf SfiF (91H1e=+CDS)
@ methylation @1 3TaxeIT BT URIeToT 2T | Exon-l &5 § CpG
g & ol bisulphite e PCR usAR f&Sige o=+ &g
Meth UTS¥R ATedR BT WANT fhar | gudade Ak &
AL ¥ U@ fRA ST DNA &7 bisulphite gRad= faar
TR | Bisulphite uRafdid DNA &1 173 bp CpG &9 &3 &




fafre grg™R & |1l Hot Start PCR JfdT UART &R wafeid
o w1 | faeeryor | 8 9 T o a1 el (RR IR ) #
FAMT JafeT argepal 9 oI |1 10 CpG motif methylated
2 3T ar=7fd 606 / 607 31X 611 /612 & ST fb A CE06T
3R G612ASNPs & {IT £ |

CpG Plot of EMBOSS 97T &x& MTNR1 i § CpG gy
D g

CpG  wryul o & Hde  owers AT
& H argsa Reafa (bp)
(¥ ex+CDS )

1 1344-1772 429 YrEe} Exon |
T

2 1923-2254 332 Exon Il

12. AN wRofifadr R Rad IRANT Acas srdba
3. g, W), WofeR td Uh.U. 9=

¥ 2014—15 & OIg STAarg fTH & SR W HaelH & ford
SUgad 3 i dered & forl S & o 3 7eg =R
TP AT CRBRLITE ¥ USTid & ol ragrR & #e 719 dd

qTg TS |

Al @ Yas # uRadfa ff ysgs sdisw (MWMP) &
YHId BT AP : IR & BT Td Al & s
MWMP (T& aR Ifd-GfTeIe &ar/ufdead) &I an] &xa
ST URIET0T T 1T | SToxiH URGiIfdal &g 9ol 8202 HTf-raf
& T WSl W TAT 234 THA IHRAT F BT HedTdh fbar 1 |
TSR & ¥ U4 Uers # 3reRfed Raarrs wderd # drell 78
TSl & Y€ H FhSer Gl @ ywifadr & arfies fAtar org
TE | fral & Yag # Mg @ YT S & 3N &
IR 31 (60 wfrerd & 31fdd) g TS| ueH & Xael B
T H Sl BT B TSl H WS B yHIiaar S g
TS | B B X<l H AT gWIfaar 70.8 Ufoera (RawR) o 98.7
UfRId (A% @ S[F) O SIddbIR H ToIT 52.3 Uierd (@1vd) |
98.5 AR (QTH) T® WByR H &! | STeadNd Yol o
s dTsied YN & arffie T1faar B e & Nds)
H 0.26 UfCrerd a2 4.8 UfIRId Ud ®TH & X<l H 0.19 Ffoerd e
8.55 gfcrerd <& | AT &) arffe waifad Yast & <1 ueers
AT H I T (3.0 IR & 3<IUT) & | BTl v
vd B gRRefIAY § A yarfaar #§ sfar grim T | e ®
Yael § TRpIErR B arfies TTfadT 11.73 Uferd & To1 % 0.
25 Yfcrera (RRAFR—HhRaR)) | 22.88 UfeId (S[A—3TTRI) & 1T
e AR fear quifar 2| BRI SgoHtedt aen
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R sfUsHa &1 aifie Y9Tfadr hasT: 0.2 Ufderd oI 0.4
Tferd RET | JMSARAT UoTfa &1 arffies F9Tfaar He & X<t §
23.19 GfI9Td T BTH & Nde! ¥ 30.96 Ufrerd I8! |

Y& & gt # ARl 7 Svst @l wve &7 Sivad wreie wu i
10.55 3T0S UfT UTH ATE | 1288.40 310 UfT ATH 3R (MWMP)
@ HEg AT SR § g W TR H 837.21 (US Ul U™
(CWMP) & A& <&T| G—hI &3 § IgRTSel Hhaor b
17 ST U&= & YS! P Ve BTH & Nl § Fefd wu A
31fer BT | BTl T ST |HA 8T | AfABR H A8dR
FRTIeRIY ¥ QTuSt 1 Heam S+a 7 208.33 31U Ul I ¥ TS
H 2674.67 308 U (MWMP) 381 | MWMP & d8d I T
B B XaS H RIS HHHA B el Fg—Yhia &d 4
s DI T Y &F H I8 @) H 7 | BHgR W
LHSd @& "1fid diadl MWMP & dgd 167.69 (31la) &
2421.21 3798 Uf UM (M), CWMP & d&d 20.00 (WHRa¥)) A
3533.33 31U U UTH (31Ue) T TST Ugf # 333.68 (HRas)) A
3397.28 US U UM (3FT) & | v &l uRRerfaar #
MWMP Y&t # 1000 319 UftT U1 A SATGT AT aTel Uil &
ST S ¥ Ry #18 @ I 10 9 40 iR & #ed Rel
AT CWMP Yaet # ST ARamaell & SR 20 9 30 Ufaerd &
g 38T | MWMP & T8d B & Xdsl § 1000 370S Uil U9 9
3P BT FHAV B .H.%.319, JABIR H Al fad wU 3 SaraT
TS1 (50 UfTerd ¥ 21fdes) # A4S | Fells & QIR AT WS Tol=
BT HUEYR R ST 9 N & R (40 Ufoera < aifdep)
fearg feam | ve g9TR 81vs ufy U & SaTeT BT HehHer CWMP
sl # 50 UfIRIT A 31fere Wi e AT JolTs o Ry &
SRIE AT TST TSt H 3R AT # YTy 1347 |

7~ 3000 - N\

Field

2500 - —a— CSWRI
[e)]
& 2000 - — SBF
2 1500 -
L.
& 1000 -
[
=

500 -

0
25538

Jul

Jan
Feb

K E’.’ gé < & O 2 A&
yRadia &% ydeq srisd & dsd dsi @
Xqs H EIMSd AHHeT &I figdr

faser deee W fEHied ®ergd Ugd WU 9§ UG e
SABIRCTHY dAT CehRENSad Uollfd U1s TS | Uers &



: CSWRI

Yasl # fRAied dercd of aiffie SuRefd 21.5 ufierd (HRax))
 98.3 UIRIT (S[F) &AM Afdar 3 ¥ faq=R & SR
B | SRR T SHBINCIHA Yolfadl & rgura 4
HHTT: TaCaR H HRAW T SR | A1 & SR gl ol
TS | T TRE DAHIW. BH R BHET dered &1 7rd J
AT & A, TRPREITTSA Yol &l Ridqwr I fedqwR qerr
SHABITRETT USATT 1 ST HRa<) & SR T T8 | 7
IS BTH BAgqR R G HET 7 RHIEE Herdd Bl Sgurd
31feres T | AN TRITTE Ueld § IR &) AHHUIT BIH o
AT ¥ AFCHR b Heg AT Y&l H S | Sy & 7ed
T TS |

qY 2014—15 B SRIF Y&IH & sl H A1 IS X 88.15
(CWMP) %1 89.64 Ufcrerd (MWMP) <& | aTf¥es HehHUT SR 51.76
(CWMP) <7 68.46 wferera (MWMP) <& | CWMP derr MWMP
@ Ted W T XS] H a1d FYaR HAT: 2.35 TAT 6.89 Hfcrerd
&N | 9f 100 WS AT T T Yg AT 31T FHH: 5. 18961
0 (CWMP) & %. 29549.0 (MWMP) @211 %. 172358.0 (MWMP)
| 9. 177209.0 (CWMP) I8 | B @ <! H ¥ &I Iuerdl &
MR W HHAT I &% 47.06 (CWMP) & 68.24 Hfrerd
(TST) @& 79 3@ ®oal &8 MWMP Xasi § areT &l
dcaeard CWMP & @1 9a9 A TST UgHd dTel Yasi # Sidfd
Jgax CWMP vagl ¥ 3ffdrehad dcugarg MWMP @2 TST
g aTel XaSl # qad B UTS g | Al Rrprggad S
ITEH 1.145 fhaT /W (TST) ¥ 2.382 fhuT /ws (CWMP) &
He BT | AL ST & b BT & ¥asi # - HHerers gar
BT TANT IS0 FAMT SUAR Ugfd §RT &R W YoT=,
TR AT & ST B &7 TR BIg AU 41a 121 8IefT |

WUl Ud  wAfqsarefl sRigH @1 guar o
(FROGIN) : &+t SUaR ggfadl # HshAor @ ifdread dgar
SRR A9 ¥ U 18 U8 UTg TS |

asl H fEAied dergd @ f[dwg Syl Iafd Suar
UG BT AT AW S [ B a1 BT YANT B g BTl
@ SR IR YR AT o Xa FHY JUTd H T [q9aeh e !
P (T 4 AT 5) ATl UY3N BT A=K H 0.34 lcrerd F Ry
H 5.05 U <& | Well #1&T Ud R Sl ¥ Y& HI B4 drel
TRIT BT U 0.47 UfTerd (FewaR) | 8.02 Ufererd (Ryawi)
Tqh AT AT T greTgRe drel ugall H e (faawr, |r) 4
24.39 YR (SeTs) d@ &T| 39 [AuRId 8FIC /g9 gelu
AT H 5.13 TAT 6.07 YT UY] HATT: ST qAT TI=R H o
B HH ATl IR T | YT WY A R AT dTell WSl bl
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5 4.58 4.85
2 3.83
£ 4 .
% 3.34
5 3
P
g 2 135 152438
Z
0.34
= = 0.00
JUL AUG SEP OCT NOV DEC JAN FEB MAR)

A Ws A Iyl gafa Suar ugfa w®
Ja:FfATee Tar fam @ IReRar

forfal # ofad Qvel @ A 5571 (WRAR)) A 6575.0
310/ UTH (31T Y& | 3% fAuId Ucuet 0 ¥ |l o aTell
Tl dl ATt # ofaa JTvel o |eeT 250.9 (RAdwR) & 2215.0
3US /T (31TRAT) & |

N Ws d Iyl gafa Suar ugfd R sra-afEmees
gar faem @1 arffe qRFERar

2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15
<l I g 34

sitad

23.99 1550 1088 8.65 9.07 2023  16.80

YgeT U | ¥4 JTeqdT dTell Wi 7 3id fRAFAdE, PCV vd
TTel Y BIOTHIS @ F&IT HHY: 557 (QFT) | 7.31 UMW
IR (JeTs) T 13.40 (TaeHR) W 18.76 URTEI (STg) TP
qT 139 (@A) W 328 Million/mm’ (/) d& <&
Erythrocytic @did &1 aRHATT goifar & o Fofid vd goaer
®Y I a3l dren AfABIET (65.47 ufererd) Wi # hyper
chromic-macrocytic Y& 31edd &l | T & a1E & 3R W Hel
20.23 TferTd WSt B i FATee <ar s T | ATl Wt &
IR NTS H YT ®U H I 3TN aTel WSl b ATRID IRAERAT
AT H 0.96 UTRd & TawR H 4.49 UfRTd T Y81 T 715 13.10
gfererd i B a2 & IRM - HiERe gar s 18 |
IR FATT SUAR UG BT S| & NGS H YANT BT v
71.30 TFCIETT JTGERT UR e (HhHOT AT SaT fUet) 38T |

feaied derdy § FRUNHING WR FIIT - H 151
abomasi # ¥ 75.5 Ufed RATHA dergd A Ah AT u T |
Abomasi &I AfeTHAH FE&T (36.4 Tfaerd) a1, D @ L,
fRHied dergd & fory Uil T8 | acanq 31.8 uferd A
IRIP RHIGT Helgd @ fo T 5.3 URIed ®ad L, & o
TS 78 | YaIHSTel RIHIT BT UTee $HR 9= UrT 7 & 31Tt




J A & SR BRUERICH BAiEd dercd dRar areid
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33929 (SJels) 39¢ Ufd UM T RET| WISHT BICATA BT

vt # faeme B © | Sl ¥ 2R R werdy ol A1ikid
ird e S 9 R a% @) s/ & <R 150 Ufa
abomasum ¥ SITET &1 | TarSTdl BT H L, 31 §&a1 75 4
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40 -
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— L4
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Oct |
Nov |
Dec |
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TG e WY W AT Hsl & Abomasi H fEaied
PCIEH D XD G L, &1 91

S @ SR >1.0 Uiy abomasum off AT SI oFRA ¥ gfg
BIFT Y% BIHR SId™l H 31dHH W (60 L, Wfr abomasum) d&®
Ugdl qegTard 3 @ HEMl H s99 IR/ g% | Abomasi #
D UG L, b AU H [Ieelvor WR sracar I L, & U |
AT gl ST 3 T -l I8 & DI BT ST & | SH
3meTRa faweryor W= \aifr® L, (6.68 Ufcrerd) B8Rl # qoaganq
b ¥ (3.65 Ufcerd) oI A4 (2.43 Uferd) g9 g HeAl |
9 1 | Abomasi H &% Td L, P 3T IR YT & AT b
iR A1efd UMTa ET | JAids] & A% & AR fazeryor yafia
BT 2 fb abomasum #H L, BT 9T gHIT Ud 98Ul HHRd
AT H |1 Ui ¥ HH A BT TRl H 7.17 YR db
REdT 2| SHUERIRRT B I BRI dlel IIRERT BRE
(ergara: ¥ wd o uRRefaal) coid € fb Swaaan
JACER / TAFIR ¥ U T $Tab] THRIAT I+11 & ol Ig Fepy
31fers 3Tdret Il € |

A AT gadi®, wsl d Sicald W a1 ¥hnsd
Sl & e 4 araRe 99y - afder R § |9\
AR AT STadl Yadie dfeargdd (P<0.001) STHa¥
2015 H 15.46+0.35 W S 2014 ¥ 33.93+0.22 T & | AAD
AT 3Tear Tadid aRHATT G2 & fh B R WSl & Xasi &
ford a=a gaa, Wed I qAT A& TG BT HHI HHI:
AR | A, FavR qAT A W 3fFHR Th BT & | AEIR
farrfera 9 sroei @1 AR 3 Arfe wU | 1286 (HRAR)) A
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A AT WX ARid w9 | 7.9720.57 (TaTHR) ¥ 55.
51410.09 (ATd) T &T| Spearman's correlation TR HEAR
aRfE wY A OATHE ey (= 0465) UMAT TAT| ARG
PIEATA TR TAT AU AT DI & 7 Hae TAHAD
qr Aefd &7 (P = 0.167) Bl ARAR VS &I HAEAT qeAqT
PICAT TR H PIS G T8I <@ 7T | /1 & FLH 4 qrdg
3fTedl GAHid HH (IR T d) I8 & drasya "ol H difcare
P I WR R BT Yo 91 & BRI A 699 © | ardrg
Tadl FaDiD D AP URATT TAT L, B FTINT H ROTHS
Hay (= —0.795, P<0.002) UrIT 1T, BTl L, & AT AT
PIEATT & WR & 7eg IR Add dee (P = 0.436) ST 4T |

60 T T 4000

C—ITHI mmm Cortisol (m mol/L) — FEC (epg)
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30 1 L 2000 2
w
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20 - 1500
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7S i e dr Yadid, drerard
Tl FEC # UREIR$ G

3 NS B YRS ol T 7, 6 s il
TEHIETAIRTT B9 & foly UIfrar Gl BRa (H1fcaArd) & Big
B el BT | dael araraxvi d+1g 9o dIeld & W) |
Hefer ) STEUIGTAIRTT & Y% 9 @A 814 H AT gaird T8 el
21 Sl # hSd HAdl d BRUErINg © ASld BRI B
TAT ST 2 3R UIfores qor = et & a-ira (FAf3a d=ma)
R STETI HRAT ISP & |

13. uy] fafecar ergu Haeq wR Aeas srRisH
RISSIASIRICE]

AT (20) AT H, IH AT TR A Hae+ fAeor, S
AT U1 G716 rRNA PCR 2gaT & URUIHT & MR
W 3G gl LhigAlDHd  (6), TeSHEMN (1) T
UACRIGIHH YSIIiT (1) BT Y21 747 | IRE NS TSl |
©: gUP! B TEEH GIRRIAgeR (3), ARIRRIC (1) TR
(1) vd ATshIR (1) TSN & wU § &) T | A=rEne & uRkid




“TRET Y e CSWRI
o oy
o 3
5 <
R

qSI & 16 AHl ¥ IR JUBI HI Ugd LhHIgAlDHd (2),
Roret (1), IAe™ (1) IS & w9 H &Y TS | ol 18 ATt
@ gAdl Bl VICC, fRAR # Uoliervr &g ST fbar 1|
e & vavae Adeft Seror g arell Sl W yatya fhy

gl 158 b & swabs Pl VTCC, RAR ¥ faumsii &
YIFhHIDhROT B Wl 1T |

14. Td HAYES BHE S YA §RT STS)IA HHAT BT
St T

U, @, U. |1g, A AR Ve TA.%. (8T (3.12.14 Th)

3 A S & QR AT & AT A A BIg W e HiAerd
HHE UTT 21 S | Nl T U gerehl T WSt ot 37ial H T
TAT G YAFHIBRT B 914 TR HEgH TR F1Y T | IE T
DeTed Bl & HaET Ao T | AT DI Brhe Raerr B e
IR &R Bq D. flagrans &1 FpIEd il & <M1 UR 9gd A3
H IeTe b 1T |

15. BR ULl A A99d g WR ARG ARAIG Acdd
CavER]

A DR, SN, AEa Td HedroT

Al § F99lTd Y& uR 3rclid Farefier sreaa= : arvet 1991
J AT 2014 B SR BT YRMIP 3fhard oA =, fb de Al
R T foaR & g g™ @ /el d& B arell @l 9
53.48 UFTETT BT ANTETT FaoTd g BT &I & | STdfdh Aaoird
G | ¥ 66.27 UTerd GG H 0—7 a7 1 S8 & FHAI BT INTT
BT & | Taold g BT Woerd favetyor g9ifdn &, f& I8 post
hebdomadal 3@l (2.01 Ufeerd) @ e § hebdomadal
arave (395 wirerd) # @ 2 AT Afdw Bkl 2
Hebdomadal @! faff= arqeerail § FHY §cg &R 37f+H 3rae
H 1.09 UG | #eF o@we H 147 UfR 9% Uig T
RIS / DaTITST H 7l T (0—1 3 1 ) H 31fdd 9g &
JreATar AT el H faera sraxen #§ (2—3 o7 @) SH) Afes
w0 W AfOF I URl TS | <M, FHRA, Yg IgUel IAT gU]
AR WSl § FAY A1 ool Jeg &% HHT: 4.78, 3.99, 18.71
AT 6.84 U2 & |

el # T BT YR Raels WM A b Belawny Taoid g
R A A1F gl (ABRT FSl § T 2 AT A AR e H 4
A1) IR TS | e AW YR TF @) R Raels A W
Y€ TBUS Wl (FRIeT AT H-xTUrel) A T Jogax H Arfd
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i
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c
(=
< 2
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IM P

cs
AT e raTRa Aded JgeR

B TR Ts STdfh 3 Al & Pls T JIIT T8l ST 737 |
af T G Bl g T8US WSl H Aaold g &) W bl
W Y9Td T8l 3T, <2 Al H ARl ghg (7.0 UNIRIE), 9gus
HhRa wel # Aegd gfg (275 vfcer@) dem daikd dsl #
3Tt (66.7 Ufcrerd) gfg =dY Y |

GC GK GM GMM A B Overall

AT A A9 G D BROT : WS B el & 97 I
I R ¥ i AT (37.16 UfRr) SNL.UA.09E. | FRIfd
ARG BT T @1 & (24.60 UfTe), Taa-1d4 (17.21
gfererd) e MER O (9.92 Ufcrera) |del ARl &1 <&1 | <41
hebdomadal Td post hebdomodal 3ra=ermaii # o= 3memRa
fST STRT |AT 91T 37 | Hebdomodal 37eRell & SR
3Y ATETRE fageryor geriar 8 f& 0—1, 2—3 qor 4—7 fa7 &
T H PHHET: T I8 (33.33 fcrer) AT / SreRiAaT
(27.11 TfTeTd) TAT [T & (25.35 URIRIA) I B UG HROT
32| 2—7 &A1 IR nFey, 8—28 faAl R foravaityr e 8—28
el @1 37 W IR & ARTeE # W &9 9 g <)) S |
IS 1A%l § SRIM exposure- inanition syndrome, EIS
(debility, exposure and inanition) T 0—1, 2—3, 4—7 AT 8—28
3T D1 U UR B 47.22, 30.40, 34.77 TAT 29.87 I & AT
Y ARTET 35.16 Ufoerd <& |




AT Y] Bl YAIIT HIA Tl FRS

TEA / GSATIeT : JEEYST Wl H TIoId Fog &R H S.gEd o
Hafera ARl &1 Faiferd (34.82 fTeId) U< @1 &0
(2051 wfcrerq), a9 O3 (14.63 Ufed) Ud 3MER aF (10.17
yfererd) @1 SHIRAT BT IRTaT 8T | O SR fageryor g+t
hebdomadal U@ post hebdomodal 3razemafi # J<=AfHaT /
SR BT JgEdr Sl € | 8Tefifd post hebdomodal
3feReqT ¥ IR &1 g1 H hebdomodal 3aRerT # 4@ 3 4
BT W fg<fr F1RoT %87 | EIS &7 ARTET 0—1, 23, 4—7 T2
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gfererd) R&T [T ST a9T+ ATGT @ aoid &1 1 /10 WRT A &H
T | 0—1 & BT IATY dTel 91 BI ARIND G T &Y
BT UfTerd IRTe e w9 W 3MfS® &T| EIS & 819 arell
TISTT HG & ¥ AGT & gor 9 1,/10 H SATET 91T ¥ 31D
ST ol dTel HHA1 (28.72 Uferd) @1 qai=T | AIGT & aoi &
TG M | B go dTel HAA1 H (36.65 Ufaerd) 1ferds <& |

ST YBR : IgUS GoTifodl § Sl GRE b S H fel Aaeid
g TR Jeal UaT 81 aTel A1 H 3T &1 (30.43 Ufcrerd) o
IMRR& GaerdT (5.71 UfIRI) BT 3fd AN & AT ST

8—28 faF BT SU TR HHIT: 40.45, 29.93, 34.50 AT 22.75 UfI9rd
% A1 ol G <X Pl 30.37 YA &7 | Taoild oI &% 4

[ BT | IS g &) ¥ EIS &1 INEM O UBR |
T 1 UTaT T TAT IE 39.40 (ST oT+) H 39.71 Ufoerd

qgYS IRl / UoTfadl # 9w X8+ 9§ Haied (20,57 fwr)
TUward SIl.gH.TH. (20,51 Ufderd), vaa+ (15.77 Ufcrerd) qen
JMER T (9.65 Ufcrerd) W Hafdd RAT BT Y qram 137 |
JEEYS AT Bl JoI-T H 98Ut Wi H 0—3 a7 o1 37 & 751 H
SRR AT (FH ST IoT) BT ANTET 3TeH YTAT AT | ol
TISITd Hegax | EIS &1 INTa Aiefd wU A dg9sl Wl # (40.
82 UfTeTd) JTTgUST WSl B! 31U (30.37 Ufrerd) 31fdres & |

o gt Pret § SR Q91 forl § SUE.ud. &1 5o o

(TheT ST) b BT |

Iy fa YEaie (Ruer—wadl) don 49+ q Jawra
Y ¥ 9 URWRS W : aul w7 a1y ¥d aawia (WC)
<eAT B, f AP, AfAHTR &) STofarg 7 2003 ¥ A=A
ofid fast (WCI>450.1 keal/m?/h) @t S 3 @i gfig 82 |
Y &R BT QP a1g 2N FaDID & JJAR (IR0 ST &, T
TSI FG TR B AFHTT H g9 2003 ¥ 2005 P IR AP i
(58.84 Ufier) gs T =R G fQAl @1 91 gz W@

Aqifere (31.05 UfTerd R # TT 34.83 UL AGT H) IANTEH
BT | Taoia gog ¥ oy SeRardl ygg efdaed Rl &
I HH IR HAAT & [oFT BT DI THTd &1 UTdT AT TAT QA1
fom & -gord 9g & U q@ BN YW GO
AR/ Sradifin, fferar g erf=eier SR IE |

S @ |HYA ATGT 1 39 - 1 I8 6 AT<T § UST gy WAl
H SIIUE.T. ¥ ST Al BT g 3 ugd (6 a9 I 31ed
I BT WS W I FHAT H 27.27 U | 2 9§ | HH Y DI
TSl A IU~ HHAT H 38.24 UfIId o) ANTEH &l | & 9 A
DH IH DI WSl §RT IA~ HAT H B dTell Faoid Jogax |
JEAY TAT ARING HHAGINI /HH STH doid &1 1 Aredd
(ST 10 TfcTere) ANTET 87| Rl Taoiid gog <= H EIS &1
|alfere ARTET (40.81 TIIa) JaT ATaT (<2 I9) H Ieq=1 HAAl
# 38T S & 2—4 9 99 @) Wi & w1 H 37.87 UfTerd AT 4—6
Y IH BT HSI & HAAI H 25.28 YT TP HH Gl | TN I§
FSH (>6 IH) W S~ FHT H g (20,87 Tfrer) B3 |

S GHY AL d O dold a2l JIGT & dold
JUT: Gl Ao g <X H Y Y&l A € drell § Bl
JITET S F941 | RTHdT ST a7 7167 & o= 6T 1,/ 10 91T
A SITET AT (17.02 UfTerd) &1 e | I 91 H SATaT (26.09
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GG Hae BT © | 91 O)E 1997 ¥ 1999 & SR aoird
& TR BT AT Y4 (16.22 UfIRI) 8T TAT g =AW
o= @ veT (17.0 wfrerd) & 3resT FHfRid J8T | < d Aaord
Y &R AT a1y d Jadbic H 7ed TS Td AR Hael grar
T qAT I8 <A (0.33 AT/ f&H) <350.0 keal/m’/h WCI &
AT T 0.35 HAAT /&1 350.1 ¥ 450.0 kcal/m’/h WCI &
1T AT NfrhaH 0.48 #HAT/fas >450.1 keal/m’’h WCI &
A1 RET | GG B DRUI BT [ATeAv0T B R badl EIS & forg
SorRerll ERET &1 91y 2 GADIP & HIeT THD g ARl
AT AT AT | ol TaoTd g A EIS BT ANTaTT 34.31 Ufcrerd
(<350.0 kcal/m’’h WCI) ¥ 43.73 ufaerd (>450.1 kcal/m?h
WCI) T <& |

Al A Taulld Y X WR AqIE(dd GHR—TTHER JgA -
JaRugd =1/ 7HuTd /S ¥ gd g B I W |
AT / ©IRAET Sl & Bl 18 T FelAs a1/ gHaT/
CIRATATSHT & HehHUT BT 370 e B &g Yebfara [y
T | TGHT TF BT IHIRAT TR FADII YT B 7 Bhel D
T U Y T | e 65 TaSiTd HF1 B BTl & T
Cryptosporidium oocysts & feTt Sifd T T IR H¥AT BT
Cryptosporidium ishaer & ford wifed fdhar Tar| davd
T4l § Rl & A | 71.6 UkRa geAsar Eimeria




oocysts @ oy Url 7T | ANUfeTe wU ¥ A "E H 1f®
AT HHITAT qTATaRYT &1 IRRIfGT H gaera (71 9 S8 4
gfg) & BRI gedl DI URI-UN S W @A W gaAT| e
MR faweryor geriar 7 b <gAas HhHor (53.4 gfarera) <eft
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# wfaf3a far a1 | afmfda o @1 ¢ 4 uRafida ax NMC
TRE TR 32Nm HTSUC T 16TPI & &1 TR 5 1 | it &
b g AT & O AT H TIR &R 376 IR T | 37a:
T[UTaT o WTal IATGT & (AT 3 <= H9 | 50 Ui

TA (ATTYRT / UTedTe!) H TN 78.7—81.1 Uferd (GgUs]
RIS & ABRA) qAT ATHTHA 84.4 Tfrerd ifddwrel= (50
yferera facel Yaadn) 941 # Y81 8 | ISt & 9AY ATGrel H
3iRTd TIR® MR 35.83, 38.75 TAT 40.18 fHIT HHeT: <3, 3—4
TAT >4 INR ST TR (BCS) aTell Wl # 87| BCS WE <3,
3—4 TAT >4 ATl ATGIIT H I~ HHAT BT ST o HHL: 3.
39, 3.79 TAT 3.98 T <& |

16. JHRRAT ©d wefodl 3§ AEsNTIRIA vl
IUYSIfa  WRICIRGATHT AT AT HIFSTRAA
BiReYsed & fawg ufarer S &1 RNAI wreafia
qeTais drifia fageyor ik NFBSRA

NIRCIRSIBICE

Ao MAP Sae=i ®1 dRel U9 SR A TR g1 @' | MAP
BT in vitro HaEF TR AeTH | fhar 737 | MAP Saeie &7 Udh
PRI 8707 TR foa a7 I WE—aAadd 3HTS U4 gall
favafaemers & MDM (HIFISTEE SR Hshithol BIfTHTY) e
Bl 3 in vitro HHHOT B AT AT | 76T Hefer, el TRIeToT, 7el
PCR @21 ELISA URI&T0T §IRT 3178, d1.3TR.3TE. Fould-TR &I 67
FHRAT § A9 H grHADAT TS TS | [T 285 Wl JAT 55
FHRAT BT ELISA & gIRT TRieror far| ELISA @1 SP 4T,
Fegor AT TRl BT SiE @ JMER RS9 Ui Bl HshiAd
(clinical and non-clinical) Td smsmHHa gl # fawiora faar
T | MAP TRIET0T QRT R & UeaTe Idd A8 A B Wl 9
IHRAT I IFT & T YD [ T | Iad ¥ cytokines &
uceie 2 RNA & extract @%@ cDNA TR T |

17. I foras 9991 &9 @ I R dafeasd QM &
(KVIC yratfsra afRatsr)

ST HHR, ST UAMRIAR (20.9.14 Th) Td 1AL HeH (132,15 Th)

SR FEIR BT & BT AT fora AT & & A1 HdlTs
AT Y - <M T (TR HIR) DI T8 &qdr 4 faama
TAT I dTel IUTE D I[UTA B I~ g 5 ML oI
HRIAT 1 & A1er fARI=T SIguTal H 91 © 25:75, 50:50 TAT 75:25

e ferae ARAT S &1 AT T & WRIfT BT S 7 |

Tl SHARAT / YUl § Fa—S FI810T S Ha1s &37d1 &1
qei : T & I« 9N O OFF] BeER, fZAmaet uewr qen
STRIAUS Al H IR B dTell FHRA el DI ST 37+
B TS (<40 FITY.) & HROT IS Halls TOTTell & ISTANT B
IUYT el B B | SHBT HURT & AT JHEHT B 9 i
=T JTFUTd S 10:90, 20:80 T 30:70 (I : HUTH) TIR
MY | YA I B AN eIl RS UihAT BT UANT
T | 2.1—2.4 Nm HTSUE Bl IR AT H 24 G 32 Nm HISIC Bl
GRT WTa] IR UR G917 77| A1 |3 amTi &1 10
A, 1 x 1 RI WHT TAT 13—15 HaR Hhaex & HUST &% dTferd
FET A9 W 9[™T A7 | AR BT HUSl BT SAD HH
qATaged N & g Hedied T fhar mar | S 10 i o
[T ST BT HUST BIONT T 3 TATE & foTT Tr 20 T 30
gferera o1 AT gt gy /At & aes 99 9 Sac
3Mfe g & oy SUgert Url MY | 30 WA S AiAf3d
IRl BT IUANT HHI: G158 @l Sfew g gifdeT Afy & faf=
TR & §RI A3 f$oed & wmall & faffmior &g
SYANT fam 731 |

18. GIddd scelluive &l o & fagddvd &1 e
(CWDB yratfora afRaisr=)

3T HHR, 14 AMRIAR (20.9.14 Teh) Td d1dNL Hed (132,15 Th)

A= TRl BT ST BT A T FRT TN B 2T BT HG L2
Yo ifeiRad frar Tar| omaRe R & @reflud &
BT # Af=Tar & &R s Taer A grT aRvfya
HRAT HO & | BTl N2 & SMHR B SRS I Yof 2=
DI T Fahell & | GeTaelt AFGUS! Bl SEAH 1 & B U
R 2 | WHCIR ERT {3 S aTel MR, S+d 9 B S
o1 faRe ox 3= A= srnfas faveyor yarremersi o
IS gAE geradll AirediR Red H awddl AR
geard & forg Ui b = 8 | 9o adw Rived # sranfea
& HTEIH W R BT ACIS T HGelR U U qHhR0T I~
BT BRI AT W R |




19. Sl Sl @ frwfor v feaiss wR amenRa @y
Jafer (Fwii®) &1 uRieror ursasa

IS AR, STl AR (20.9.14 Teb) Ud d1dL. HaH (13.2.15 Th)

39 URASHT & ST=id a9 2014—15 § UTHIOT Al # R
g e & fou | IR 3ARe ufieror HrRisHl B
RS T 1T | 8H I S &3 DI Al HA DI Hil
BYRTeY g9 8 SUINT | o1 g S fAff=~ JbR & Sl
TR g1 BT URIEor &A1 7 9 I &8 ISR & Sl
HelaH, TAGK], AT BY AR ©Ic 3N BT AT Harn
7T |
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EXECUTIVE SUMMARY

The ICAR-Central Sheep and Wool Research Institute,
Avikanagar is one of the Animal Science Institutes of Indian
Council of Agricultural Research, New Delhi. The institute is
mainly engaged in applied and basic research on all
aspects of sheep production, health and product utilization.
Institute organises periodically the meetings of Research
Advisory Committee (RAC) and Institute Management
Committee (IMC) to review the research programmes,
supervise the administration and other activities. The
Institute has sanctioned post of 88 scientific, 140 technical,
83 administrative and 151 supporting staff. However the
effective strenght of staff during the year was about 53%
only. During the year 2014-15, Rs 557.82 and 2965.55 lakh
under plan and non-plan, respectively were sanctioned.
The Institute has generated revenue of Rs 157.54 lakhs
through sale of farm produce, technologies, live animals,
animal produce (wool, meat, milk), training and consultancy
services.

The insitute is coordinating Network Project on Sheep
Improvement involving four farm based and two field based
units in ICAR institutes, SAUs and SVUs. Mega Sheep
Seed Project is also coordinated by the institute at five
centres in the country. A large number of initiative for
strengthening of infrasture including face-lifting of old
buildings, extension of animal health laboratories,
rennovation of post-mortem facilities, automated washing
system for sheep flocks, kisan ghar, children park,
boundaries etc. were undertaken. Facilities for machine
shearing of sheep were strenghtened. Web site of institute
updated and recent information are being regulalrly
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, Patanwadi sheep from native tract of Gujarat
were purchased. A total of 655 sheep and 217 goats were
supplied to various agencies for breeding purpose infield.

To increase mutton production, development of prolific
sheep to produce more lambs per ewe is in progress.
Prolific sheep strain (GMM x P) attained body weights of
3.35,17.53,27.51 and 36.01 kg in farm condition and 3.18,
14.42,24.00 and 28.20 kg in field condition at birth, 3, 6 and
12 months, respectively. The average litter size of 1.43 and
ewe productivity efficiency (kg lamb weaned/ ewe) of 19.72
kg has been achieved.
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In order to achieve desirable slaughter weight at an early
age and at economical cost, different nutritional
interventions were made to improve the growth of lambs.
Reconstituted milk supplement was developed and to
make carbohydrate moeity gelatinized, it was boiled
followed by cooling to 42°C before feeding to lambs. The
suplementation of gelatinized reconstituted milk to lambs
resulted in higher gain in body weight and lower FCR with
feed cost of Rs. 51.0 / kg body weight gain. Soluble, true
protein soluble and slowly degradable protein fractions
were higher in Ca-soap while insoluble protein and
indigestible protein fractions were higher in full fat
soyabean and roughage. The fatty acid profile revealed
higher C:15:1, C:18 and C:18:1n9t fatty acids in Ca-soap
diet whereas C:18:2n6¢c, C:20:2 and C:20:3n6 fatty acids
were higherin full fat soyabean group.

Inclusion of Amaranthus sp. @ 13 and 26% in CFB
replaced 45 and 100% of oil cake, respectively and lower
the fibre fraction and lignin content. This kind of CFB has
easy acceptability and palatability in sheep. The digestibility
of fiber components was lower at higher level of inclusion of
Amaranthus sp. It could be used as a substitute for
conventional roughages besides sparing costly protein
concentrate.

In prepubertal sheep, injection of Dopamine antagonist
(Sulpiride @ 0.6 mg/kg for a week continuously, twice a day
at 7:00 am and 5:00 pm) showed successful ovulation with
sign of estrus in 42.9% sheep within a month. Real time
expression of leptine receptor, orexin receptor and NPY
genes exhibited that mRNA expression of the NPY and
orexin receptor not influenced by nutritional stress however
increased expression of leptin receptor was observed in
some of the nutritionally stressed sheep.

Adoption of accelerated lambing system for higher
reproductive efficiency of flock, produced 32.58 and
26.92% more lambs in Malpura and Patanwadi sheep,
respectively in comparison to one lamb in a year with
conventional system. In terms of CASA derived
parameters, better short-term preservability (48 h) of
Malpura ram semen was observed with EYCG and EYTF
dilutor in comparison to EYMG dilutor. The EYCG
maintained better progressive sperm motility whereas the
motility in EYTF dilutor was hyperactive in nature
throughout the period of preservation. Fixed-time Al in
synchronized ewes with 0, 24 and 48 h of stored semen



exhibited 56.5, 47.4 and 45.5% conception rate on non-
return basis and 47.8, 26.2 and 15.8% pregnancy rate,
respectively. Heat stress significantly (P<0.05) increased
cortisol level, ideal standing and panting time, latency
period, and reduced tri-ido-thyronine (T,) level, per cent
rapid motile sperm, average path velocity and linearity in
GMM rams. The nucleotide sequence of HSP70 gene from
sheep showed 99% homology with goat, cattle, buffalo,
98% with yak and 96% with humans. The expression profile
of HSP70 gene on short-term thermal stress was found to
be highly sensitive to temperature changes. Non significant
differences were found in seminal attributes and plasma
testosterone levels among the FecB carrier and non-carrier
GMM x P rams. The average body weights at birth, 3, 6 and
12 month of age were 3.98, 30.73, 44.51 and 73.60 kg,
respectively in Dumba lambs and 3.57, 19.47, 28.60 and
35.03 kg, respectively in Dumba crosses.

For production and multiplication of prolific sheep through
embryonic stem cell and somatic cell nuclear transfer
techniques seven in vitro fertilization trials were conducted
from slaughter derived sheep oocytes using Malpura and
Dumba ram fresh semen. Good quality oocytes (474) were
processed for in vitro maturation. The cleavage rate ranged
from 8.01 (mSOF) to 13.64% (mCR2aa). Embryos in
morular stage were obtained subsequently.

Genetic improvement of existing and synthetic sheep was
strengthened to increase production of wool for carpet and
apparel purposes. At farm level, the adult annual GFY in
Avikalin (semi-arid Rajasthan), Chokla (arid Rajasthan)
and Fine wool crossbred sheep (temperate climate of HP)
were 1.539, 2.340 and 1.950 kg, respectively. In Southern
sub temperate region of Tamil Nadu, Bharat Merino ram
and ewes produced annual clean fleece weight of 2.29 and
1.65 kg, respectively. The fibre diameter, medullation and
staple length were 31.32 y, 15.98 %, 5.26 cm in Chokla and
20.25 y, 0.55 % and 5.97 cm in fine wool crossbred sheep,
respectively. Wool from Magra sheep contained
significantly (P<0.001) higher copper (1.27 vs 0.91 ppm)
and zinc (12.90 vs 7.33 ppm) under field conditions as
compared to farm conditions however, no association was
eatablished between luster and copper and zinc content.
Similary no association was observed between fibre
diameter and lusture. In plants, copper and zinc contents
were similar in all the villages however, significant
differences were observed foriron and manganese.

Addition of 30% polyester enhanced yarn strength and
spinning performance without losing the luxary of angora
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wool. In a proportion of 50:30:20, wool-polyester-
pashmina, wool-nylon-pashmina and wool-polyester-
angora blended yarns were converted into double jersey
knitted fabrics with better fabric knitting of wool-nylon-
pashmina blended yarn. The carpet (Magra wool)
compressibility was improved (1.27-9.87%) with increase
in pile height. The carpet resiliency was higher with lower
pile height and density. The proportion of fine and coarse
fibres in fleece from Dumba sheep was 21 and 79%,
respectively. A total of three passages were required to
obtain apparel grade wool (accounting 20.29% of fleece
weight) from fleece. The inclusion of woollen waste in soll
increases moisture retention at the initial phase but act as
barrier for nutrient supply to plant resulting in lower grain
yield. In next kharif season, the soil moisture retention was
higher by 4-5% only but plant growth, fodder production and
grain yield were higher in treated plot compared to control
plots. It was concluded that higher moisture retention for
crops can be achieved for the period of 3-6 months of wool
application. Afterwards, wool decomposed and acts as bio-
fertilizer for plants. The results of pot culture study showed
higher growth and yield of oat and methi fodder with 360g
wool dustand 60% water saturation.

Antimoth efficacy in terms of weight loss due to moth attack
was poor (1.4%) for woolen fabric dyed with neem leaves
extract without mordant as compared to commercial
antimoth product- Eulon (0.17%). Poor antimoth efficacy (2-
4% loss in fabric weight) was observed for fabrics dyed with
datura seed extract alone or with mordants. However, the
weight loss was only 0.19% with use of seed extract along
with tin chloride and found equivalent to commercial
antimoth agent- Eulon. The seed oil from oont kateli was
found ineffective against carpet beetal/moth.

Enzyme based finishing treatments (5.0% protease at 30°C
for 30 min followed by softening with 0.5% amino silicone at
100°C for 30 min) of light weight handloom fabrics (different
blends of wool, polyester, nylon, pashmina, angora)
exhibited good dimensional stability, formability, shear and
bending rigidity for wool-polyester-pashmina (50:30:20)
and wool-poyester-angora (50:30:20). The woolen carpet
yarns treated with 1% NaOH or 2% H,SO, for 10 min
duration showed increased whiteness. Sodium acrylate
absorbed 50 times more water than its original weight
however it could not be grafted on waste wool in physical
state.

Animprovement in emulsion stability, total fibre content and
shear force values of nuggets with reduction in moisture,



protein and total cholesterol contents was observed on
incorporation of 5% seedless date paste to mutton nuggets.
The level of common salt in mutton nugget could be
replaced by 42.5% with blends of salt replacer without
much adverse effect on the quality of mutton nuggets.
Kendrapara sheep slaughtered at 2 year of age has more
tender and leaner meat than at 3 year of age. The carcass
characteristics were not affected by thermal stress in
Malpura ewes. The carcass traits and quality of meat from
lambs supplemented either with rumen bypass full fat
soybean or 6% rumen bypass fat was comparable. The
technique for mozzarella cheese production from sheep
milk was optimized and prepared value added milk
products (paneer and gulabjamun).

In institute flocks the annual equivalent average death rates
(EADR) were 0.188 and 0.053 per 1000 sheep and goat
days at risk, respectively. In sheep flocks, the major non-
specific reasons for mortality were consisted of pneumonia
(28.2%), septicaemia/toxaemia (15.4%) and enteritis
(14.8%). Breed-wise lowest EADR was in Patanwadi cross-
B (0.016) followed by Malpura (0.117), Avikalin (0.134),
Patanwadi (0.197), GMM (0.242), Patanwadi cross-A
(0.369) and highest in Garole/Kendrapada (0.667). The
highest EADR (0.841) was in suckling followed by weaner
(0.118), adult (0.105) and lowest in hogget (0.070). The
annual expenditure (per head) on health management
during the year was Rs. 59.09 and 66.45 for sheep and
goat, respectively. Positivity for JD in small ruminants was
36.3% on faecal smear, 20.0% on ICV/MLN smear and
14.5% on indirect ELISA. On RBPT, 8.25% Patanwadi and
70.0% field area samples were found positive for
brucellosis. The isolates of E. coli, Klebsiella, Enterobacter
and Proteus sp. from intestine, Pasteurella multocida /
Mannheimia haemolytica, Staphylococcus, Micrococci and
Pseudomonas sp. from lung tissue and heart blood were
found resistant to ampicillin, cefixime, ceftazidime,
amoxycillin-clavulanate, ciprofloxacin, meropenem and
imipenem. Resistance to tetramisole was found in GINs
from Patanwadi sheep in quarantine. On histopathology,
the conditions diagnosed were sarcocystosis, hepatitis and
septicaemia in sheep, caseous lymphadenitis, pneumonia
and hepatitis in goat. Combination of normal protein
concentrate (11.6% CP) and 50% khejri leaves gave better
results as far as resistance and resilience of lambs against
H. contortusinfection.

The selected progenies exhibited 4-12 times higher FECs
in S line compared to R line. In Malpura and Avikalin, the
heritability (h?) estimates for FECs were 0.256 and 0.229 at
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pre drench stage while 0.133 and 0.075 at post-drench
stage, respectively. In both the breeds, in spite of no
anthelmintic treatment in R line, the monthly mean FECs
remained significantly lower compared to S line where
anthelmintic treatment was given in September. In
comparison to initial body weight, at the end of year the gain
in body weight ranged from -0.55% (R line) to -1.44% (S
line) in Malpura and from 0.22% (S line) to 2.49% (R line) in
Avikalin. The progenies born from mating with selected
sires revealed that progenies having inheritance of R-sires
possess significantly lower FECs than those having
inheritance of S-sire, particularly during wormy season. The
preliminary results on challenge study also showed relative
resistance to infection in R line. MHC-DRAgene from R and
S lines were amplified, cloned and get transformed.
Orientation of rPlasmids was confirmed by colony PCR and
size by restriction endonuclease analysis. MHC-DRB 1
sequences from R and S line of Malpura sheep breed were
analysed for allelic variation and performed amino acid
diversity analysis for 31 domain in peptide binding region.

In transfer of technology programme, integrated
approaches were adopted for improving the productivity of
sheep under field condition. Around Avikanagar, average
body weight of lambs at birth, 3, 6 and 12 months age were
3.46, 16.04, 21.18 and 28.07 kg, respectively. Average 1*
six monthly GFY was 506.21 g. In genotype A, 15 lambs
were produced from 10 lambing (50% twinning) in field
flock. This year prolific rams (GMMxP) were distributed to
four farmers for field trial. A total of 280 ewes were
synchronized and onset of estrus was observed in 80.7% of
the ewes. Atotal of 226 ewes were inseminated using fixed
time artificial insemination with liquid chilled semen. Out of
these, 77 ewes lambed and lambing of 114 ewes is awaited.

Demonstration on feeding of milk supplement to lambs
resulted in 1.5 kg more live weight at 90 days of age. In
subsequent phase, supplemention of finisher ration
resulted in 6.25 kg higher body weight at 5 month of age.
Five demonstrations on agro-horti-pasture system were
conducted at farmer's field. Growth and yield of groundnut
and gram were higher in ardu based agro-horti-pasture
system. Higher survivability was recorded for ardu followed
by aonla, ber and lemon. Technical guidance on azolla
production, value added sheep manure and improved
agricultural practices were given to farmers.

The implementation of health technology managed the
annual morbidity (65.4%) and mortality (7.08%) within a
normal range. The annual incidence for strongyle infection



was 58.9% with distinct seasonal variation from 37.5% in
winter to 73.5% in monsoon. Among flukes, Amphistomes
were predominant and their incidence was peaked during
monsoon (29.5%) with an overall annual positivity of
18.6%. Under prophylactic measures a total of 12475,
5770, 1100, 1900 sheep were vaccinated against ET,
Sheep Pox, FMD and PPR diseases, respectively.

Demonstrations were laid on wool related activities like
wool sorting, grading, yarn spinning, blanket and shawl
weaving, product finishing, handicraft development etc.

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 (1611) from different agencies (29)
visited at the institute. Health camps cum Kisan gosthi were
organised on regular basis. The other events organized
were ICAR foundation day, National sheep and wool fair,
Institute foundation day and training programmes on sheep
production. A total of 1494 copies of 25 pamphlets/folders
were distributed to farmers, trainees, NGOs, Government
agencies etc. Queries of farmers were addressed through
phone calls via IFFCO Kisan Sanchar Limited and Institute
was registered on mkisan.gov.in portal for sending free bulk
SMSto sheeprearers.

Asurvey in 16 villages of Tirunelveli, Tuticorin and Dindigul
districts of Tamil Nadu revealed that 71.59% of sheep are
reared in extensive system. Provision of proper housing to
sheep during night hours was observed only in 23.86% of
the flocks. New born lambs were housed separately in
dome shaped baskets and were sent for grazing along with
the ewes only after 15-20 days of age. The lambs were sold
at 2.5 to 3.0 months of age. Age at first mating in field
condition ranged from 15 to 18 months. A total of 72%
respondents practicing regular deworming and only 40%
farmers vaccinated the animals. Survey of Melapalayam
Livestock Market at Tirunelveli district exhibited that
marketing of sheep is mainly controlled by middlemen.
Sheep herders were paid around Rs. 1200 - 1700 and Rs
2000 - 2400 per animal for 3 and 6 months old lamb,
respectively based on their body condition.

A base-line survey was conducted on 800 tribal farmers
from four blocks of tribal dominated districts under TSP. The
farmers were demonstrated improved technologies on
livestock health and agriculture at regular interval through
camps, trainings, exposure visits and chopal. The input
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provided to tribal farmers were consisted of distribution of
rams and bucks (20), anthelmentic drench (4000), health
camp (6), first aid veterinary kits (400), concentrate/mineral
mixture/complete feed blocks (212), seed and fertilizer for
production of feed and fodder.

Under Mega Sheep Seed platform, the least squares
means for body weight of lambs at birth, 3, 6 and 12 months
ofage were 3.09, 17.18, 25.79 and 32.70 kg, respectively in
the farm unit of Malpura sheep. As milk yield of dam has
strong influence on pre-weaning gain, preliminary selection
at weaning followed by direct selection at six month age
based on single trait selection (6WT) was considered to be
good option. In the field, 36 flocks with strength of 3011
sheep in 17 villages were identified. The mean body weight
at birth, 3, 6 and 9 months of age were 3.33, 13.73, 19.81
and 23.35 kg, respectively. In Marwari flock maintained at
ARC, Bikaner, the least squares means for adult spring,
autumn, annual and lambs 1* and 2™ clip were 691.86,
767.22, 1481.23, 546.18 and 679.92 g, respectively. The
least squares means for fibre diameter, hetro fibres, hairy
fibres, medullation, staple length and crimp were 39.28,
36.73%, 18.99%, 55.76%, 4.59 cm and 0.49 per cm,
respectively.

In Magra field unit, higher GFY (700.4 g) was recorded in
spring clip than autumn and winter (547.3 and 546.5 g).
Wool quality was found better in sheep of Jalwali village in
terms of fibre diameter (33.1 p) and medullation (35.2%). A
total of 98 superior Magra rams from Magra raising unit and
field were distributed to the farmers in adopted villages for
genetic improvement of their flocks. A total of 1014 feed
blocks, 1134 feed mixture and 181 kg multi nutrient mixture
were prepared for distribution and experiments in field.
Four feeding trails were conducted to observe the effect of
supplementary feeding on growth performance of lambs. A
total of 32 health camps were organized. The sheep were
vaccinated for ET, PPR and Sheep Pox. Two on-campus
trainings and three off campus/ field day were organized.

A survey was conducted in breeding tract of Marwari sheep
and areas were indentified for further work on physical
characterization of Marwari sheep in three districts
(Jodhpur, Jalore and Barmer). So far 298 sheep flocks from
different areas were surveyed.

In Sirohi goat unit at Avikanagar, the overall least squares
means for body weights at birth, 3, 6 and 12 months of age
were 3.07, 12.13, 19.77 and 33.36 kg, respectively. The
least squares means of milk yield at 90 days, 150 days, total



lactation milk yield and lactation length were 76.70, 106.12,
121.46 kg, and 196.16 days, respectively.

It was found that days post vaccination (DPV) affected the
Pl value significantly (P<0.01; R*=0.702) thus vaccine was
effective for eliciting immune response in the sheep
population. Study indicated that in spite of achieving the
titre, there remains a great variability between the animals
for vaccine response. On 0 DPV almost all the animals had
non-protective titre. The proprotion of animals protected
was 55.56 on 14 DPV, 95.67% on 21 DPV and 99.32% on
28 DPV. Negative estimate of coefficient (-0.082) indicated
that for every one day increase in age, the Pl value
decreased by 0.082 units. This typically indicated the
presence of maternal effect on titre, else there was no
reason to have negative association. For 14, 21 and 28
DPV, the estimate of coefficient was positive indicating
positive effect of vaccine for increasing the Pl value.
Significant effect of year and age at vaccination was
observed for all the three dependent variables, however,
the effect of sex was non-significant on the 14, 21 and 28
DPV vaccine response. To study the association of MHC
haplotypes with PPR and ET vaccine elicited immune
response DRB1 of sheep amplified (301bp) and 35 patterns
were obtained however, 29 SSCP patterns for genotype in
sheep with more than 3% frequency were observed. In
sheep flocks homozygosity and heterozygosity for DRB1
was 17.24 and 82.76%, respectively. DQA2 of sheep was
amplified (242 bp) and 29 genotypic patterns through SSCP
were obtained in sheep flocks.

Average weight of the modified permeation tube was 19.25 g
and its cavity can hold about 460.1 mg of SF, gas.
Permeation rate of SF, ranged from 2.75 to 4.24 mg/day. Its
outer body is smooth. The weight of the canister is about
700 g and can fit well on the back of the sheep. The
methane emission from adult rams (34.5 kg body weight)
kept on maintenance diet was 12.19 g/day with DM intake
of 16.78 g per kg. Study on in vitro emission of methane
exhibited that among pasture samples methane emission
was minimum in jojru leaves followed by khejri, pala and
maximum in mixed pasture samples. Methane emission in
all the pasture samples were reduced when these were
mixed with 30% concentrate. The study on effect of
cysteamine hydrochloride supplementation on methane
emission in cenchrus grass based sheep ration revealed
slight reduction in methane emission in high roughage
ration with 0.4 and 0.5% level of cysteamine hydrochloride
supplementation. It reduced methane emission gradually in
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guar straw based (in both high and low roughage) ration.
Farmers got a net profit of Rs 307 per lamb in three month of
concentrate supplementationin TSP area.

Monocultures of fiber (31) and tannin degrading (18)
bacteria from sheep were isolated and biochemically
characterized. Twenty four 16s rRNA sequences
(KP114227 - KP114250) were submitted to NCBI Gene
Bank. Thirteen cultures were deposited to VTCC repository
NIANP, Bengaluru.

In field, practice of maintaining small ruminant exclusively
on the grazing resources with meager supplementation
results in nutrient deficiency, poor body weights,
reproductive failure and anoestrus condition. The
concentrations of Zn and Cu in blood ranged from 1.27 to
1.59 and 1.18 to 1.91 ppm, respectively were in the normal
range. Like-wise, concentration of total protein (5.90-8.78
g/dL), albumin (1.91-2.81 g/dL) and globulin (3.53-5.09
g/dL) were within the normal range. The blood urea nitrogen
level was on lower side in all the animals of all the villages
and ranged from 10.14 to 21.05 mg/dL as compared to
minimal level of 25 mg/dL indicating gross inadequacy of
protein in the diet. It was observed that in each flock 3 to 5
adult ewes had reproductive problems. The incidence of
infertility in flock was 11.08 and 36.17% on the basis of
history and RIA, respectively. Persistent low P-4 levels
(<0.99 ng/ml) is indicative of anoestrus and can be
identified easily at any moment by two sampling at 8 day
interval.

Nutritional stress had non significant effect on cortisol, T,,
T,, progestrone and estradiol in Malpura sheep during
maternal recognition of pregnancy. A significant (P<0.01)
decrease in feed intake, PR and plasma glucose and
increase in water intake, RR and RT was observed in
combined stress sheep. A non-significant effect of
combined stress was found on endocrine profile, estrus per
cent, interval to onset of estrus and duration of estrus. Mean
ovulation rate, superovulatory and ovarian response were
higher in combined stressed animals compared to control.
However, the embryo recovery was lower in stress group
(43.48%) than control (61.36%), which clearly indicate the
detrimental effects of combined (heat and nutritional)
stresses on embryo survival in super-ovulated Malpura ewes.

Epigenetic study to assess the level of methylation in
coding sequence of MTNR1A gene revealed that in both the
groups (RR and rr), nearly all the 10 CpG motif in the
selected amplified sequence are methylated including



606/607 and 611/612, which are part of C606T and G612A
SNPs, respectively.

Bioclimatographs predicted the period suitable for
propagation of H. contortus and Trichostrongylus sp. from
late June to mid September and March and from October to
mid March, respectively in Rajasthan. Single targeted
drench during mid to late monsoon successfully controlled
the parasitism in farm and field flocks. In grazing area,
pasture infectivity was observed from July to October in
farm and from August to January in field. Based on colour
chart, a total of 13.10 — 20.23% of the animals were
drenched in flocks of Marwari and Nali sheep at SBF,
Fatehpur. The magnitude of erythrocytic indices revealed
that majority (65.47%) of infected and visually anaemic
sheep had hyperchromic - macrocytic anaemia. Studies on
hypobiosis in H. contortus showed that number of L, in
abomasal mucosa started rising from August and reached
toapeakin January (60 L,/ abomasum) followed by decline
in subsequent months. The analysis of ratio of adultto L, in
abomasi showed sudden rise in proportion of L, from
October and persisted higher up to April. The age-wise
analysis exhibited maximum proportion of L, (6.68%) in
hoggets followed by adults (3.65%) and minimum in
weaners (2.43%).

The monthly Thermal humidity index at CSWRI, Avikanagar
varied significantly (P<0.001) from 15.46+0.35 in January,
2015 to 33.93+0.22 in June, 2014 indicated that for sheep
flocks at farm, the period of non-stress, moderate stress
and extreme stress was from December to March,
November and April to October, respectively. The monthly
mean FECs varied from 128.6 (February) to 3392.9 epg
(July). The mean monthly level of plasma cortisol ranged
significantly from 7.97 (October) to 55.51 m mol/L (March).
On Spearman’s correlation, a significant positive
correlation (r* =0.465) was found between monthly FECs
and THI. The correlation between monthly cortisol level and
THI was positive and significant (r’= 0.167) however, no
evident correlation was observed between monthly FECs
and cortisol level. In-spite of lower THI (non-stressful) in the
month of March, the occurrence of higher level of cortisol in
sheep might be due to reproductive stress. The monthly
magnitude of THI and proportion of L, were negatively
correlated (r = -0.795, P<0.002), however non significant
correlation was observed between the proportion of L, and
level of cortisol (r* = 0.436).

On the basis of cultural examination, biochemical test and
16s rRNA PCR sequencing results, isolates were identified
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as Staphylococcus, Pseudomonas and Enterococcus sp.
from mastitis cases. Six isolates were identified as
Acenetobacter, Moraxella, Pseudomonas and
Micrococcus sp. from 12 septicaemic sheep. Four isolates
identified as Staphylococcus, Shigella and Bacillus sp. from
16 cases of enteritis in sheep. Atotal of 18 bacterial isolates
were submitted to VTCC, Hisar for accessioning. A total of
158 nasal swabs were sent to VTCC, Hisar for virus
isolation.

Screening of faecal samples during April to June did not
yield any nematophagous fungus. Cultures of
nematophagous fungi were sent to National Bureau of
Agriculturally Important Microorganisms, Mau Nath
Bhanjan for their registration. Bulk production of D. flagrans
was made on sterilized barley grains for development of
device to deliver fungus to sheep.

Retrospective study on neonatal mortality in sheep (1991-
2014) revealed that the contribution of neonatal mortality to
total pre-weaning mortality was 53.48% whereas, among
neonatal mortality 66.27% of deaths were contributed by
lambs of 0-7 days of age. The break-up of neonatal
mortality exhibited that it was almost 2-times higher during
hebdomadal phase (3.95%) compared to post-
hebdomadal phase (2.01%). Among different phases of
hebdomadal period, the overall mortality ranged from
1.09% in late phase to 1.47% in immediate phase. The
overall annual neonatal mortality in native, crossbred, pure
prolific and prolific crosses was 4.78, 3.99, 18.71 and
6.84%, respectively. A significant increase in neonatal
mortality (around two-fold increase in crossbred sheep to
four-fold in mutton type native sheep) was observed on
withdrawal of concentrate supplementation to ewes. On the
other hand ad /ibitum concentrate supplementation found
to cause significant reduction in neonatal mortality mainly in
pure prolific sheep (Garole and Kendrapada) while no
evident effect was observed in other breeds. The round the
year lambing had no evident effect on neonatal mortality in
pure prolific sheep, a marginal increase (7.0%) in native
sheep, moderate increase (27.5%) in crosses of prolific
sheep and a highincrease (66.7%) in crossbred sheep. The
affections of GSS accounted for maximum (32.16%)
neonatal mortality followed by neonatal inanition (24.64%),
affections of respiratory system (17.21%) and alimentary
system (9.92%). Age specific profile during hebdomadal
phase showed that neonatal inanition (33.33%),
septicaemia / toxaemia (27.11%) and neonatal inanition
(25.35%) were predominant contributor to mortality in
lambs of 0-1, 2-3 and 4-7 days of age, respectively. During



neonatal period, the exposure-inanition syndrome (EIS-
debility, exposure and inanition) contributed 35.16% of total
mortality with 47.22, 30.40, 34.77 and 29.87% contribution
at0-1, 2-3,4-7 and 8-27 days of age, respectively.

In non prolific sheep, the affections of GSS accounted for
maximum (34.82%) neonatal mortality. The EIS contributed
30.37% of total mortality with age-specific contribution of
40.45, 29.93, 34.50 and 22.75% at 0-1, 2-3, 4-7 and 8-27
days of age, respectively. In prolific breeds, neonatal
inanition accounted for maximum (29.50%) neonatal
mortality. Relatively higher contribution of debility (low birth
weight) in lambs of 0-3 days of age was observed in prolific
sheep compared to non-prolific sheep. The contribution of
EIS to overall neonatal mortality was significantly higher
(40.82%) in prolific breeds compared to non-prolific breeds
(30.37%). Sex had no influence on order of predominance
of major individual diseases responsible for neonatal
mortality. The affections of GSS were predominant
contributor (27.27% in lambs from >6yr old dam to 38.24%
in lambs from <2yr old dam) to mortality in lambs born from
all age groups of dam. The hypothermia and debility /low
birth weight also contributing significantly (around 10%) to
neonatal mortality in lambs from <2yr old dams. The
contribution of EIS to overall neonatal mortality was
maximum (40.81%) in lambs born from younger dams (<2
yr) which decreased to 34.87% in lambs from 2-4 yr old
dams and 25.28% in lambs from 4-6 yr old dams followed
by an increase (29.87%) in lambs from older dams (>6 yr).
The contribution of neonatal inanition to overall neonatal
mortality was evidently higher in lambs with birth weight
<1/10" of dam’s weight (26.09%) compared to those with
birth weight >1/10" of dam’s weight (17.02%). The
contribution of EIS to overall neonatal mortality was higher
(36.65%) in lambs with birth weight <1/10" of dam’s weight
compared to those lambs with birth weight >1/10" of dam’s
weight (28.72%). Over the years daily wind chill index
(WCI) revealed that in agro-climate of CSWRI, Avikanagar
a significant increase in number of extreme chill days (WCI
>450.1 kcal/m?/h) had occurred since 2003. The daily rate
of neonatal mortality found to possess a positive linear
relation with WCI and was minimum (0.33 lamb/day) with
WCI <350.0 kcal/m’/h followed by 0.35 lamb/day with WCI
between 350.1 to 450.0 kcal/m*h and maximum of 0.48
lamb/day with WCI >450.1 kcal/m’/h. On analysis of causes
of death it was found that only entities responsible for EIS
had positive and linear relation with wind chill index. The
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contribution of EIS in overall neonatal mortality ranged from
34.31% (WCI <350.0 kcal/m’/h) to 43.73% (WCI >450.1
kcal/m*h). Atotal of 65 lamb faecal smears were examined
for Cryptosporodium cysts and four lambs were suspected
for cryptosporodial infection. The overall incidence of
Eimeria oocysts in faecal samples from neonatal lambs
was 71.6%.

The standard MAP cultures were maintained in liquid and
solid culture. Single cell suspension of MAP culture was
prepared and supplied to coordinating centre and Delhi
University for in vitro infection of MDM (monocyte derived
macrophage cells) and fish. Out of 67 goats from IVRI,
Izatnagar, three were found positive for MAP on faecal
culture, faecal smear examination, faecal PCR and ELISA
tests.

The blending of indigenous JK wool with Australian Merino
wool to the extent of 50% was found suitable for better
spinnability and quality Khadi products. The crossbred
short wool (produced in J&K, Himanchal pradesh and
Uttarakhand) was blended with cotton (10:90, 20:80 and
70:30). The developed knitted fabrics having wool @ 10%
were suitable for hosiery as under-garments, wool-cotton
blends in 20:80 and 30:70 proportions for men / women
outer wears and jackets, respectively. In order to develop
portable intelligent wool fibre analyser, the desirable basic,
advanced and Intalligent activities to be performed by the
software is finalized and submitted with microscopic
images of existing system to different image analysis
laboratories. Training programmes (4) of three months
duration were organized for skill development of rural
women. The participents were imparted training on
development of woollen handicrafts like asans, designer
namda, wall hangings, soft toyes, car foot mat, mobile
cover, felt slippers, flower pots and tea cup board etc.

During the year a total of 48 research papers were
published in International and National Journals. A total of
16 invited papers and 62 abstracts were presented in
different seminars/conferences. Besides these, 5 books /
bulletins / manuals, 8 book chapters and 20 popular
articles/pamphlets were also published. Copy right was
obtained for 3 products (software and video film) and 12
gene sequences were submitted to gene bank. Seven
scientists from institute attended advanced training on
different aspects. A total 22 training programmes on sheep
rearing and value addition of products were organized.
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ABOUT THE INSTITUTE

The ICAR - Central Sheep and Wool Research Institute is a
premier Institute of Indian Council of Agricultural Research
(ICAR) engaged in research and extension activities
primarily on sheep. It was established in 1962 at Malpura in
Rajasthan. 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 and new works like
construction of boundry wall and Kisan ghar, extension of
animal health laboratory and post-mortem room,
automated sheep flock washing facility, mini-market,
children park etc were initiated and completed during the
year. Infrastucture for machine shearing of sheep was
strenghtned. Web site of institute updated and recent
information are being regulalrly uploaded, this has attracted
the attention of several national and international agencies.
Senior officials from national and international
organizations 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 by applying scientific
methods and developing new technologies. Keeping in
mind “more production per sheep” the Institute has
developed new strain of prolific sheep (having inheritance
of Garole, Malpura and Patranwadi) to increase the mutton
productivity per ewe. For creating sizable population of
prolific sheep, the flock strength of Patanwadi sheep was
increased by introducing Patanwadi sheep from native tract
of Gujarat through purchase. To observe the performance
of newly evolved prolific genotype and to demonstrate
benefit of increased fecundity over existing non-prolific
sheep in field, units were established and monitored at
farmer’s door.

The scientific breeding, feeding and management practices
were developed, modified and evaluated for improving the
production traits of different genotypes in variable climatic
conditions of the country. Some of the important
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technologies developed by the Institute are: Superior
germplasm of sheep and goat, 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,
milk replacer for lambs, 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— 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, tanderization of meat by kachari
powder, increasing fibre content in mutton with seedless
date paste, value added products from mutton and sheep
milk.

Mandate

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

Objectives

O Toundertake basic and applied research on all aspects
of sheep production

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

a Toimparttrainings on sheep production and utilization

O Totransferimproved technologies on sheep production
tofarmers, rural artisans and development workers

O To provide referral and consultancy services on

production and products technology of sheep



Budget (Rs. in Lakhs)

Particular Sanctioned Expenditure
2013-14 2014-15 2013-14 2014-15
Non-Plan 324793 2965.55 3117.42 2927.89
Plan 470.00 557.82  461.45 556.64
Total 3717.93 3523.37 3578.87 3484.53

Revenue Generation

A total of Rs 157.54 lakh has been generated toward
revenue head through sale of animals, meat, wool, milk,
agriculture farm produce (seed and wood), consultancy
services, training etc

179.14

200, 161.00 157.54
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124.37
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150/

100+

Rs. in lakhs

50

07_08 08_09 09_10 10_11 11_12 12_13 13_14 14_15

Annual revenue generation at CSWRI

Manpower (Ason 31.03.2015)

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

Category Sanctioned Filled Vacant % Vacant
Director 1 1 0 NIL
Scientific 87 49 38 43.68
Technical 140 100 40 28.57
Administrative 83 46 37 44.58
Supporting 151 48 103 68.21
Total 462 244 218 47.19

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 uploaded the news and other information
on the web site of institute.

Total publication maintained till date 24219
Books 11147
Periodicals 12945
Thesis 127
Publication purchase during 14-15 17 books
Journal subscribed during 14-15 66
CD Data base till date availability 84
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Network Project on Sheep Improvement (NWPSI)

It 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. Project
coordinating cell is located at CSWRI, Avikanagar,
Rajasthan. Presently, there are following six ongoing
centres (four farm and two field based) located at difference
parts of the country:

Location Breed of sheep Purpose
Farm based cooperating units

ARC (CSWRI), Bikaner Marwari Carpet wool
CIRG, Makhdoom Muzaffarnagri Dual purpose
MPKYV, Rahuri Deccani Dual purpose
SVVU, Palamner Nellore Mutton

Field based cooperating units

TANUVAS, Kattupakkam Madras Red Mutton

ARC (CSWRI), Bikaner Magra Carpet wool

During the year Marwari, Muzaffarnagari, Deccani and
Nellore sheep were maintained under farm units for
improvement through selection and production of superior
germplasm. A total of 77 Marwari, 125 Muzaffarnagari, 72
Deccani and 70 Nellore rams were sold for genetic
improvement of farmers flock. In field units a total of 9238
Madras red sheep with 114 sheep farmers and 8212 Magra
sheep with 100 sheep farmers were covered for
performance recording and improvement. About 91 Madras
Red rams and 98 Magra rams were distributed to registered
sheep farmers. To accelerate superior germplasm
dissemination and effective ewe coverage, Al units were
established in Magra Unit, ARC, Bikaner and Madras Red
Sheep unit, TANUVAS, Kattupakkam.

Mega Sheep Seed Project (MSSP)

It was started on 1% April, 2009 with objective of is
production and dissemination of superior sheep
germplasm in respective breeding tracts of the indigenous
breeds. In addition to distribution of superior rams to the
farmers, artificial insemination is adopted in all the units of
MSSP for faster multiplication of superior germplasm of the
five important breeds of sheep during Xll plan. Following
centres are operating in different parts of the country:

Unit location Breed Purpose
BAU, Ranchi Chottanagpuri Mutton
KVAFSU, Bidar Mandya Mutton
TNUVAS, Chennai Mecheri Mutton
RAJUVAS, Bikaner Sonadi Dual
CSWRI, Avikanagar Malpura Dual
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Annual Total Composite Score and Rating of RFD

Year Annual Total Composite Score Rating
2011-12 98.03 Excellent
2012-13 94.50 Very Good
2013-14 99.00 Excellent
2014-15* 99.20 Excellent
* - Estimated
Performance Indicator
Attributes Weight Score
1213 13-14 14-15
Publication 15 38 36 37
Technology and knowledge products 50 92 90 100
Discovery 2 0 0 0
Intellectual property 5 12 100 100
Capacity development 4 49 100 100
Resource generation 6 27 39 28
Recognitions 5 64 34 32
Extension 8 74 63 100
Institute choice 5 0 0 0
Total 100 63 65 72
Germplasm sold for breeding purpose
Species Location Breed / Genotype Number sold
12-13 13-14 14-15
Sheep CSWRI, Avikanagar Malpura 66 50 59
Avikalin 72 74 32
Prolific 00 26 5
ARC, Bikaner Magra 82 167 98
Marwari 48 32 105
Chokla 75 15 48
NTRS, Garsa Synthetic sheep 90 132 116
SRRC, Mannavanur Bharat Merino 69 197 192
Total sheep 502 693 655
Goat CSWRI, Avikanagar Sirohi 89 158 217
Meteorological data (April 2014- March 2015)
Month Temperature Rainfall Rainy ‘_\V Av sun Humidity Av
(°c) (mm) days wmc_l shine (%) evaporation
velocity (h/day) (mm)
Max Min (km/h) 7.30AM 2.30PM
Apr 37.68 20.61 585 1.0 g5 9.43 57.53 40.27 8.2
May 39.97 25.12 17.0 2.0 585 9.93 58.71 42.77 9.4
Jun 42.18 23.06 10.0 1.0 6.7 9.65 58.60 44.40 12.3
Jul 36.85 26.99 201.8 10.0 5.4 5.83 78.68 64.48 7.7
Aug 32.77 24.32 273.6 9.0 34 5.72 84.03 75.26 4.9
Sep 32.87 23.55 60.3 6.0 3.1 7.25 84.87 76.33 4.5
Oct 34.62 20.31 8.5 2.0 2.2 8.02 76.87 61.23 5.2
Nov 30.42 13.83 0.0 0.0 1.4 8.20 75.93 63.10 3.7
Dec 23.47 7.82 0.0 0.0 1.7 7.18 77.84 57.55 2.7
Jan 21.71 7.65 10.0 2.0 25 6.20 84.26 61.90 2.2
Feb 28.47 12.60 0.0 0.0 33 8.72 75.11 58.68 4.8
Mar 30.36 16.68 61.6 3.0 4.8 7.64 75.03 57.55 5.8
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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, LLL Prince, SMK Naqvi, GR Gowane (up to
30.9.14), Ved Prakash (from 1.10.14), Satish Kumar, OP Koli
(up to 9.10.14), JK Sharma (up to 31.12.14) and SL Ahari
(from 1.1.15)

To achieve higher mutton production, extensive research is
being carried out for development of prolific sheep to
produce more lambs per ewe. The increased ewe
productivity will ensure more return from sheep rearing
from lesser number of animals, in addition will decrease
pressure on grazing land. Prolific sheep strains developed
at the institute are being evaluated for their overall
productivity and efforts are being made to multiply and

Distribution of GMM X P ram

stabilize GMM x P genotype under organised farm condition
of semi-arid region. In organised farm, GMM x P at birth, 3, 6
and 12 months attained body weights of 3.35, 17.53, 27.51
and 36.01 kg, respectively. On the other hand, in field
condition, the lambs born from GMM x P at birth, 3, 6 and 12
months attained body weights of 3.18, 14.42, 24.00 and
28.20 kg, respectively. The overall mean adult annual GFY
was 1.125kgin GMM x P, 0.864 kg in Px GMM and 0.746 kg
in GMM. Tupping rate of 100% was achieved in three breed
cross. Multiple births in GMM, GMM x P and P x GMM ewes
were 73.21, 40.54 and 52.63% with litter size of 1.82, 1.43
and 1.63, respectively. In field flock, twining rate of 50% was
recorded. In lambs born during the year, FecB gene carrier
were 100% in Garole followed by 96.4% in GMM, 86.9% in
GMM x P, 57.5% in P x GMM and 83.3% in Kendrapada.

II

6 Month
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B GMM OGMM X P
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Ewe productive efficiency

The comparative growth and reproductive performance of different genotypes

Parameters

Mean body weight (kg)

Birth 2.29 3.35 2.90 3.43
3 month 11.24  17.53 13.60 14.90
6 month 18.71  27.51 22.06 26.74
12 month 25.89 36.01 31.57 -
Reproduction

Tupping % 97.74  100.00 100.00 99.25
Lambing % (available basis) 84.21  92.50 95.00 82.22
Lambing % (tupped basis) 86.15 92.50 95.00 82.83
Lambing rate (available basis) 153.38 132.50 155.00 87.41
Litter size at birth (lambed basis)  1.82 1.43 1.63 1.06

GMM GMMxP PxGMM Patanwadi
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Parameters

GMM GMMxP P x GMM Patanwadi
Type of births (%)

Single 26.79 59.46 47.37 93.75
Twins 65.18 37.84 42.10 6.25
Triplets 714 2.70 10.53 -
Quadruplets 0.89 - - -
EPE (kg harvested / ewe)

At birth 4.04 4.09 4.21 BISY
At 3-month 17.76  19.72 17.02 17.54
At 6-month 2436 31.15 26.36 2413
Mean GFY (kg)

1% six monthly 0.381 0.904 0.549 0.645
Adult annual 0.746  1.125 0.864 1.459



2. Nutritional
quantitative and qualitative mutton production

manipulations for enhancing

RS Bhatt, SA Karim (up to 28.2.15), A Sahoo, SK Sankhyan,
OH Chaturvedi (up to 18.6.14), YP Gadekar and Amar Singh
Meena (upto 31.8.14)

Different nutritional interventions were made to improve the
growth of lambs in order to achieve desirable slaughter
weight at an early age and at economical cost.
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Gelatinized reconstituted milk feeding in lambs: The
milk yield of sheep is low and unable to support higher gain
in body weight of lambs during pre-weaning stage.
Reconstituted milk supplement was developed and it was
boiled to make the carbohydrate moeity gelatinzed and
then cooled to 42°C prior to feeding. The cost of milk
supplementwas Rs 115/kg in powder form and Rs 19.5/litre
in liquid milk. The feeding regime adopted in 15 day old
Malpura lambs was as under:

Group (No.) Treatment Observations (15-90 days of age)
Mean DMI Mean ADG Mean
(g/day) (9) FCR
T1 - Control (15) Free suckling of ewe during night and 374.0+47.3 156.0+10.6 2.40+0.43
offered concentrate mixture, cow pea hay
and dried pala and fresh ardu leaves
T2 (15) As in T1 + reconstituted milk @ 100 ml / 364.0+50.9 161.0+9.4 2.27+0.39
lamb /day for first 15 days and increased
up to 250 ml/lamb/day
T3 (15) As in T1 + gelatinized reconstituted milk @ 362.0+£52.1 170.0£7.5 2.13+0.35

100 ml /lamb/day for first 15 days and

increased up to 250 ml/lamb/day

The observations on plane of nutrition exhibited higher dry
matter intake and FCR in control group as compared to T2
and T3 group. The economic analysis showed minimum
cost per kg of body weight gain in T3 group (Rs. 51.0)
comapredtoRs.53.1inT2and Rs. 68.1inT1 group.

Growth maximization and fatty acid profile of finisher
lambs on supplementation of rumen bypass nutrients:
Thirty finisher lambs (3 month old) were equally divided
into two treatment groups and fed two types of ration up to
six month of age. Gr-1 lambs were stall fed on concentrate
with 6% Ca-soap (made of industrial grade rice bran oil)
while Gr-2 lambs were offered concentrate consisting of
full fat treated soyabean (incubated with 1.0%
formaldehyde for 15 days at room temperature).
Roughage consisted of lobia hay and pala leaves mixed in
ratio of 1:1. The CP content in concentrate with Ca-soap
and full fat soyabean was 14.02 and 16.07% while EE
content was 6.88 and 6.32%, respectively. Soluble, true
protein soluble and slowly degradable protein fractions
were higher in Ca-soap while insoluble protein (including
NDS fraction) and indigestible protein fractions were
higher in full fat soyabean and roughage portion. In Gr-1,
the digestibility was higher for DM, OM, CP, EE and NDF
and lower for ADF compared to Gr-2. However, higher
nitrogen intake was recorded in Gr-2.
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Rumen fermentation characteristics revealed higher
ruminal pH and lower total-N, TCA-ppt-N, ammonia level
and TVF production in Gr-1 as compared to Gr-2 while
exhibited reverse trend for population of protozoa. Analysis
for urinary purine derivatives showed lower microbial N
synthesis / kg OM intake in Gr-2 as compared to Gr-1. In-
spite of similar weight gain in both the groups, the DMI was
higherin Gr-2 with resultant higher FCR as compared to Gr-
1. The carcass traits, composition of longissimus dorsi and
adipose tissues were almost similar in both the groups.
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The fatty acid profile revealed higher C:15:1, C:18 and
C:18:1n9t fatty acids in Ca-soap diet whereas C:18:2n6c,
C:20:2 and C:20:3n6 fatty acids were higher in full fat
soyabean group. Roughage was rich in C:17:1, C:18:2n6t,
C:20:1, C:23:0 and C:20:5n3 fatty acids. longissimus dorsi
muscle exhibited higher C:18:2n6¢c and C22:6n3 in Gr-2
while C20:3n3 and MUFA level were higher in Gr-1. Adipose
tissue fat from Gr-1 lambs contained more SFA and MUFA
compared to higher level of PUFA, w-6, w-3 fatty acids and
CLAwith two and three double bond in Gr-2 lambs.

Chromatograph depicting internal standard and fatty acids peaks

Utilization of Cholai (Amaranthus spinosus) in
complete feeding system of sheep: Complete feed
blocks (CFB) were prepared by incorporating dry Cholai
hay at 0 (CFB1), 13 (CFB2) and 26% (CFB3) by replacing
the roughage moiety (Cenchrus hay) at 0, 20 and 40%.
Inclusion of Cholai replaced 45 and 100% of oil cake in
CFB2 and CFB3, respectively. The CP content of Cholai
and CFB was 14.2 and 11.1%, respectively. Incorporation
of Cholai lowered the fibre fraction and lignin and increased
total ash content in CFB. Adult ewes (27) were fed ad
libitum CFB for 35 days and showed easy acceptability of
CFB from day one with average DMI of 1075 g/day. The
animals on Cholai incorporated CFB also showed good
palatability (DMI 1047 and 1095 g/d). Digestibility of
nutrients revealed similar DM and OM digestibility. The
digestibility of fiber components (NDF and ADF) was lower
at higher inclusion of Cholai. Irrespective of group, all the
ewes were in positive N balance with non-significant
variation in ADG, intake of DM, DCP, ME, rumen
fermentation metabolites, microbial protein synthesis. It
was concluded that inclusion of Cholai in the CFB promised
adequate voluntary feed intake and could be used as a
useful substitute for conventional roughages besides
sparing costly protein concentrate.
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3. Assessment of nutritional adequacy of newly
evolved prolific sheep under farm condition

SK Sankhyan, A Sahoo, SA Karim (up to 28.2.15), OH
Chaturvedi (up to 18.6.14) and RS Bhatt

The performance of pregnant GMM ewes was evaluated at
variable level of concentrate along with grazing and fixed
amount of roughage supplementation. A total 24 pregnant
ewes were equally divided into two groups. The biomass
yield of pasture plot was 8.0 ¢ DM/ha in the month of
August. After 8 hr of grazing of ewes in Gr-1 were
supplemented 400 g concentrate and 400 g cenchrus hay
while ewes of Gr-2 were supplemented with 300 g
concentrate. Dry matter content of concentrate, dry
cenchrus and pasture diet was 93.35, 92.71 and 72.55%,
respectively.

The digestibility coefficients of nutrients were non-
significantly higher in Gr-1 ewes compared to Gr-2 ewes.
Assessment of plane of plane of nutrition exhibited
significantly (P<0.05) higher DMI (997.57 g/d), DCPI (78.47
g/d) and MEI (5.62 MJ/d) in Gr-1 as compared to Gr-2 (DMI-
826.57 g/d, DCPI-58.67 g/d and MEI- 4.37 MJ/d).
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4. Enhancingreproductive efficiency and adaptability
of newly developed prolific and native sheep

Davendra Kumar, SMK Naqvi, VK Saxena, Kalyan De, P
Thirumurugan, Krishnappa B, SV Bahire and Rajani K Paul
(from29.9.14)

Role of Dopamine antagonist in ovulation in ovary
intact prepubertal sheep: For assessing the role of
Dopamine antagonist in influencing ovulation in
prepubertal female, 14 Malpura females (14-18 months
old) were equally divided into two groups. Animals of Gr-1
were given dopamine antagonist sulpiride (@ 0.6 mg/kg for
a week continuously, twice a day at 7:00 am and 5:00 pm).
In Gr-2 only normal saline was injected at similar dose. All
the animals had nearly undetectable to very low level of
progesterone in their blood samples. Only three
prepubertal female (42.9%) in Gr-1 exhibited signs of
estrus within a month. The elevated level of progesterone in
samples taken after sign of behavioural estrus indicated
that ovulation has taken place successfully in ewes of Gr-1.

Relative expression of orexegenic / anoroxegenic
genes in hypothalamus of nutritionally stressed
animals: Total RNA was extracted from hypothalamic and
pituitary explants of nutritionally stressed (30% less feed
than maintenance requirement for 35 days) and control
(maintenance requirement) Malpura ewes and cDNA was
prepared. Real time expression of leptine receptor, orexin
receptor and NPY genes using SYBR green chemistry
taking B-actin as reference gene exhibited that mRNA
expression of the NPY and orexin receptor not varied
significantly among the groups. Out of six ewes only two
showed increased expression of leptin receptor.
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Production of 3 lamb crops in 2 years: Adoption of
accelerated lambing system yielded 32.58 and 26.92%
more lambs in Malpura and Patanwadi sheep, respectively
in comparison to one lamb in a year with conventional
management. The strategy was extended in maiden
Malpura ewes (20) and 50% lambed within target period.
Further out of 20 Malpura ewe-lambs, 15 attained puberty
at an average age of 337.66 days and mated within one
year (360.33 days). Out of 15 ewes-lambs mated, eight
lambed with mean age of 512.50 days at first lambing.
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Reproductive performance of ewe-lambs

Effect of dilutors on short-term preservation (48 h) of
Malpura ram semen: Three dilutors viz., EYCG, EYTF and
EYMG were tested. The observations of CASA exhibited
that at zero hour, effect of dilutors on motion characteristics
and track dimensions of sperm was not observed.
However, with EYTF, vigorous sperm motility (hyperactive)
indicated significantly (P<0.05) higher VCL and ALH and
lower VSL, LIN and STR. At 48 h of preservation, both
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EYCG and EYTF had significantly (P<0.05) higher total during liquid preservation. The EYCG maintained better
motility and rapid motile sperm than EMYG. The study progressive sperm motility whereas the motility in EYTF
showed better preservability of EYCG and EYTF dilutor in dilutor was hyperactive in nature throughout the period of
comparison to EYMG in terms of CASA derived parameters preservation.
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Effect of different dilutors on motion characteristics and track dimensions of Malpura ram semen at different hours of liquid storage

Fertility with short-term (48 h) preserved ram semen: Effect of short-term heat stress on expression of
The average % motility, % rapid motile spermatozoa and HSP70 gene in Malpura sheep: Coding sequence of the
curvilinear velocity (um/s) at 0, 12, 24, 36, 48 and 60 h of HSP70 gene in the Malpura sheep (1926bp) was PCR
storage of diluted semen samples (1:1 with EYCG) from amplified and cloned in a T/A cloning vector (pTZ57R/T).
Malpura rams were 98, 94 and 273.4; 95, 85 and 274.7; 95, Partial sequence of the coding sequence obtained by one
74 and 221.5; 89,58 and 177.6; 92,24 and 113.6 and 81, 13 way sequencing was submitted to NCBI (Accession No.
and 99.6, respectively. Fixed-time Al in synchronized ewes JQ807666.1). The nucleotide sequence of the sheep
with 0, 24 and 48 h of stored semen exhibited 56.5,47.4 and showed 99% homology with goat, cattle, buffalo, 98% with
45.5% conception rate on non-return basis and 47.8, 26.2 Yak and 96% with humans. Animals were exposed to short
and 15.8% pregnancy rate, respectively. The difference in term heat stress condition by exposing them to 38, 42, 44°C
the conception and pregnancy rates indicate higher and again down to 40°C, gradually mimicking a typical
embryonic mortality with preserved semen. summer day environmental conditions. HSP70 gene was
also studied for the expression profile changes in response
to short term stress conditions by Real time PCR. It was
found that HSP70 expression pattern is highly sensitive to
temperature changes. It increases with increase in
temperature from stage | (38°C) to stage Il (44°C) and
decreases with decrease in temperature i.e. at Stage IV
. . . i ) (40°C) in comparison to stage Il (44°C). It is thus
Cort_'SOI level, ideal St?'?d'ng and. panting time, latency concluded that HSP70 is very sensitive and quick to
period, and reduced fri-ido-thyronine (T;) level, per cent o554 to temperature changes, which may be important

rapid motile sperm, average path velocity and linearity. Non for the protection of stressed proteins against
significant effect of heat stress was found on testosterone denaturation.

level, reaction time, no. of mount for first and second
ejaculation, time taken for firstand second ejaculation.

Effect of heat stress on adaptability of GMM rams: Heat
stress was imposed on GMM rams by exposing them in
psychometric chamber at 38°C (10:00-11:00 h), 40°C
(11:00-12:00 h), 42°C (12:00-13:00 h), 43°C (13:00-14:00
h), 44°C (14:00-15:00 h) and 42°C (15:00-16:00 h) for
eight weeks. Heat stress significantly (P<0.05) increased
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Effect of heat stress on seminal attributes (mean+SE) in rams

Attributes First 8 week of heat stress exposure Last 8 week of heat stress exposure
Control Heat stress Control Heat stress
Volume (ml) 0.74+0.04 0.72+0.04 0.72+0.04 0.67+0.05
Concentration (10°/ml) 3813.00+£159.48 3830.00+£162.20 4750.00+159.62 4850.00+178.39
Motility (%) 88.19+0.03 85.35+0.03 84.02 £0.07 83.09+0.09
Rapid 83.61+0.03 76.27+0.03 76.02+0.09 71.66+0.11
Medium 2.90+0.03 6.12+0.03 5.63+0.02 7.41+0.02
Slow 0.58+0.01 1.78+0.01 1.1910.01 1.77%0.01
Velocity (um/s)
Curvilinear 266.29+5.15 256.95+5.24 288.26+28.72 246.03+32.10
Average path 175.10£3.04 155.91£3.10 159.71+£3.65 149.18+4.08
Straight line 167.31+£11.96 135.431£12.16 136.77+3.34 127.16+£3.73
Linearity (%) 57.14+0.01 53.26+0.01 53.04+0.01 51.59+0.01
Straightness (%) 81.87+0.02 81.87+0.02 80.88+0.01 80.92+0.01
ALH (u) 7.75+1.03 9.61+1.04 9.08+1.52 10.3941.69
BF (Hz) 37.35+£0.92 37.82+0.93 32.27+0.57 37.51+0.64
Elongation (%) 48.46+0. 02 48.16+0.02 48.32+0.01 49.79+0.01
Area (um?) 7.05£0.97 8.78+0.99 7.4610.42 6.8310.46

Comparison of seminal attributes and sperm motion
characteristics of FecB carrier and non-carrier GMM x
P rams: Non significant differences were found in seminal
attributes and plasma testosterone levels among the FecB
carrier and non-carrier GMM x P rams.

Effect of group separation stress on native sheep:
Sixteen adult dry ewes were taken from the flock and kept
together for 15 days. After that every day two ewes were
separated and kept individually in isolation. Separation
from group had significant (P<0.05) effect on respiration
rate, pulse rate and rectal temperature. On separation day
a significant (P<0.05) reduction was observed in dry matter

intake, rumination and ideal lying time and body weight with
significant (P<0.05) increase in ideal standing and aimless
movement. Non-significant (P>0.05) effect was found on
blood biochemical after separation from group.

Production performance of Dumba and its crosses:
The average body weights at birth, 3, 6 and 12 month of age
in Dumba lambs were 3.98, 30.73, 44.51 and 73.60 kg,
respectively. The corresponding values in Dumba crosses
were 3.57, 19.47, 28.60 and 35.03 kg, respectively.
However, Dumba crossbred male achieved 72.0 kg body
weight at 12 month of age.

Dumba sheep

Dumba x Malpura sheep



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

Satish Kumar, Rajiv Kumar, Basanti Jyotsana (from 8.12.14),
Krishnappa B, Davendra Kumar and SMK Naqvi

In vitro fertilization and culture: A total of seven in vitro
fertilization trials were conducted using ovaries from sheep
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slaughtered in the institute. Good quality oocytes (474)
were processed for in vitro maturation. IVF was conducted
of oocytes with Malpura and Dumba ram fresh semen. For
culture of presumptive zygotes, efficacy of mCR2aa and
mSOF media was ascertained. The cleavage rate ranged
from 8.01 (mSOF) to 13.64% (mCR2aa). Embryos in
morula stage were obtained in subsequent trials. Attempts
were made for establishment of fibroblast cell culture.
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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, IS Chauhan, SL Ahari (up to 31.12.14) and JK
Sharma (from 1.1.15)

Avikalin sheep is being maintained and improved as dual
purpose sheep for mutton and quality carpet wool
production. The least squares means for birth, 3, 6 and 12
months weights were 2.89, 17.74, 27.32 and 33.15 kg,
respectively. Average daily gains during 0-3, 3-6 and 6-12
months were 165.2, 104.2 and 30.9 g, respectively. The
overall means for 1*'six monthly, adult six monthly and adult
annual GFY were 0.843, 0.760 and 1.539 kg, respectively.
Survivability during 0-3 months, 3-12 months and adult
groups were 99.61, 97.17 and 97.29%, respectively.
Tupping rate was 97.9% whereas lambing on tupped basis
was 92.4%. The selection differential of breeding rams for
six month body weight and first clip GFY was 5.49 kg and
220 g, respectively. For the current population (2008-11)
the generation interval was lowest for ram to daughter

Avikalin sheep

(4.19£1.70 yr). The genetic diversity analysis exhibited
satisfactory level of genetic variability for Avikalin sheep.
Use of sires with the lowest possible average relatedness
coefficient and the use of appropriate mating strategies are
recommended to keep inbreeding at acceptable levels and
increase the genetic variability. Atotal of 32 sheep were sold
to progressive farmers and government agencies for
improvement of local sheep for mutton and carpet wool.

2. 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 3.31,16.69, 24.15 and 31.59 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 149.04,
82.07 and 44.50 g, respectively. The least squares means
for adult annual, lambs 1%, 2™ and 3" clip were 2340.00,
721.41,870.11 and 836.49 g, respectively. The overall least
squares means for fibre diameter, hetero fibres, hairy
fibres, medullation, staple length and crimps were 31.32,
12.90%, 3.07%, 15.98%, 5.26 cm and 0.77 per cm,
respectively. The tupping and lambing rate on tupped basis
was 97.34 and 90.00%, respectively. The selection
differential for 6 month body weights and 6 monthly first
clips were 2.05 kg and 68 g, respectively. The overall EAMR
and EADR was 0.700 and 0.0112, respectively. The overall
annual survivability was 97.13% and ranged from 95.66%
in 0-3 month of age to 100.00% in 6-12 months of age. The
data on 3055 individuals covering 16 years were used for
genetic analysis. Individuals predicted breeding values
were calculated for body weight at six months and first six

Distribution of Chokla rams under watershed programme




monthly GFY. The genetic trends (gain/year) for 6WT and
first six monthly GFY were 99.3 and 12.2 g, respectively. A
total of 48 sheep were sold and distributed to farmer
through watershed programme.

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

temperate region

OH Chaturvedi (from 18.6.14), SR Sharma, D Sethi (from
27.11.14), S Saha (up to 19.5.14) and JB Phogat (up to
31.7.14)

Fine wool crossbred sheep attained 3.62, 10.87, 18.43 and
22.06 kg body weights, respectively at birth, 3, 6 and 12
months of age. Tupping and lambing rates of 73.07% and
79.60%, respectively achieved during breeding season of
spring 2014. First six monthly and adult annual GFY was
0.81 and 1.95 kg, respectively. The staple length, fibre
diameter and medullation was 3.53cm, 19.61p and 0.54%,
respectively in hogget and 5.97cm, 20.25u and 0.55%,
respectively in adult. The EAMR and EADR were 1.91 and
0.72 per 1000 animal days, respectively. A total of 116
animals were sold to farmers in the region for genetic
improvement of their flocks.

Study on the effect of concentrate supplementation level to
ewes during late gestation and early lactation revealed that
in comparison to initial body weight, ewes with concentrate
supplementation @ 400 g daily lost 2.14 kg body weight at
lambing and gained 0.21 kg with @ 500 g daily concentrate
supplementation. The lambing rate and birth weight of
lambs were higher (85.0% and 3.48 kg) in ewes with 500 g
daily concentrate supplementation compared to 400 g daily
(73.7% and 3.14 kg).

4. Identification of candidate gene responsible for

lustre parameter in Magra sheep

Rajiv Kumar, Satish Kumar, AS Meena (up to 31.8.14), Ajay
Kumar, HK Narula and RK Sawal (upto 15.7.14)

Blood samples (32) from lustrous Magra sheep at ARC,
Bikaner were used for DNA isolation. PCR was amplified
using KRT 2.10 gene specific primers. Purified PCR
products were ligated into pJET vector and got transformed

into DH5 a strains of E. coli. True recombinants were

selected by colony PCR. Plasmids were isolated and
preserved for sequencing. Soil, pasture and Magra wool
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samples were collected and subjected to nutrient analysis.
Soil pH was alkaline (8.58) with maximum alkalinity (8.72)
was found in Bajru village. In plants, copper and zinc
contents were similar in all the villages however, significant
differences were observed for iron and manganese. Wool
contained significantly (P<0.001) higher copper (1.27 vs
0.91 ppm) and zinc (12.90 vs 7.33 ppm) under field
conditions as compared to farm conditions however, no
association was established between lustre and copper /
zinc content. Similarly no association was observed
between fibre diameter and lustre.

5. Geneticimprovement of Bharat Merino sheep

PK Mallick, AS Rajendiran, R Pourouchottamane, G
Nagarajan (from 21.5.14), SMK Thirumaran and S Rajapandi

During the year Bharat Merino sheep at SRRC,
Mannavanur attained body weights of 3.88, 19.42, 28.24
and 36.72 kg 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 214.00, 31.20 and 49.92 g, respectively. Over the
years, the average genetic gain for BWT, 3WT, 6WT, 12WT
and GFY (in kg) were 0.067, 0.008, 0.036, -0.106 and -
0.003, respectively. The heritability estimates for BWT,
WWT and 6WT were 0.52, 0.16 and 0.17, respectively. The
average inbreeding co-efficient for the truncated pedigree
data from 2000 to 2014 was 0.0018. Annual tupping and
lambing rate on tupped basis was 90.04 and 84.48%,
respectively. The annual average clean fleece weight in
ram, ewes, hogget male hogget female was 2.29, 1.65,
1.52 and 1.47 kg respectively. The survivability between 0-3
months, 3-6 months, 6-12 months and adults was 98.72,
99.10, 100.00 and 99.67%, respectively. A total of 192
sheep were sold to 15 farmers of southern states.

Bharat Merino sheep at SRRC, Mannavanur
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PROGRAMME 3 : Development and improvement of technology for value
addition in sheep products and by-products

1. Development of processes and value added
products from diversified animal fibre

Ajay Kumar, DB Shakyawar (up to 20.11.14) and VV Kadam
(upto 13.2.15)

Diversified knitted garments: Six different yarns were
prepared from blends of fine cross bred wool, angora and
polyester. Addition of 30% polyester enhanced the yarn
strength and improved the spinning performance without
losing the luxury of angora wool. The wool-polyester-
pashmina (50:30:20), wool-nylon-pashmina (50:30:20) and
wool-polyester-angora (50:30:20) blended yarns were
converted into double jersey knitted fabrics. In terms of
fabric knitting, the performance of wool-nylon-pashmina
blended yarn was betteramong above mentioned yarns.

Carpet constructional parameters for Magra wool:
Carpet compressibility and resiliency are significantly
influenced by its constructional parameters like

composition, height and density of pile. The major limitation
of handloom carpet is low pile density as compared to hand
knotted carpet. Handloom carpet samples with different pile
height and density were prepared with Magra wool yarn of 4
Nm linear density. The carpet compressibility was improved
(1.27-9.87%) with increase in pile height. Relatively lower
gain in compressibility with higher pile density carpet was
attributed to more number of pile yarns per unit space which
balanced the applied load. The carpet resiliency was higher
with lower pile height and density.

Quality improvement of Dumba wool for apparel yarn:
The fibre diameter ranged from 10-12 p to 150-246 u in
fleece from Dumba sheep. The proportion of fine and
coarse fibres in fleece was 21 and 79%, respectively. The
coarse fibres from Dumba fleece were removed by
mechanical technique. A total of three passages were
required to obtain apparel grade wool (accounting 20.29%
of fleece weight) from fleece.

Raw Dumba wool

Development of technical textiles from indigenous
wool: Three levels (500, 1000 and 1500 GSM) of loose
wool were applied at a depth of 15 cm and evaluated guar
and pea crops in kharif and rabi season, respectively.
Though there was higher soil moisture retention (12%), but
plant growth and yield were not affected during kharif
season. The biological yield was lowest in plots with 1500
GSM wool. The results demonstrated that geo-textile
application though increases moisture retention at the initial
phase but act as barrier for nutrient supply to plant resulting
in lower grain yield. In next kharif season, the soil moisture
retention was higher by 4-5% only but plant growth, fodder
production and grain yield were higher in treated plot
compared to control plots. The findings suggested
decomposition of wool in soil and its utility as bio-fertilizer.
Similar results were obtained for rabi season. It was
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Recovered wool after mechanical processing

concluded that higher moisture retention for crops can be
achieved for the period of 3-6 months of wool application.
Afterwards, wool decomposed and acts as bio-fertilizer for
plants. The results of pot culture study showed higher
growth and yield of oat and methi fodder with 360 g wool
dustand 60% water saturation.

Development of anti-moth finishing process:

Neem (Azadirachta indica): Neem leaves and bark were
screened for application as dye and anti-moth finishing
agent. The woolen fabric was dyed with 5% colorant
extracted from neem leaves/bark. Antimoth efficacy in
terms of weight loss due to moth attack was poor (1.4%) for
fabric dyed with neem leaves extract without mordant as
compared to commercial antimoth product- Eulon (0.17%).



Fabric weight loss was 0.6-1.1% with meta-mordanted
neem dyed fabrics with alum and ferrous while 0.27-0.54%
with fabric mordanted with tin chloride. This was due to
formation of organotin compound as confirmed by FTIR
spectra. Less than 0.3% loss in fabric weight with death of
all the moths were observed for fabric dyed with neem bark
extract and mordanted with alum and tin chloride compared
to higher weight loss and lower moth mortality for fabrics
dyed with bark extract alone or simultaneously mordanted
with ferrous sulphate.

Datura (Datura stramonium L): Poor antimoth efficacy (2-
4% loss in fabric weight) was observed for fabrics dyed with
datura seed extract alone or with mordant (alum and
ferrous sulphate). However, the weight loss was only 0.19%
with use of seed extract along with tin chloride and found
equivalentto commercial antimoth agent- Eulon.

Oont Kateli (Blepheris sindica): The seed oil from oont
kateli was tested for antimoth activity and found ineffective
against carpet beetle/moth.

Enzyme finishing process for fabrics: Enzyme based
finishing treatments (5.0% protease at 30°C for 30 min
followed by softening with 0.5% amino silicone at 100°C for
30 min) of light weight handloom fabrics (different blends of
wool, polyester, nylon, pashmina, angora) exhibited good
dimensional stability, formability, shear and bending rigidity
for wool-polyester-pashmina (50:30:20) and wool-
polyester-angora (50:30:20). However, wool-nylon-
pashmina blend on enzyme treatment has high extension
and bending rigidity with poor shear rigidity.

Lustre improvement of wool through chemical
treatments: The woolen carpet yarns treated with 1%
NaOH or 2% H,SO, for 10 min duration showed increased
whiteness. However, low increase in whiteness was
observed on treatment of carpet yarn with protease.

Grafting of super absorbent polymer on wool: Sodium
acrylate was synthesized as a super absorbent polymer.
It absorbed 50 times more water than its original weight.
In physical state, the polymer could not be grafted on
waste wool.

2. Development of value added products from mutton
and sheep milk

YP Gadekar, AK Shinde, RS Bhattand SAQ Nagqvi

Fibre enriched mutton nuggets: To develop fibre
enriched mutton nuggets, seedless date paste was
incorporated at different (5, 10 and 15%) levels. The bater,
product pH and yield of mutton nuggets was comparable.
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The emulsion stability was significantly (P<0.05) improved
by the use of date paste. The shear force values of nuggets
were significantly (P<0.05) higher in treated mutton
nuggets. The moisture, protein and total cholesterol
contents were reduced significantly (P<0.05) with
increasing level of date paste however, reverse was true for
total fibre content in treated mutton nuggets. The colour
attributes of nuggets were significantly (P<0.01) affected by
the level of date paste. The sensory attributes of nuggets
revealed that the flavour score were significantly (P<0.05)
reduced as level of added date paste increased. It was
concluded that incorporation of 5% date paste was
optimum to improve the fibre content of the nuggets.
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Effect of seedless date paste in mutton nuggets

Effect of different salt replacers on the quality of
mutton nuggets: Excessive sodium in the diet has been
linked to hypertension which may in turn increase the risk of
stroke and premature death from cardiovascular diseases.
Common salt (Sodium chloride) is the main source of
sodium in diet. Attempts were made to replace the salt
content of the nuggets. The control formulation contained
2% salt (100%), while T,, T, and T, formulation contained
42.5, 45.0 and 50.0% blend of salt replacers (Potassium
chloride, calcium chloride, citric acid and monosodium
glutamate). The cook yield and emulsion stability of
nuggets from all the groups was comparable. Emulsion and
product pH differed significantly. Shear force values were
comparable. The folding test scores of the control product
were significantly higher. Among treatments lowest scores
were obtained for T, group product. The sensory evaluation
of the nuggets revealed that the appearance scores were
comparable while flavor scores of nuggets from T, group
were significantly lower. Texture and binding scores of
nuggets from control group were significantly higher and
among treatments scores were comparable. Overall
palatability scores were comparable. The study suggested
that it is possible to replace the salt content in the
formulation up to 42.5% level without much adverse effect
of the quality of mutton nuggets.
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Fibre enriched mutton nuggets

Carcass traits and meat quality of Kendrapara sheep at
variable age: The carcass traits were compared in 2 and 3
year old Kendrapada sheep. Dressing yields, loin eye area,
back fat thickness, breast fat thickness yields of various
edible and inedible offals were comparable. The yield of
various commercial cuts was comparable. Total fat content
and shear force values were higher in 3 year old sheep.
Lean fat ratio and chilling losses were was higher in meat
from 2 year old sheep. The finding of study indicated that
Kendrapara sheep slaughtered at 2 year of age has more
tender and leaner meat than at 3 year of age.

60 -

50.07

02 yrold

49.42

50 -

41.77
41.76

E3yrold
40 -

30 +

13.53
16.25
11.42
13.56

9.18

©
&)
~

|

Loin eye
area (cm’)

20 +
1) ©
) ﬂ. ﬂl ; g
. [
Live wt (kg) ELW (kg) Hotcarcass Dressing Dressing
wt. (kg) yield (%) LW yield (%)
EBW

Carcass traits of Kendrapada sheep

67

Low sodium mutton nuggets

Effect of simulated natural heat stress on carcass traits
of Malpura ewes: A total of 14 adult Malpura ewes were
randomly divided into 2 groups (Gr 1 - control, Gr 2 - heat
stress). Gr 1 ewes were kept in shed while Gr 2 ewes were
exposed to different temperature at different hours of the
day i.e. 38°C at 10:00 h; 40°C at 11:00 h; 42°C at 12:00 h;
43°C at 13:00 h; 44°C at 14:00 h and 42°C at 15:00 h in the
chamber for 30 days. The animals were stall fed with
overnight ad libitum feeding on a diet consisting of 70%
roughage (Cenchrus ciliaris) and 30% concentrate.
Average pre-slaughter weights were 38.64 and 38.42 kg for
Gr 1 and 2, respectively. There was no significant effect of
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stress on pre-slaughter weights of ewes. The dressing yield
on ELW, loin eye area, yields of edible and inedible offals
were comparable among the groups. Non significant effect
was observed on the proportion of different commercial
cuts. Yield of lean meat, fat content and dissected bone
percentage were comparable among the groups. The
present study suggested that thermal stress did not affect
carcass characteristics of Malpura ewes.

Carcass evaluation of Malpura lambs: Experiment was
conducted on 22 Malpura lambs (3-6 months of age).
Lambs of Gr 1 and 2 were supplemented with rumen
bypass full fat soybean and 6% rumen bypass fat,
respectively. Average pre-slaughter weights were 29.29
and 29.07 kg for Gr 1 and 2, respectively. Dressing yield on
empty live weight basis was 49.93% in Gr 1 and 50.61% in
Gr 2. The yields of inedible and edible offals were 7.07,6.75
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and 2.39, 2.45 kg for Gr 1 and 2, respectively. The yield of
commercial cuts was comparable among the groups.
Average lean yield, subcutaneous and intermuscular fat
and dissected bone (%) were comparable among the
groups. Lean: fat ratio and meat: bone ratio didn’t differ
significantly. Among meat quality attributes, water holding
capacity, cook losses and shear force values were
comparable. The findings of the study indicated that the
carcass traits and quality of meat from lambs in both the
group was comparable.

Value addition to sheep milk: The sheep milk was
processed into various value added milk products. The
processing technique was optimized for mozzarella
cheese. The developed product was rich in proteins and
had good acceptability. Value added products like paneer
and gulabjamun were prepared from sheep milk.

Cheese block from sheep milk

Cheese cubes from sheep milk

Paneer from sheep milk
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Gulabjamun from sheep milk
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PROGRAMME 4 : Disease surveillance, health care and disease diagnostic tools

1. Investigations on diseases of sheep and goat

D Singh, FAKhan, SK Dixit (up to 3.12.14), CP Swarnkar, GG
Sonawane, Jyoti Kumar (up to 31.7.14), Fateh Singh (from
29.12.14), SL Sisodia and A Sahoo

Mortality profile: The overall annual equivalent average
death rate (EADR) was 0.188 and 0.053 per 1000 sheep
and goat days at risk, respectively. In sheep flocks, the
major non-specific reasons for mortality were consisted of
pneumonia (28.2%), septicaemia/toxaemia (15.4%),
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0.197

Malpura 0.117

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

enteritis (14.8%), suppurative pneumonia / internal
haemorrhage (4.7% each) and impaction (3.4% each).
Among specific causes, neonatal inanition was major
disease accounted for 3.4% of total deaths. The EADR was
minimum in Patanwadi cross-B (0.016) followed by
Malpura (0.117), Avikalin (0.134), Patanwadi (0.197), GMM
(0.242), Patanwadi cross-A (0.369) and maximum in

Garole / Kendrapada (0.667). The highest EADR was in
suckling (0.841) followed by weaner (0.118), adult (0.105)
and lowest in hogget (0.070). The monthly mortality ranged
from 0.19% (May) to 1.05% (January). In goats, age-wise
EADR ranged from 0.080 (adult) to 0.382 (hogget) and
monthly % mortality varied from nil (July to October) to 0.39
(January). The overall expenditure (per head / annum) on
health management during this year was Rs. 59.09 and
66.45 for sheep and goat, respectively.

Disease investigation: Positivity for JD in small ruminants
was 36.3% on faecal smear, 20.0% on ICV/MLN smear and
14.5% on indirect ELISA. On RBPT, 8.25% Patanwadi and
70.0% field area samples were found positive for
brucellosis. Isolated 28 bacterial isolates comprised of
Escherichia coli (12), Kiebsiella sp. (6), Enterobacter sp.
(2), Proteus sp. (3) and unidentified species (5) from
intestinal samples. The isolates were resistance to
ampicillin (15/28), cefixime (12/28), ceftazidime (9/28),
amoxycillin-clavulanate (9/28), ciprofloxacin (7/28),
meropenem (5/28) and imipenem (2/28). Organisms
causing mastitis are completely resistant to amphotericin B,
cloxacilin, penicilin-G and polymixin B, moderately
sensitive for ofloxacin, doxycyclin, streptomycin,
trimethoprim, erythromycin and amoxycilin and highly
sensitive to chlortetracyclin, enrofloxacin, gentamycin and
choramphenicol. Resistance to tetramisole was found in
GINs from Patanwadi sheep in quarantine. On
histopsthology, the conditions diagnosed were
sarcocystosis, hepatitis and septicaemiain sheep, caseous
lymphadenitis, pneumonia and hepatitis in goats. It was
found that scheduled implementation of planned flock
health programme along with adoption of standard
management practice helped in curtailing the losses due to
mortality in flock.

Sarcocysts in cardiac muscles of sheep
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Congestion of hepatic veins



Nutrition and parasite interaction: Feeding of normal
protein concentrate and dried khejri leaves was as effective
as high protein concentrate feeding alone indicating protein
sparing effect of khejri leaves in artificially challenged
lambs. Combination of normal protein concentrate (11.6%
CP) and 50% khejri leaves gave better results as far as
resistance and resilience of lambs against H. contortus
infection.
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2. Diagnostic and therapeutic interventions in

respiratory infections

Fateh Singh (From 29.12.14), SK Dixit (up to 3.12.14), GG
Sonawane, Jyoti Kumar (up to 31.7.14) and OP Koli

A total of 36 samples (26 lung tissue and 10 heart blood)
were collected during post-mortem of sheep and goats. Out
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of sixteen samples (10 lung tissue and 6 heart blood), a total
of 24 bacterial isolates recovered were Pasteurella
multocida / Mannheimia haemolytica (08), Staphylococcus
sp. (08), Micrococci sp. (05) and Pseudomonas sp. (03).
Antimicrobial susceptibility testing showed resistance to
ampicillin (15/24), cefixime (10/24), ceftazidime (06/24),
amoxycillin-clavulanate (06/24), ciprofloxacin (08/24),
meropenem (05/24) and imipenem (02/24). All the isolates
were sensitive to tigecycline.

Consolidation of lungs in sheep

3. Genetic improvement of resistance to
Haemonchus contortus in sheep

D Singh, CP Swarnkar, Satish Kumar, LLL Prince, C Paswan
(upto 31.12.14) and Rajiv Kumar

Present scenario of rampant increase in magnitude of
anthelmintic resistance in gastrointesinal nematodes of
small ruminants necessiate idenfication and adoption of
suitable worm management strategy with minimal
dependance on anthelmintics. 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 intensity of infection. 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 lambs under
natural conditions: The sire-wise mean FECs ranged
from nil to 1966.7 epg in Malpura and from 166.7 to 6337.5
epg in Avikalin breed at naive stage (September). The
corresponding values at exposed stage (November) were



from 25.0 to 633.3 epg in Malpura and from 50.0 to 666.7
epg inAvikalin.

Selection of divergent lines w.r.t. susceptibility to GIN:
For selected Malpura progenies the mean FECs were
135.3 and 600.0 epg on naive stage and 50.0 and 626.3
epg on exposed stage for R and S lines, respectively
revealing around >12 times higher FEC in S line compared
to R line at exposed stage. In Avikalin, the mean FECs
remained around 4 times higherin S line compared to R line
at exposed stage and were 292.3 and 1264.7 epg on naive
stage and 144.4 and 547.4 epg on exposed stage for R and
Slines, respectively.

Within breed variation (Heritability estimates): The
heritability (h?) estimates for FECs from 2004-14 were
0.256 and 0.229 in Malpura and Avikalin sheep,
respectively at pre drench stage. At post drench stage, h’
estimates for FEC were 0.133 and 0.075 in Malpura and
Avikalin sheep, 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 —0.55% (R line) to -1.44% (S line) in Malpura
and from 0.22% (S line) to 2.49% (R line) in Avikalin. 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 94.67% and 84.51%,
respectively in R line compared to 100.00% and 97.62% in
Sline.

Growth and wool yield of animals selected during 2014:
The ADG at 0-3, 3-6, 6-12 and 0-12 month for animals
selected for R and S line during 2014 were 159.11, 80.78
20.77 and 69.70 g, respectively in Rline and 168.89, 94.56,
13.68 and 71.98 g, respectively in S line in Malpura breed
and 156.33, 103.11, 19.95 and 74.12 g, respectively in R
line and 162.33, 107.11, 21.37 and 77.31 g, respectively in
S line in Avikalin breed. The annual GFY in selected
progenies was almost similar.

Observations for animals born from selected animals:
The progenies having inheritance of R-sires possess
significantly lower FECs than those having inheritance of S-
sire, particularly during wormy season.
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Challenge study in progenies from divergent lines: A
total of 12 male young Malpura sheep (6 each fromRand S
line) born during August 2013-January 2014 were
undertaken to assess the resistance against H. contortus
under artificial challenge. For single infection animals were
artificially challenged (per os) with a single dose of 10000
infective larvae of H. contortus. In another trial for trickle
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infection, animals were artificially challenged (per os) with a
dose of 300 infective larvae of H. contortus twice a week for
10 weeks. At weekly interval, the observations were
recorded for faecal egg count, body weight, haemoglobin,
packed cell volume and plasma pepsinogen for the period
up to 70 days post challenge. The perilimiary results
showed relative resistance to infectionin Rline.
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Molecular studies: DNA samples (24 from R line and 24
from S line of Malpura sheep) were sent for Ovine SNP 50K
bead chip analysis. Primers for open reading frame (ORF)
of MHC-DRA gene was designed using Gene tool lite
bioinformatics software and got synthesized from Sigma.
MHC-DRA gene from R and S lines from Malpura and
Avikalin breeds were amplified, cloned in pJET1.2 cloning
vector and get transformed in DH5-a strains of E. coli.
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Orientation of rPlasmids was confirmed by colony PCR and
size by restriction endonuclease (RE) analysis. True
recombinants were selected using colony PCR and
preserved (-20°C) for sequencing. MHC-DRB 1 sequences
from R and S line of Malpura sheep breed were analysed for
allelic variation and alleles were assigned. Amino acid
diversity analysis for 31 domain (PBR) was done using
MEGA 6.0 software.
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PROGRAMME 5 : Validation, refinement and dissemination of developed

technologies

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

Rajiv Gulyani, SMK Nagqvi, Arun Kumar (from 1.10.14), D
Singh, A Sahoo, RC Sharma (up to 30.9.14), DB Shakyawar
(up to 18.11.14), OH Chaturvedi (up to 18.6.14), SC Sharma,
CP Swarnkar, Davendra Kumar, P Thirumurgan, Ajay Kumar
(from 19.11.14), Roop Chand, C Paswan (up to 26.12.14),
Ved Prakash (from 1.10.14), VV Kadam (up to 13.2.15),
Kalyan De, D Sethi (up to 27.11.14), Raj Kumar, LR Guirjar,
MC Meena (from 19.6.14), BS Sahoo, RL Bairwa, DK Yadav,
RK Meena and Allahnoor Khan

Improvement in sheep production through breeding
and genetic manipulation: A total 69 flocks (4513 sheep)
were covered in three clusters of TOT areas. Average body
weight of lambs at birth, 3, 6 and 12 months age was 3.46,
16.04, 21.18 and 28.07 kg, respectively. Average 1st six
monthly GFY was 506.21 g. Sale of 2001 sheep was
recorded in field by farmers of TOT area. Average sale
value of adult male, female and lambs was Rs. 6117, 5619
and 2306, respectively. The lambing in field flocks occurred
throughout the year with uneven distribution (77.53% of
lambing in August and November - January). With A
genotype, 15 lambs were obtained from 10 lambing (50%
twinning) in field flock. This year prolific rams (GMMXxP)
were distributed to four farmers for field trial.

d e
Crossbred rams distribution to farmer

Improvement of sheep production in farmer’s flock
through physiological and reproductive techniques: A
total of 280 ewes belonging to 14 farmers of 4 villages were
synchronized using vaginal sponges and PMSG (200 1U)
protocol. The onset of estrus was observed in 80.7% of the

74

ewes. Atotal of 226 ewes were inseminated using fixed time
artificial insemination with liquid chilled semen. Out of
these, 77 ewes lambed and lambing of 114 ewes is awaited.
The growth performance of progenies in flock was
improved with the use of semen from elite rams through Al

Artificial insemination in sheep

Improvement in sheep production through improved
feeding practices: Demonstrated feeding of milk
supplementto 1-2 week old lambs in farmer’s flocks. Lambs
(8) were supplemented with milk supplement @ 80
ml/lamb/day. At 90 days of age, live weight of lamb was 1.5
kg more in MS group (20.3 kg) as compared to non-MS
group (18.8 kg). In subsequent phase, lambs of both the
group were supplemented with finisher ration. Lambs at 5
month of age attained higher growth rate in MS group
(30.25 kg) as compared to non-MS group (24.00 kg).

Demonstration of fodder production technologies for
improvement in sheep production under field
conditions: Five demonstrations on agro-horti-pasture
system were conducted at farmer’s field. Growth and yield
of groundnut and gram were higher in ardu based agro-
horti-pasture system. Higher survivability was recorded for
ardu followed by aonla, ber and lemon. Technical guidance
on azolla production, value added sheep manure and
improved agricultural practices were given to farmers.

Improvement in sheep through health technology: The
implementation of sheep health technology in TOT flocks
control the morbidity and mortality losses in field flocks. The
annual morbidity in TOT and participatory flocks was 65.4
and 96.8%, respectively. The predominant conditions
responsible for morbidity were pneumonia, enteritis,



wound, lameness and simple indigestion. Seasonal profile
exhibited that similar pattern of disease prevalence in both
the categories of flocks with higher contributions of
diseases of alimentary system were during winter,
respiratory system during summer and winter and
musculoskeletal system during monsoon. The occurrence
of conjunctivitis was relatively higher during summer. The
age-wise distribution of causes of morbidity revealed that
affections of alimentary system were at the maximum in all
the age groups. The annual mortality in TOT and

Health camp in TOT area

participatory flocks was 7.08 and 5.39%, respectively. The
predominant conditions responsible for mortality were
enteritis, pneumonia, debility and tympany. Seasonal
profile exhibited higher contributions of diseases of GSS in
summer and of alimentary system during winter in TOT
flocks. On the other hand in participatory flocks, higher
deaths were due to diseases of alimentary system in
summer and winter and due to pneumonia during
monsoon. The age-wise distribution revealed higher deaths
due to debility and enteritis in adult and due to diseases of
respiratory and alimentary system in hoggets and lambs.
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A total of 1578 faecal samples from TOT flocks were
screened for gastrointestinal (Gl) parasites. The overall
annual incidence for strongyle infection was 58.9% with
distinct seasonal variation from 37.5% in winter to 73.5% in
monsoon. The other Gl nematodes recorded at low level
were Strongyloides papillosus (7.0%) and Trichuris sp.
(0.4%). The annual incidence of Moneizia sp. was 2.2%.
Among flukes, Amphistomes were predominant and their
incidence was peaked during monsoon (29.5%) with an
overall annual positivity of 18.6%. Schistosomes and
Fasciola gigantica were recorded occasionally. The annual
incidence of Eimeria oocysts was 50.7% with maximum
incidence during monsoon (72.4%) followed by winter
(35.0%) and minimum during summer (31.4%). Under
prophylactic measures a total of 12475, 5770, 1100 and
1900 sheep were vaccinated against ET, Sheep pox, FMD
and PPR diseases, respectively. Besides, 7950 sheep were
given deworming and 660 animals were given foot bath with
CuSO, solution. Health camps cum Kisan gosthis (7) were
organised in which a total of 140 farmers were benefited.

Improvement in wool utilization through indigenous
wool products developed by local artisans:
Demonstrations were imparted on wool related activities
like wool sorting, grading, yarn spinning, blanket and shawl
weaving, product finishing, handicraft development etc.

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 6465 visitors
benefited. Recent information on sheep rearing and
management practices were provided to farmers and
extension presonnels (1611) from different agencies (29)

Training on woolen products development and designing
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visited at the institute. The other events organized were
ICAR foundation day, National sheep and wool fair, Institute
foundation day and trainings (6) on sheep production (172
participants belonging to Jaisalmer, Udaipur, Banswara
and Pali discticts of Rajasthan and Chamba district of
Himachal Pradesh). The ‘Institute Farmer Participatory
Programme’ is continuing successfully. At present the
institute is working with 10 sheep farmers in participatory
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mode. A total of 1494 copies of 25 pamphlets/folders were
distributed to farmers, trainees, NGOs, Government
agencies etc. Queries of farmers were addressed through
phone calls via IFFCO Kisan Sanchar Limited and Institute
was registered on mkisan.gov.in portal for sending free bulk
SMS to sheep rearers. A directory of farmers, NGOs and
Government agencies involved in sheep husbandry has
been created.

Exhibition at Avikanagar

Women farmers at ATIC

Integrated approaches for improvement mutton
sheep production system in southern Tamil Nadu
and status appraisal of technology adoption level
infield

R Pourouchottamane, AS Rajendiran, PK Mallick, G
Nagarajan, SMK Thirumaran, S Rajapandiand G Murali

Appraisal of technology adoption level in field: Asurvey
was undertaken in sixteen villages of Tirunelveli, Tuticorin
and Dindigul districts of Tamil Nadu covering 88 flocks to
document management practices followed by sheep
herders in traditional sheep husbandry. Majority of sheep
(71.59%) are reared in extensive system involving
seasonal migration in search of better pasture. Provision of
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Training of farmers in sheep production

proper housing to sheep during night hours was observed
only in 23.86% of the flocks surveyed. In the sheep flocks
following seasonal migration, during night hours, the flocks
are housed in simple enclosures made of bamboo/ wire
netting in barren lands or harvested agricultural fields and
kept under open sky. Newborn lambs were housed
separately in dome shaped baskets and were sent for
grazing along with the ewes only after 15 to 20 days after
birth. Bunches of neam leaves and sesbania leaves were
tied inside the baskets which the lambs nibble. The lambs
were weaned and sold at two and half to three months of
age. The flock strength varied from 80 to 120 adult female
and its followers, the sex ratio varied from 1:30 to 1:40. In
field condition, random mating is being followed and the



majority of sheep are of mixed breed. Age at first mating in
field condition ranged from 15 to 18 months. The 72% of the
respondents are practicing regular deworming and only
40% farmers vaccinated the animals.

Survey of livestock market: The visit was undertaken to
study the Melapalayam Livestock Market at Tirunelveli
district. Around 1500 to 2000 sheep and 800 to 1200 goats
were traded in this market every Tuesday. Marketing of
sheep is almost fully controlled by middlemen. Sheep
herders were paid around Rs. 1200 - 1700 and Rs 2000 -
2400 per animal for 3 and 6 months old lamb, respectively
based on the body condition of the animals. Sheep farmers
sells breeding ram for Rs. 6000 — 7000 per animal.

Conduction of field days: Field days were organised on
14th and 15th Feb, 2015 in different villages (Akkanaikkan
Patti, Lakshmi Puram and Puliangudi) of Ottapidaram
Tehsil of Tuticorin district (TN). The farmers were briefed
about the importance of implementing good management
practices such as feed supplementation, lamb care,
vaccination, deworming etc in sheep husbandry. A total
number of 14 sheep flocks (about 1800 sheep) were visited

ANNUAL REPORT 2014-15

and ailing animals were treated. Few of the farmers were
given salt licks and mineral mixture so as to demonstrate
the positive impact of feeding the same on sheep health
and productivity at their farm level itself.

3. Improvement in the livliihood of tribes through
sheep and goat production in tribal areas of

Rajasthan

SMK Naqvi, SL Sisodia, Roop Chand and D Sethi (up to
8.11.14)

Base-line survey was conducted and a total of 800 tribal
farmers from four blocks (Dungarpur, Shimalwara,
Bhuchiwara and Aspur) of Dungarpur district were
identified and registered under the project. The farmers
were demonstrated improved technologies on livestock
health and agriculture at regular interval through camps,
trainings, exposure visits and chopal. The input provided to
tribal farmers were consisted of distribution of rams and
bucks (20), anthelmentic drench (4000), health camp (6),
first aid veterinary kits (400), concentrate/mineral
mixture/complete feed blocks (212), seed and fertilizer for
production of feed and fodder.

Distribution of rams to TSP farmers

Distribution of bucks to TSP farmers

Sensitization workshop in TSP area
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Ghosthi in TSP area
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Outside project including MSSP / AICRP / NWP / CWDB / DBT /
NFBSFARA / Other projects

1. Genetic improvement of Malpura sheep for mutton
production in farm and field (MSSP)

GR Gowane, C Paswan (up to 26.12.14), Ved Prakash (from
26.12.14), SS Misra (up to 30.9.14), RC Sharma (up to
30.9.14), Arun Kumar (from 26.12.14), Rajkumar Chahal,
Kalyan De, OP Koli, AK Prasad and RR Meena

The Malpura sheep unit was inducted in the Mega Sheep
Seed platform since March 2014. In the farm unit, the least
squares means for body weight of lambs at birth, 3, 6 and 12
months of age were 3.09, 17.18, 25.79 and 32.70 kg,
respectively. Nearly 57% animals weighed more than 25.01
kg at six month age. Average daily gains during 0-3, 3-6 and
6-12 months were 156.50, 92.69 and 49.74 g, respectively.
The overall means for 1* six monthly, adult six monthly and
adult annual GFY were 0.700, 0.472 and 0.925 kg,
respectively. Survivability at 0-3 months, 3-12 months and
adult stage were 97.75, 97.81 and 98.07%, respectively.
Tupping rate was 95.56% whereas lambing on tupped
basis was 91.07%, respectively. Selection differential of
breeding rams for 6-month body weight, ADG1 and ADG2
were 3.85 kg, 27.09 g and 10.59 g, respectively. The data
on 3944 individuals spanning over 19 years was used for
genetic analysis. Individuals predicted breeding values
were calculated for body weight at six months and first six
monthly GFY. These two traits were under selection over
the years. The genetic trends (gain/year) for 6WT and first
sixmonthly GFY were 70.3 and 2.43 g, respectively.

Malpura ram at farm unit

Interactive panel discussion at farm unit

A study was conducted with an objective to revise the
current selection index in Malpura sheep. Estimate of
additive genetic variance for 6 month live weight (6WT) was
low (h?=0.19). The selection indices were constructed and
highest accuracy (51.9%) was observed for the index that
involves weaning weight and 1* GFY. Estimated genetic
gain after one generation post selection was measured to
be 221 g in weaning weight and 81.753 g in GFY. Results
revealed higher response for 6WT (897 g) and high
correlated response for other traits such as weaning weight
(0.566 kg), ADG1 (5.601 g), ADG2 (3.132 g) and GFY
(26.52 g) as compared to index selection. As milk yield of
dam has strong influence on pre-weaning gain, preliminary
selection at weaning followed by direct selection at six
month age based on single trait selection (6WT) was
considered to be good option. A total of 59 sheep were sold
to progressive farmers and government. In the field flocks,
3 centers covering 17 villages (36 flocks) with strength of
3011 sheep (including 1876 adult females) were identified.

Malpura flock in field
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Ram distribution

The mean body weight at birth, 3, 6 and 9 months of age
were 3.33, 13.73, 19.81 and 23.35 kg, respectively. The
lambing was 77.14% on ewes available basis.

2. Improvement of Marwari sheep for carpet wool

production through selection

HK Narula, Ashish Chopra, M Ayub, PR Sharma and Vimal
Mehrotra

An elite flock of Marwari sheep is maintained at ARC,
Bikaner with the objective to improve the Marwari sheep for
producing 1.5 kg adult annual GFY with 30-40u fibre
diameter and around 50% medullation. The overall least
squares means for birth, 3, 6 and 12 month’s weight were
3.17, 16.37, 22.93 and 31.53 kg, respectively. The annual
tupping and lambing rate on bred basis were 97.54 and
91.31%, respectively. The least squares means for adult
spring, autumn, annual and lambs 1% and 2™ clip were
691.86, 767.22, 1481.23, 546.18 and 679.92 g,
respectively. The least squares means for fibre diameter,
hetro fibres, hairy fibres, medullation, staple length and
crimp were 39.28u, 36.73%, 18.99%, 55.76%, 4.59 cm and

Marwari ewe with twin lambs
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0.49 per cm, respectively. The selection differential was
8.26 kg and 205 g for 6 month body weights and first six
monthly clip. respectively. The EADR and EAMR per 1000
animal days at risk was 0.1421 and 0.6241, respectively. A
total of 105 rams were sold to Government organization for
genetic improvement in the animals of farmers in the
breeding tract of Marwari breed.

3. Evaluation and Genetic improvement of Magra

sheepinfield

AK Patel, HK Narula, Ashish Chopra, RK Sawal (up to
15.7.14), Nirmala Saini (from 1.8.14) and M Ayub

A total of 8212 Magra sheep of 100 sheep breeders were
registered in 3 centres (Kotra, Kanasar and Jaalwali). Out
of total registered animals 4493 breedable ewes and 367
breeding rams were considered for study. The overall least
squares means for birth, 3, 6 and 12 month’s weight were
2.45,16.17, 23.22 and 30.12 kg, respectively. Higher body
weights in lambs were observed in Kanasar centre in
comparison to other two centres. The data on wool clips of
1913 animals was recorded in three clips. Higher GFY
(700.4 g) was recorded in spring clip than autumn and
winter (547.3 and 546.5 g). Wool quality was found better in
animals of Jalwali village in terms of fibre diameter (33.1 p)
and medullation (35.2%). The staple length was almost
similar in all centres. A total of 98 superior Magra rams from
Magra raising unit and field were distributed to the farmers
in adopted villages for genetic improvement of their flocks.
Fourteen rams were selected and procured from RAJUVAS
and Magra tract. A total of 1014 feed blocks, 1134 feed
mixture and 181 kg multi nutrient mixture were prepared for
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distribution and experiments in field. Four feeding ftrials
were conducted to observe the effect of supplementary
feeding on growth performance of lambs. The average daily
gain in animals supplemented with blocks was significantly
higher than other group. A total of 32 health camps were
organized. The animals were vaccinated for ET, PPR and
sheep pox. The overall annual mortality in field was 4.87%.
Two on campus trainings and three off campus/ field day
were organized.

4. Characterization of Marwari sheep (Network
project on Animal Genetic Resources)

Ashish Chopra, AK Patel and HK Narula

Asurvey in breeding tract of Marwari sheep was conducted
and areas of abundant sheep population were indentified
for further work on physical characterization of Marwari
sheep in three districts (Jodhpur, Jalore and Barmer).
Various proforma in hindi were prepared as per guidelines
from NBAGR, Karnal. So far 95 sheep flocks from
Gopalsar, Balesar, keru, Bheru, Korna, Gangawas, Jyasti
and Bhopal garh area, 84 sheep flocks from Ahore,
Raniwara and Sanchore area and 119 sheep flocks of
Newai, Pachpadra, Tilwara, Gudamalani and Ramiji Ka gol
area were surveyed.

Marwari flock in field

Marwari ram with farmer
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Genetic improvement of Sirohi goats for meat and
milk production

SS Misra, Arun Kumar (from 1.10.14), RC Sharma (up to
30.9.14), Indrasen Chauhan, OP Koli (up to 8.10.14) and AK
Prasad (from 9.10.14)

The overall least squares means for body weights at birth,
3, 6 and 12 months of age were 3.07, 12.13, 19.77 and
33.36 kg, respectively. The average daily gain was 100.46
and 78.15 g from 0 to 3 months and 3 to 12 months of age,
respectively. The least squares means of milk yield at 90
days, 150 days, total lactation milk yield and lactation length
were 76.70, 106.12, 121.46 kg and 196.16 days,
respectively. The annual tupping and kidding rate on tupped
basis was 99.37 and 91.88%, respectively with a litter size

Sirohi buck

of 1.08. The annual survivability rates in 0-3, 3-6, 6-12
month age groups and in adults were 97.58, 100.00, 100.00
and 98.75%, respectively. A total of 217 goats (128 male
and 89 female) were sold to farmers, government and
NGOs. In addition to these, one superior Sirohi buck was
given free of cost to a goat farmer under MoU for breeding
and improvement of his livestock.

6. Genetic characterization of variability in immune
responses of sheep and goat for PPR and ET

vaccine elicited immune response (DBT)

GR Gowane, C Paswan (up to 26.12.14) and Ved Prakash
(from9.3.14)

Variability in PPR and ET vaccine elicited immune
response: Considering day post vaccination as a factor
affecting vaccine response, it was seen that DPV affected
the Pl value significantly (P<0.01) and the R* was 70.20%
indicating, that vaccine was effective for eliciting immune



response in the population. Study indicated that in spite of
achieving the titre, there remains a great variability between
the animals for vaccine response. Pl values ranged from -
7.59 to 84.87 on 14 DPV, from 30.75 to 86.85 on 21 DPV
and from 35.31 to 98.82 28 DPV. On 0 DPV almost all the
animals had non-protective titre except 3.98% of the
population, which probably carried maternal antibodies. On
14 DPV, out of 442 animals, 246 were protected (55.66%)
and 196 non protected (44.34%). On 21 DPV, out of 439
animals 420 were protected (95.67%) and 19 were non-
protected (4.32%). On 28 DPV, out of 444 animals, 441 were
protected (99.32%) and 3 were non-protected (0.68%).

For 0 DPV, it was observed that regression of age of
vaccination was significant (P<0.01) with R=0.143.
Negative estimate of coefficient (-0.082+0.027) indicated
that for every one day increase in age, the Pl value
decreased by 0.082 units. This typically indicated the
presence of maternal effect on titre, else there was no
reason to have negative association. For 14, 21 and
28DPV, the estimate of coefficient was positive indicating
positive effect of vaccine for increasing the Pl value.
Analysis of variance shown significant effect of year and
age at vaccination for all the three dependent variables,
however, the effect of sex was non-significant on the 14, 21
and 28 DPV vaccine response.

Association of MHC haplotypes with PPR and ET
vaccine elicited immune response: In total 446 DNA
samples were collected from Sirohi goat (219), Malpura
sheep (158) and Avikalin sheep (69). Primers for DRB, DQA
and DQB regions were synthesized. DRB1 of sheep
amplified in all the samples. The length of the amplified
product was 301bp. Nearly 35 patterns were obtained,
however, 29 SSCP patterns for genotype in sheep with
more than 3% frequency were observed. In sheep flocks
homozygosity and heterozygosity for DRB1 was 17.24 and
82.76%, respectively. DQA2 of sheep was amplified (242
bp) and 29 genotypic patterns through SSCP were obtained
in sheep flocks.

7. Network / outreach project on estimation of
methane emission under different feeding
systems and development of mitigation strategies

RS Bhatt and A Sahoo

Standardization of SF; technique in sheep: Average
weight of the modified permeation tube was 19.25 g and its
cavity can hold about 460.1 mg of SF, gas. Permeation rate
of SF, ranged from 2.75 to 4.24 mg/day. Its outer body is
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smooth. The weight of the canister is about 700 g and can fit
well on the back of the sheep. The methane emission from
adult rams (34.5 kg body weight) kept on maintenance diet
was 12.19 g/day with DM intake of 16.78 g per kg.

Ram fitted SF, assembly

Rams with SF, assembly in range land

In vitro emission of methane in mixed pasture samples
alone and with concentrate supplementation: Mouth
grab samples of pasture from grazing sheep were collected
and dried. Additionally, prominent grazing resources such
as pala (Ziziphus sp), jojru (Crotolaria medicaginea) and
khejri (Prosopis cineraria) leaves were also collected.
These samples were mixed with concentrate in a ratio of
70:30 to make a maintenance diet. All these samples were
incubated for in vitro methane emission and methane
emission was calculated. Among pasture samples the
lowest value of methane emission was recorded in jojru
leaves followed by khejri, pala and highest value in mixed
pasture samples. Methane emission in all the pasture
samples were reduced when these were mixed with 30%
concentrate due to low methane concentration and higher
DM digestibility.



Effect of cysteamine hydrochloride supplementation at
different level on methane emission in cenchrus grass
based sheep ration: An in vitro experiment was
undertaken in cenchrus based ration mixed with
concentrate in a ratio of 70: 30 (high roughage) and 30: 70
(low roughage) and supplemented with 0, 0.2, 0.3, 0.4 and
0.5% of cysteamine hydrochloride. The diets were
supplemented with standard incubation procedure and
methane emission in different treatments was recorded.
The study revealed that in high roughage ration slight
reduction in methane emission was recorded in 0.4 and
0.5% level of supplementation. In low roughage ration there
was gradual decrease in methane emission with increased
level of cysteamine hydrochloride supplementation.

Effect of cysteamine hydrochloride supplementation at
different level on methane emission in guar straw
based sheep ration: To validate the effect of cysteamine
hydrochloride supplementation, another in vitro trial on
methane mitigation was undertaken in guar (legume) straw
based ration mixed with concentrate in a ratio of 70: 30
(high legume straw) and 30: 70 (low legume straw) and
supplemented with 0, 0.2, 0.3, 0.4 and 0.5% of cysteamine
hydrochloride. The diets were supplemented with standard
incubation procedure and methane emission in different
treatment was recorded. It was found that cysteamine
hydrochloride supplementation reduced methane emission
gradually in guar straw based in both high and low
roughage based ration.

Concentrate supplementation for higher mutton
production in farmer flock in TSP area: A demonstration
was conducted on 50 lambs (2.5 to 3.0 months of age) in
farmers flock. The lambs were divided into two groups
having equal sex ratio (60 F: 40 M) reared as per farmer’s
practices. These lambs were grazed along with flock during
the day and in the evening offered groundnut straw (@ 100
to 200 g /head/day). The lambs in the test group were
offered additional concentrate (@ 2.0% of body weight)
along with the groundnut straw and grazing. The lamb
ration consisted of 14.17% CP and > 75% TDN. The CP
content of groundnut straw and grazed herbage was 9.98
and 5.97%, respectively. The lambs in test group
maintained their superiority from the beginning of the
experiment. After 85 days of experiment, the gain in body
weight was 5.54 kg in (control) and 10.57 kg (test group) kg
with the respective ADG of 72.01 and 124.4 g. The feed:
gain was 6.19 in control and 4.97 in test group. Plane of
nutrition revealed higher daily DMI in test group as
compared to control and supplementation affected the
herbage grazed. The roughage supplemented in control
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group was higher and was done intentionally by the farmers
to compensate for the concentrate in test group. The
economic analysis revealed that during the experimental
period the extra input accrued on concentrate feeding was
Rs 390 per lamb. All the male lambs in both the treatment
were sold at the end of experiment and the sell price per
lamb was Rs 2230 in test and Rs 1533 in control group.
Farmers got a net profit of Rs 307 per lamb in three month
by adoption of technology.

8. Network programme on veterinary type culture-
rumen microbes

ASahoo, RS Bhattand AS Meena (up to 31.8.14)

Isolation and characterization of fiber degrading
bacteria from sheep: Rumen contents collected from
eight animals maintained under semi-intensive
management (post-grazing concentrate supplementation)
were used for isolation of fiber degrading bacteria. Thirty
one monocultures isolated on the basis of morphology were
biochemically characterized.

Isolation and characterization of tannin degrading
bacteria from sheep: Animals maintained on tanniferous
diet with Khejri (Prosopis cineraria) leaves for adaptive
proliferation of tannin degrading/adapting microbes and
samples of rumen contents collected for isolation of tannin
degrading bacteria. Eighteen monocultures were isolated
on the basis of morphology.

Submission to gene bank and VTCC repository
(NIANP): Twenty four 16s rRNA sequences (KP114227-
KP114250) were submitted to NCBI Gene Bank. Thirteen
cultures were deposited to VTCC repository NIANP,
Bengaluru.

9. Nutritional and physiological approaches for
enhancing reproductive performance in animals
(AICRP)

SKSankhyan, Krishnappa B and Rajeev Kumar

In field, practice of maintaining small ruminant exclusively
on the grazing resources with meager supplementation
results in nutrient deficiency, poor body weights,
reproductive failure and anoestrus condition. Area within 30
Km radius from CSWRI, Avikanagar was identified in first
spell of survey, data collection and sampling. Atotal of 6873
animals from 35 sheep flocks of variable strength (35 to 200
adult ewes) were covered. The blood samples from fertile
and infertile animals were collected twice atinterval of 7to 8
days from the field.



The concentrations of Zn and Cu in blood ranged from 1.27
to 1.59 and 1.18 to 1.91 ppm, respectively and were in the
normal range. Like-wise, concentration of total protein
(5.90-8.78 g/dL), albumin (1.91-2.81 g/dL) and globulin
(3.53-5.09 g/dL) were within the normal range. The blood
urea nitrogen level was grossly on lower side in all the
animals of all the villages and ranged from 10.14 to 21.05
mg/dl as compared to minimal level of 25 mg/dl indicating
gross inadequacy of protein in the diet, which was also
confirmed by phenotypical observation of bottle jaw
condition in the flock after rule out the parasitic infestation.
These conditions positively responded to protein
supplementation. It was observed that in each flock 3 to 5
adult ewes had reproductive problems. Based on history
incidence of infertility in flock was 11.08% (74/6675). The
incidence of anoestrus among infertile sheep was 36.17%
(17/47) on RIA based study. Persistent low P-4 levels
(<0.99 ng/ml) is indicative of anoestrus and can be
identified easily at any moment by two sampling at 8 day
interval. Blood samples from infertile and fertile ewes were
collected and processed for isolation of DNA by standard
Phenol-Chloroform method. DNAwas dissolved in 100 pl of
TE buffer and estimated quality and quantity. DNA samples
were preserved in -80°C for further use in gene based
studies and genome wide association study (GWAS) for
cause of infertility in sheep.

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

Davendra Kumar, SMK Naqviand RS Bhatt

Effect of nutritional stress on endocrine profile of
Malpura sheep during MRP: Nutritional stress had non
significant effect on cortisol, T,, T,, progestrone and
estradiol. The values of T,, T, and progestrone were
however lower in nutritional stress group compare to control
whereas, cortisol value was higher in nutrition stress group.

Effect of combined stress (nutritional + heat) on
physiological response, blood biochemical profile,
ovulation rate, fertility and embryo production in
super-ovulated Malpura sheep: A significant (P<0.01)
decrease in feed intake and increase in water intake was
observed in combined stress group. RR and RT in
afternoon significantly (P<0.01) increased while PR in
morning significantly (P<0.05) decreased in combined
stress sheep compare to control. Haemoglobin and PCV
values were non significantly effected by combined stress.
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Ovaries with multiple CL

Recovered embryos

Plasma glucose was decreased significantly (P<0.01) in
control than nutritionally stress group. Combined stress
had non-significant effect on endocrine profile, estrus per
cent, interval to onset of estrus, and duration of estrus.
Mean ovulation rate (CL/ewe), superovulatory response
(>3CL/ewe), mean ovarian response (CL+LF) were higher
in combined stressed animals compared to control.
However, the embryo recovery was lower in stress group
(43.48%) than control (61.36%), which clearly indicate the
detrimental effects of combined (heat and nutritional)
stresses on embryo survival in super-ovulated Malpura ewes.
A total of 40 embryos (15 from control and 25 from stressed
animals) were supplied to NDRI, Karnal for further studies.

Effect of heat stress on endocrine profile, antioxidant
and minerals profile during MRP in Malpura ewes: In the
month of February-March 2015, Malpura ewes (16) were
equally divided into two groups. Ewes of Gr-1 were
maintained under shed while Gr-2 were exposed to
simulated natural heat stress between 10:00 to 16:00 h in
the climatic chamber. On day 0, ewes in both the groups
were synchronized for oestrus using intra-vaginal sponges



+ PMSG protocol without super-ovulation treatment. The
ewes were hand mated and endometrium were collected at
day 13 after mating. The samples were supplied to NIANP,
Bangaluru for further studies on MRP. The blood plasma
samples were collected at three occasions i.e. day 0, at day
of estrus and at day 13 after mating. The plasma samples
were stored for estimation of endocrine profile, antioxidant
and minerals.

11. Molecular identification and characterization of
melatonin receptor in sheep in relation to

reproductive seasonality (DBT)

VK Saxena, SMK Naqviand AS Meena (up to 31.8.14)

Methylation status of the gene by bisulphite
methylation sequencing: Epigenetic study to assess the
level of methylation in coding sequence of MTNR1A gene
was performed. To investigate the effects of methylation on
MTNR1A gene, methylation status of the entire gene
(Promoter +CDS) using CpG PLOT OF EMBOSS was
examined. Meth primer software was used to design the
bisulphite specific PCR primer for CpG Island in the Exon-II
region. Bisulphite conversion of genomic DNA, isolated
from hypothalamic brain samples was performed. The
bisulphite converted DNA was amplified by the Hot Start
PCR strategy with specific primers to 173bp CpG island
region. Itwas found on analysis thatin both the groups (RR
and rr), nearly all the 10 CpG motif in the selected amplified
sequence are methylated including 606/607 and 611/612,
which are part of C606T and G612A SNPs respectively.

Identification of CpG islands in the MTNR1A gene using
CpG plot of EMBOSS

CpG Sequence position Length Location
Island w.r.t. entire gene (bp)
(Promoter +CDS)
1 1344-1772 429 Promotor-Exon
| boundary
2 1923-2254 332 Exon Il

12. All India Network programme on gastro-intestinal
parasitism

D Singh, CP Swarnkar and FAKhan

Based on bioclimatographs for 2014-15, the period suitable
for propagation of H. contortus was from late June to mid
September and March and for Trichostrongylus sp. was
October to mid March.

Impact assessment of modified worm management
programme (MWMP) in sheep flocks: The MWMP (one
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drench / annum) was implemented and tested on farmer’s
and farm flocks of Rajasthan. Atotal of 8202 faecal samples
from sheep and 234 samples from goats 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 (>60%) during June to August.
In comparison to field flocks, higher incidence of strongyle
infection was observed in flocks of both the farms. In farm
flocks the monthly incidence varied from 70.8 (December)
t0 98.7% (May and July) at Avikanagar and from 52.3 (April)
to 98.5% (August) at Fatehpur. The annual incidence of
Trichuris sp. and Strongyloides papillosus ranged from 0.26
and 4.08% in field flocks to 0.19 and 8.55% in farm flocks,
respectively. The annual incidence of Moneizia sp. was
almost similar (~3.0%) in both the systems of flock
management, however, seasonal profile differed in farm
and field conditions. The annual incidence of Amphistomes
in field flocks was 11.73% and ranged from 0.25
(December-February) to 22.88% (June-August) with
distinct seasonal variation. The annual incidence of
Fasciola gigantica and Schistosoma indicum was 0.02 and
0.04% respectively. The annual incidence of Eimeria spp
remained ranged from 23.19 in field flocks to 30.96% in
farm flocks.

In field flocks, mean FECs (epg) varied significantly
(P<0.001) from 10.55 epg in March to 1288.40 epg in
August (MWMP) and from nil in December to 837.21 epg in
August (CWMP). In semi-arid region, the monthly intensity
of strongyle infection was significantly higher in farm flocks
compared to field flocks however, the pattern remained
almost similar. At Avikanagar monthly FECs varied from
208.33 epgin January to 2674.67 epg in July (MWMP).

Among farm flocks maintained under MWMP, the peak of
intensity of strongyle infection was delayed (August) in arid
region compared to July in semi-arid region. At Fatehpur,
the monthly intensity of strongyle infection varied from
167.69 (April) to 2421.21 epg (August) in MWMP, from
20.00 (February) to 3533.33 epg (April) in CWMP and from
333.68 (February) to 3393.28 epg (August) in TST
approach. Under field conditions, the proportion of animals
having >1000 epg varied was between 10 to 40% only
during June-September in MWMP flocks and between 20 to
30% in CWMP flocks during the same period. In farm flocks
managed under MWMP, relatively higher proportion of
sheep (>50%) were found to posses >1000 epg during May
to July at CSWRI, Avikanagar and >40% during June to
August at SBF, Fatehpur. More than 1000 epg were
possessed by >50% of sheep during April and July to



September in CWMP flocks and in the month of August in
TST flocks.
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Intensity of strongyle infection in sheep flocks
under modified worm management

On coproculture, H. contortus was predominant parasite
followed by Oesophagostomum and Trichostrongylus sp.
The monthly prevalence of H. contortus in field flocks
ranged from 21.5% (February) to 98.3% (June) with
predominance during April to December. The proportion of
Trichostrongylus and Oesophagostomum sp. increased
during October to February and during January to March,
respectively. Similarly at CSWRI farm, a predominance of
H. contortus was encountered from March to August with
higher occurrence of Trichostrongylus sp. from September
to December and of Oesophagostomum sp. during
January-February. At SBF farm, the proportion of H.
contortus remained higher in all the months. In community
grazing area, pasture infectivity was observed from the
month of July to October in farm and from August to January
infield.

During the year 2014-15 in field flocks, the lambing rate
ranged from 88.15 (CWMP) to 89.64% (MWMP). The
annual morbidity rate varied from 51.76 (CWMP) to 68.46%
(MWMP). The annual mortality rate was 2.35 to 6.89% in
flocks maintained under CWMP and MWMP, respectively.
The total annual expenditure and net annual income per
100 sheep varied from Rs. 18961.0 (CWMP) to Rs. 29549.0
(MWMP) and from Rs. 172358.0 (MWMP) to Rs.177209.0
(CWMP), respectively. In farm flocks the lambing rate on
ewe available basis ranged from 47.06% (CWMP) to
68.24% (TST). The morbidity was higher in flocks under
MWMP followed by CWMP and least in flocks with TST
approach while, mortality was higher in flocks under CWMP
followed by MWMP and least in flocks with TST approach.
The annual GFY ranged from 1.145 kg /head (TST) to 2.382
kg/head (CWMP). The study exhibited that implementation
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of anthelmintic intervention through TST approach in farm
flocks had no adverse effect on reproductive, health and
wool yield performance.

Performance testing of simulation and forecasting
programme (FROGIN): The observed peak in intensity of
infection was one month earlier than predicted peak in all
the treatment regimes.

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 exhibiting that clinical anaemia (category
4 or 5) ranged from 0.34% in December to 5.05% in
September. The proportion of anaemic animals ranged
from 0.47% (December) to 8.02% (September) in dry
female and male sheep and from nil (December, March) to
24.39% (July) in pregnant/ lactating animals. On the other
hand in hogget/weaners, 5.13 and 6.67% animals found
anaemic in August and November, respectively. The mean
FECs in visually anaemic sheep ranged from 557.1
(February) to 6575.0 epg (August). On the other hand in
visually non-anaemic animals, the mean FECs varied from
250.9 (September) to 2275.0 epg (August).
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Frequency of anthelmintic drenching in
sheep flock under TST approach

Annual frequency of anthelmintic drench on TST approach
in sheep flock

2008 2009 2010 2011 2012 2013 2014 Average
09 10 11 12 13 -14 15

% Drenching 29.31 23.99 1550 10.88 8.65 9.07 20.23 16.80

In visually anaemic sheep mean Hb, PCV and TEC ranged
from 5.57+0.38 (August) to 7.31£0.24 g% (July),
13.40+1.18 (October) to 18.76+0.69% (July) and 1.39+0.14
(August) to 3.28+0.23 million/mm® (March), respectively.
The magnitude of erythrocytic indices revealed that
majority (65.47%) of infected and visually anaemic sheep



had hyper chromic - macrocytic anaemia. Based on color
chart, a total of 20.23% of the animals were drenched. In
another flock of Nali sheep, the monthly frequency of
visually anaemic animals ranged from 0.96% in March to
4.49% in November and only 13.10% of animals were
drenched during the year. Application of TST approach in
sheep flock was correct (infected and drenched) in 71.30%
occasions.

Studies on hypobiosis in Haemonchus contortus: Out
of 151 abomasi, 75.5% were found positive for H. contortus
infection. The maximum (36.4%) of the abomasi were found
to posses both adult and L, H. contortus followed by 31.8%
only adult H. contortus and 5.3% only L,. The monthly
profiles exhibited a sharp decline in abomasi harbouring
only adult worms from December to April (except in March).
The digestion of abomasal mucosa revealed the presence
of significant number of hypobiotic L, during August to April.
The mean monthly number of adult worms in sheep
remained > 150 per abomasi during the period from Jun to
September. The number of L, in abomasal mucosa was <
1.0/ abomasum during May to June and started rising from
August and reached to a peak in January (60 L, /
abomasum) 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 persisted higher up
to April. The age-wise analysis exhibited maximum
proportion of L, (6.68%) in hoggets followed by adults
(3.65%) and minimum in weaners (2.43%). Sex of animal
had non significant influence on ratio of adult to L, in
abomasi. The breed-wise analysis of data indicated that
proportion of L, in abomasi ranged from <2% in Dumba and
prolific crosses to 7.17% in Avikalin breed. It would appear
that factors responsible (probably cool and dry conditions)
for induction of hypobiosis were probably dominant during
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Monthly adult: L, for Haemonchus contortus
in abomasi of naturally infected sheep
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October/November to April and it can be derived that
dryness is more conducive to development of infective
larvae.

Interaction between thermal humidity index, cortisol
level and regulation of strongyle worms in sheep: At
Avikanagar, the overall monthly THI varied significantly
(P<0.001) from 15.46+0.35 in January, 2015 to 33.93+0.22
in June, 2014. The monthly THI values indicated that for
sheep flocks at farm, the period of non-stress, moderate
stress and extreme stress was from December to March,
November and April to October, respectively. The monthly
mean FECs varied significantly from 128.6 (February) to
3392.9 epg (July). The overall mean monthly level of
plasma cortisol ranged significantly from 7.97+0.57
(October) t0 55.51+10.09 m mol/L (March). On Spearman’s
correlation, a significant positive correlation (r* =0.465) was
found between monthly FECs and THI. The correlation
between monthly cortisol level and THI was positive and
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Interaction between monthly THI, cortisol and FEC

significant (r’= 0.167) however, no evident correlation was
observed between monthly FECs and cortisol level. In-spite
of lower THI (non-stressful) in the month of March, the
occurrence of higher level of cortisol in sheep might be due
to reproductive stress. The monthly magnitude of THI and
proportion of L, were negatively correlated (r* = -0.795,
P<0.002), however non significant correlation was
observed between the proportion of L, and level of cortisol
(r 0.436). Thus, the preliminary results of study
suggested no role of host related factor (cortisol) in
hypobiosis phenomenon in strongyle worms. The
correlation between single climatic stress and level of
cortisol did not yield their role in initiation and resumption of
hypobiosis and further studies involving nutritional and
walking stress (multiple stress) need to be undertaken to
elucidate the exact cause of hypobiosis in strongyle
nematodes of sheep.



13. Network programme on veterinary type culture

GG Sonawane

On the basis of cultural examination, biochemical test and
16s rRNA PCR sequencing results, 8 isolates were
identified as Staphylococcus sp. (6), Pseudomonas sp. (1)
and Enterococcus sp. (1) from mastitis cases (20) of sheep,
goat and cattle. Six isolates were identified as
Acenetobactersp. (3), Moraxella sp. (1), Pseudomonas sp.
and Micrococcus sp. (1) from 12 septicaemic sheep. Four
isolates identified as Staphylococcus sp. (2), Shigella sp.
(1)and Bacillus sp. (1) from 16 cases of enteritis in sheep. A
total of 18 bacterial isolates were submitted to VTCC, Hisar
for accessioning. A total of 158 nasal swabs collected from
sheep showing respiratory symptoms of pneumonia were
sentto VTCC, Hisar for virus isolation.

14. Biological control of Gl nematodes by using
nematophagous fungi

FAKhan, ASahoo, Satish Kumar and SK Dixit (up to 3.12.14)

Screening of faecal samples during April to June did not
yield any nematophagous fungus. Isolates obtained so far
were maintained on agar media after gut passage in sheep
and their re-isolation. Cultures of nematophagous fungi
were sent to National Bureau of Agriculturally Important
Microorganisms, Mau Nath Bhanjan for their registration.
Bulk production of D. flagrans was made on sterilized
barley grains for development of device to deliver fungus to
sheep.

15. AllIndia Network programme on neonatal mortality
infarm animals

CP Swarnkar, GG Sonawane and Kalyan de

Retrospective study on neonatal mortality in sheep:
Over the period from April 1991 to March 2014, the
preliminary estimate revealed that irrespective of sheep
breed, the contribution of neonatal mortality to total pre-
weaning mortality was 53.48% whereas, among neonatal
mortality 66.27% of deaths were contributed by lambs of 0-
7 days of age. The break-up of neonatal mortality exhibited
that it was almost 2-times higher during hebdomadal phase
(3.95%) compared to post-hebdomadal phase (2.01%).
Among different phases of hebdomadal period, the overall
mortality ranged from 1.09% in late phase to 1.47% in
immediate phase. Relatively higher mortality was observed
in delayed phase (2-3 days of age) in all the breeds except
in Garole / Kendrapada, where it was more in immediate
phase (0-1 days of age). The overall annual neonatal
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mortality in native, crossbred, pure prolific and prolific
crosseswas 4.78,3.99, 18.71 and 6.84%, respectively.

7_

B Immediate (0-1 day)

S 6 B Delayed (2-3 day)
-%’ 5 - B Late (3-7 days)

5 4

€

s 3

=

£ 2-

<

1 -
0 o
IM P Ccs GC G/K GM GMM A B Overall
Phase-wise hebdomadal mortality rate in lambs
14
12 B Hebdomadal

g B Post-hebdomadal
3,10 b
s
£

o

£
®

=)

c

c
<

IM P Ccs GC

G/K

GM GMM A B  Overall
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Asignificant increase in neonatal mortality (around two-fold
increase in crossbred sheep to four-fold in mutton type
native sheep) was observed on withdrawal of concentrate
supplementation to ewes. On the other hand ad libitum
concentrate supplementation found to cause significant
reduction in neonatal mortality mainly in pure prolific sheep
(Garole and Kendrapada) while no evident effect was
observed in other breeds. The round the year lambing had
no evident effect on neonatal mortality in pure prolific
sheep, a marginal increase (7.0%) in native sheep,
moderate increase (27.5%) in crosses of prolific sheep and
ahighincrease (66.7%) in crossbred sheep.

Causes of neonatal mortality in lambs: Irrespective of
type of sheep, the affections of GSS accounted for
maximum (32.16%) neonatal mortality followed by
neonatal inanition (24.64%), affections of respiratory
system (17.21%) and alimentary system (9.92%). System-
wise profile exhibited almost similar pattern in both
hebdomadal and post-hebdomadal phase. Age specific
profile during hebdomadal phase showed that neonatal
inanition (33.33%), septicaemia / toxaemia (27.11%) and
neonatal inanition (25.35%) were predominant contributor



to mortality in lambs of 0-1, 2-3 and 4-7 days of age,
respectively. Amoderate rise in contribution to mortality was
noticed for enteritis in 2-7 days, hepatitis in 8-28 days and
pneumoniain 2-28 days of age. During neonatal period, the
exposure-inanition syndrome, EIS (debility, exposure and
inanition) contributed 35.16% of total mortality with 47.22,
30.40, 34.77 and 29.87% contribution at 0-1, 2-3, 4-7 and 8-
27 days of age, respectively.

Factors affecting neonatal mortality

Breed / genotype: In non prolific sheep breeds, the
affections of GSS accounted for maximum (34.82%)
neonatal mortality followed by neonatal inanition (20.51%),
affections of respiratory (14.63%) and alimentary system
(10.17%). System-wise profile exhibited predominance of
septicaemia / toxaemia in both hebdomadal and post-
hebdomadal phase. However, neonatal inanition was
second most important cause of death in hebdomadal
phase compared to pneumonia in post-hebdomadal phase.
The EIS contributed 30.37% of total mortality with age-
specific contribution of 40.45, 29.93, 34.50 and 22.75% at
0-1, 2-3, 4-7 and 8-27 days of age, respectively. In prolific
breeds / genotypes, neonatal inanition accounted for
maximum (29.50%) neonatal mortality followed by
affections of GSS (20.51%), affections of respiratory
(15.77%) and alimentary system (9.65%). Relatively higher
contribution of debility (low birth weight) in lambs of 0-3
days of age was observed in prolific sheep compared to
non-prolific sheep. The contribution of EIS to overall
neonatal mortality was significantly higher (40.82%) in
prolific breeds compared to non-prolific breeds (30.37%).

Sex: In both the sexes during neonatal period conditions of
GSS accounted for maximum mortality (31.05% in male
and 34.83% in female). Sex had no influence on order of
predominance of major individual diseases responsible for
neonatal mortality and in both the sexes neonatal inanition
was major contributor to neonatal mortality followed by
septicaemia/ toxaemia, pneumonia and enteritis.

Dam’s age at lambing: The overall neonatal mortality
profile exhibited that affections of GSS were predominant
contributor (27.27% in lambs from >6yr old dam to 38.24%
in lambs from <2yr old dam) to mortality in lambs born from
all age groups of dam. The hypothermia and debility /low
birth weight also contributing significantly (around 10%) to
neonatal mortality in lambs from <2yr old dams. The
contribution of EIS to overall neonatal mortality was
maximum (40.81%) in lambs born from younger dams (<2
yr) which decreased to 34.87% in lambs from 2-4 yr old
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dams and 25.28% in lambs from 4-6 yr old dams followed
by anincrease (29.87%) in lambs from older dams (>6 yr).

Lamb’s birth weight: dam’s weight at lambing: The
contribution of neonatal inanition to overall neonatal
mortality was evidently higher in lambs with birth weight
<1/10" of dam’s weight (26.09%) compared to those with
birth weight >1/10" of dam’s weight (17.02%). In 0-1 day old
lambs, the % contribution to mortality was significantly
higher due to debility and exposure. The contribution of EIS
to overall neonatal mortality was higher (36.65%) in lambs
with birth weight <1/10" of dam’s weight compared to those
lambs with birth weight >1/10" of dam’s weight (28.72%).

Type of birth: The overall neonatal mortality rate in prolific
genotypes showed almost similar trend in both the types of
birth with moderately higher contribution of neonatal
inanition (30.43%) and debility (5.71%) in lambs with
multiple birth. The contribution of EIS to overall neonatal
mortality was found to be not affected by type of birth and it
ranged from 39.40 (multiple birth) to 39.71% (single birth).

Interaction between wind chill index (Dec - Feb) and
neonatal mortality in lambs: Over the years daily wind
chill index (WCI) revealed that in agro-climate of CSWRI,
Avikanagar a significant increase in number of extreme chill
days (WCI >450.1 kcal/m?h) had occurred since 2003. The
distribution of mortality according to daily WCI revealed
proportion of neonatal death increased significantly
(58.84%) during the period from 2003 to 2005 and
positively correlated with increased number (53.1%) of
extreme chill days (WCI >450.1 kcal/m?h)). Similarly during
the period from 1997 to 1999, the proportion of neonatal
mortality was lowest (16.22%) and well correlated with
lowest number (17.0%) of extreme chill days.

It was observed that on maximum proportion (29.09%) of
extreme chilly days (WCI >450.1 kcal/m*h) mortality
occurred in neonatal lambs while in other categories of WCI
it remained almost similar (~ 23-24%). The daily rate of
neonatal mortality found to possess a positive linear
relation with WCI and was minimum (0.33 lamb/day) with
WCI <350.0 kcal/m’/h followed by 0.35 lamb/day with WCI
between 350.1 to 450.0 kcal/m*h and maximum of 0.48
lamb/day with WCI >450.1 kcal/m?/h. On analysis of causes
of death it was found that only entities responsible for EIS
had positive and linear relation with wind chill index. The
contribution of EIS in overall neonatal mortality ranged from
34.31% (WCI <350.0 kcal/m?/h) to 43.73% (WCI >450.1
kcal/m?/h).



Real-time studies on neonatal mortality in sheep: Atotal
of 18 samples of umbilical / placental tissues were collected
on postmortem from still birth /abortions / perinatal death for
molecular diagnosis of Chlamydia / Brucella | Toxoplasma
infection. Lung tissues were collected for histopathology to
investigate the pulmonary affections. A total of 65 lamb
faecal smears were examined for Cryptosporodium cysts
and four lambs were suspected for cryptosporodial
infection. The overall incidence of Eimeria oocysts in faecal
samples from neonatal lambs was 71.6%. The relatively
higher incidence in the month of March could be to due to
change of weather conditions (increased humidity and
cold) with resultant close hurdling of the lambs. Breed-wise
profile showed minimum incidence (53.4%) in lambs of
native breeds (Malpura / Patanwadi) followed by 78.7-
81.1% (crosses of prolific Garole breed) and maximum of
84.4% in lambs of Avikalin (50% exotic inheritance) sheep.
The dam’s average body weights at lambing were 35.83,
38.75and 40.18 kg under body condition score (BCS) of <3,
3-4 and >4, respectively. The lambs born from the dams of
<3, 3-4 and >4 BCS group had birth weight of 3.39, 3.79 and
3.98 kg, respectively.

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

GG Sonawane

The standard MAP cultures were maintained routinely in
liquid and solid culture. Cultivation of MAP for in vitro
infection was done in liquid media. Single cell suspension of
MAP culture was prepared and supplied to coordinating
centre and Delhi University for in vitro infection of MDM
(monocyte derived macrophage cells) and fish with MAP.
Out of 67 goats from IVRI, Izatnagar, three were found
positive for MAP on faecal culture, faecal smear
examination, faecal PCR and ELISA tests. A total of 285
sheep and 55 goats were tested by ELISA. On the basis of
ELISASP value, clinical symptoms and faecal examination,
these animals were grouped as infected (clinical and non-
clinical form) and uninfected. After completion of MAP
testing, the blood samples were collected from
representative sheep and goats from each group.
Extracted RNA, cDNA prepared for cytokines expression
from blood.
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17. Alternative indigenous wool in place of Australian
Merino wool

Ajay Kumar, DB Shakyawar (up to 20.11.14) and VV Kadam
(upto13.2.14)

Spinning performance of JK wool blending with
Australian Merino wool: In order to improve spinnability
and enhance quality of product from indigenous wool (JK
wool) was blended with Australian merino wool in
proportion of 25:75, 50:50 and 75:25. The blends were
subjected to roving and spun into yarn of 32 Nm with 16 TPI
on NMC charkha. The prepared yarn has good
characteristics in terms of strength and evenness. It was
concluded that blending of indigenous JK wool with
Australian merino wool to the extent of 50% is permissible
in Khadi products.

Spinning performance of wool-cotton blends on Khadi
system: The crossbred short wool produced in J&K,
Himanchal Pradesh and Uttarakhand state has
shortcoming of lower fibre length (<40 mm) and unable to
process on semi worsted spinning system. The blends with
cotton in three proportion viz. 10:90, 20:80 and 70:30 (W:C)
were prepared. Modified cotton preparatory system was
used to prepare roving of 2.1-2.4 Nm and spunned into 24
and 32 Nm yarn on khadi charkha. All three yarns were
knitted on hand operated flat knitting machine with 10
gauge, 1X1 rib structure and cover factor of 13-15. The
developed knitted fabrics were evaluated for different low
stress mechanical properties and found that knitted fabric
having wool @ 10% is suitable for hosiery as under-
garments. Wool-cotton blends in 20:80 and 30:70
proportions are suitable for men/women outer wears and
jackets, respectively. The prepared yarn with 30% wool
blend is also used to prepare woven designer shawls by
varying the denting and drafting order during weaving
process.

18. Development of portable intelligent wool fibre
analyser

Ajay Kumar, DB Shakyawar (up to 20.11.14) and VV Kadam
(upto 13.2.15)

The medullation pattern of different animal fibres was
studied. Owing to the randomness, mathematically defining
of internal variable hollow space in fibre image is difficult.
However, the shape can be described from the overall
image. The optimization of microscope parameters is under
progress. The desirable basic, advance and intelligent
activities to be performed by the software is finalized and
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submitted with microscopic images of existing system to
different image analysis laboratories. Modification as per
requirement of fibre diameter and extent of medulla
identification and categorization on existing software of
image analysis available with firms is under process.

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

Ajay Kumar, DB Shakyawar (up to 20.11.14) and VV Kadam
(upto13.2.15)

Atotal of four training programmes of three months duration
were organized for skill development of rural women. The
participants were imparted training on development of
woollen handicrafts like asans, designer namda, wall
hangings, soft toys, car foot mat, mobile cover, felt slippers,
flower pots and tea cup board etc.

Woollen handicraft products
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Shakyawar DB, Kadam VV and Kumar Ajay. 2014. Prospects of
value addition of coarse wool production in India. National
Seminar on “Prospects and Challenges in Small Ruminant
Production in India”, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Shakyawar DB, Kumar Ajay and Kadam VV. 2014. Present status
and future prospects of natural fibres. Shatabdi celebration,
UPTTI, Kanpur, 1-2 Nov.

Saini N and Patel AK. 2015. Disaster management in animals. A
renewed approach and future vision on “Environmental
stress and its amelioration through feeding and shelter
management in small ruminants of arid zone” Centre for
Disaster Management Technology for Animals, RAJUVAS,
Bikaner, 20 Feb.



Singh D and Swarnkar CP. 2014. Applicable sheep health
management technologies. National Seminar on “Prospects
and Challenges in Small Ruminant Production in India”,
Sheep Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-
12 Dec.

Book Chapters

Gadekar YP, Shinde AK, Gulyani R and Naqgvi SMK. 2014. Value
addition to the rabbit pelt In: Package of Practices for
Profitable Rabbit Farming (Eds. R Pourouchottamane, AS
Rajinderan, PK Mallick, SMK Thirumaran and SMK Naqvi),
CSWRI, Avikanagar, pp 174-181.

Kumar D, De Kalyan and Naqvi SMK. 2014. Effect of thermal and
nutritional stresses on semen production in small ruminants.
In:  Physiological Capacity Building for Enhancing
Reproductive Efficiency through Nutritional Interventions
(Eds. VP Maurya, G Singh, M Sarkar, V Chandra and GT
Sharma), CAFT in Veterinary Physiology, IVRI, |zatnagar, pp
30-37.

Naskar S, Gowane GR and ChopraA. 2015. Strategies to improve
livestock genetic resources to counter climate change
impact. In: Climate Change Impact on Livestock: Adaptation
and Mitigation (Eds. V Sejian, J Gaughan, L Baumgard and
C.S. Prasad), Springer-Verlag GMbH Publisher, Germany
pp441-475.

Naqgvi SMK, Kumar D, De K and Sejian V. 2014. Climate change
and water availability for livestock: Impact on both quality
and quantity. /n: Climate Change Impact on Livestock:
Adaptation and Mitigation. (Eds V Sejian, J Gaughan, L
Baumgard and C.S. Prasad), Springer-Verlag GMbH
Publisher, Germany (doi: 10.1007/978-81-322-2265-1).

Pourouchottamane R, Rajendiran AS, Thirumaran SMK,
Nagarajan G and Mallick PK. 2014. Sheep breeds for
improving wool production in Tamil Nadu. In: Management
Technologies for Improved Sheep Rearing (Eds. Vasantha
Kumaretal.), VCRI, TANUVAS, Tirunelveli.

Sahoo A and Sahoo B. 2014. Nanotechnology in animal nutrition
and feed science. In: Nanotechnology for Animal Health and
Production (Ed. SR Garg). Daya Publishing House, Astral
International Pvt Ltd, New Delhi, pp 233-260.

Sahoo A, Sankhyan SK and Sharma SC. 2015. Pasture in small
ruminant production: issues and solutions. In: Eco-
responsive Feeding and Nutrition- Linking Livestock and
Livelihood (Eds. AK Pattanaik, AK Verma, SE Jadhav, N
Dutta and BN Saikia). Animal Nutrition Association, Bareilly,
UP, pp 17-27.

Sharma AK, Gowane GR, Prasad G, Pathak KML and Pattnaik B.
2014. Role of host genetics in immune response to Foot-and-
Mouth Disease. In: Topics in Foot and Mouth Disease, ICAR
and PDFMD, pp 213-235.
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Gene Bank Registration

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 135 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006919

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 124 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006920

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 128 melatonin receptor subtype A (MTNR1A)
mRNA  partial cds: KM006921

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 129 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006922

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 130 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006923

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 133 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006924

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 134 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006925

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 136 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006926

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 137 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006927

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 138 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006928

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 139 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006929

Saxena VK, Jha BK, Meena AS, Ror D and Naqvi SMK. Ovis aries
clone 140 melatonin receptor subtype A (MTNR1A) mRNA,
partial cds: KM006930

Patents / Copyright

Copy right on Computer Software Work- FROGIN (Forecasting for
Rajasthan on Ovine Gastrointestinal Nematodiasis) by CP
Swarnkar, D Singh, FAKhan and VK Singh (SW-8118/2014).

Copy right on Cinematograph Film Work- Semen Collection and
Avrtificial Insemination (Al) in Sheep (CF-3786/2014) by SMK
Naqvi.

Copy right on Cinematograph Film Work- Estrus Synchronization
in Sheep and Goats (CF-3785/2014) by SMK Naqvi.



Abstracts in Seminar/Symposia/Conferences

Bahadur S, Shekhawat I, De K, Kumar D, Bhatt RS and Naqvi
SMK. 2014. Effect of heat and nutritional stress on
physiological response and blood biochemical profile of
super-ovulated Malpura sheep. National Symposium on
Physiological determinants of Climate Resilient and
Sustainable Animal Production, Hissar, 27-28 Nov.

Bahadur S, Shekhawat |, Kumar D, De K, Gulyani R and Naqvi
SMK. 2014. Effect of heat and nutritional stress on ovulation
rate, fertility and embryo production in super-ovulated
Malpura sheep. National Seminar on Prospects and
Challenges in Small Ruminant Production in India, Sheep
Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-12
Dec.

Bhatt RS, Agrawal AR and Sahoo A. 2014. In vitro ruminal
degradability and methanogenesis of different tree leaves of
semiarid Rajasthan. Global Animal Nutrition Conference on
Climate Resilient Livestock Feeding System for Global Food
Security, Bengaluru, 20-22 Apr.

Bhatt RS, Agrawal AR and Sahoo A. 2014. In vitro ruminal
degradability and methanogenesis of different shrubs
available in semiarid grazing pasture of Rajasthan. Global
Animal Nutrition Conference on Climate Resilient Livestock
Feeding System for Global Food Security, Bengaluru, 20-22
Apr.

Bhatt RS, Sahoo A and Karim SA. 2014. Effect of milk replacer
feeding alone and with probiotic on pre weaning
performance, nutrient utilization and rumen fermentation in
Malpura lambs. Global Animal Nutrition Conference on
Climate Resilient Livestock Feeding System for Global Food
Security, Bengaluru, 20-22 Apr.

Bhatt RS, Sahoo A and Karim SA. 2015. Pre-weaning
performance of lambs fed milk replacer with and without
probiotic supplementation. IX Bienniel Animal Association
Conference on Eco-responsive Feeding and Nutrition
Linking Livestock and Livelihood, AAU, Guwahati, Assam,
22-24 Jan.

Chaturvedi OH, Meena MC, Sankhyan SK and Sahoo A. 2014.
Benefits of concentrate supplementation to mutton
producing weaner lambs grazing on community rangeland.
Global Animal Nutrition Conference on Climate Resilient
Livestock Feeding System for Global Food Security,
Bengaluru, 20-22 Apr.

Chaturvedi OH, Meena MC, Sankhyan SK and Sahoo A. 2015.
Benefits of concentrate supplementation to ewes grazing on
rangeland during late gestation and early lactation. IX
Bienniel Animal Association Conference on Eco—responsive
Feeding and Nutrition Linking Livestock and Livelihood,
AAU, Guwahati, Assam, 22-24 Jan.

Chaturvedi OH, Meena MC, Sankhyan SK and Sahoo A. 2015.
Advantage of feeding the milk replacer to lambs during pre-
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weaning phase in farmers flocks. XlI Agricultural Science
Congress on Sustainable Livelihood Security for Small
Holder Farmers, |ICAR-National Dairy Research Institute,
Karnal, 3-6 Feb.

Chauhan IS, Misra SS, Kumar Aand Gowane GR. 2014. Genomic
selection in animal breeding: A promising future for faster
genetic improvement in livestock. 2" International
Conference on Animal and Dairy Science, HICC,
Hyderabad, 15-17 Sep.

De K, Kumar D and Naqvi SMK. 2015. Resilience of water
restricted Malpura ewes on rehydration during summer
under semi-arid tropical climatic conditions. National
Seminar on Livestock Production Practices for Small Farms
of Marginalized Groups and Communities in India. Aizawl,
28-30 Jan.

De K, Kumar D, Gulyani R and Naqvi SMK. 2014. Economic
benefit gain through estrus synchronization and fixed-time
artificial insemination in sheep under field conditions of semi-
arid region of Rajasthan. National Seminar on Prospects and
Challenges in Small Ruminant Production in India, Sheep
Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-12
Dec.

De K, Kumar D, Singh AK, Kumar K, Sahoo A and Naqvi SMK.
2014. Effect of different types of shelter on
microenvironment, physiological response and growth
performance of lambs under semi-arid tropical environment
during summer. 20" International Congress of
Biometeorology, Ohio, 28 Sep - 1 Oct.

Gadekar YP and Shinde AK. 2014. Effect of restriction feeding and
realimentation on carcass traits of Chokla rams. National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Gadekar YP, Shinde AK and Bhatt RS. 2014. Low fat, CLA rich
mutton nuggets and its quality evaluation. National
Symposium on Sustainable Meat Production for Nutritional
Security and Consumer Well being: Challenges and
Strategies, DUVASU, Mathura, 28-30 Nov.

Gadekar YP, Shinde AK, De Kalyan, Ror Davendra and Naqvi
SMK. 2014. Effect of heat stress on carcass traits of Malpura
ewes. Global Animal Nutrition Conference on Climate
Resilient Livestock Feeding Systems for Global Food
Security, Bengaluru, Karnataka, 20-22 Apr.

Gulyani R, Thirumurugan P, Kumar D, De Kand Naqvi SMK. 2014.
Effect of shelter management on the reproduction
performance of broiler rabbit during summer at semi-arid
tropics. National Symposium on Physiological Determinants
of Climate Resilient and Sustainable Animal Production,
Hisar, 27-28 Nov.

Gowane GR, Prince LLL, Paswan C, Sharma RC and Kumar A.
2015. Decline of genetic variance in Bharat Merino sheep.



XIl Agricultural Science Congress on Sustainable Livelihood
Security for Smallholder Farmers, ICAR-NDRI, Karnal, 3-6
Feb.

Kadam VV, Kumar Ajay, Shakyawar DB and Naqvi SMK. 2014.
Innovative household handicrafts from coarse wool - a
source of sustainable livelihood. National Seminar on
Prospects and Challenges in Small Ruminant Production in
India, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Kadam VV, Shakyawar DB, Kumar Ajay and Naqvi SMK. 2014.
Woolen namda handicraft : value addition and women
empowerment. International Conference on Natural Fibres,
Indian Natural Fibre Society, NIRJAFT, Kolkata, 1-3 Aug.

Kadam VV, Singh S, Bairwa JP, Shakyawar DB and Naqvi SMK.
2014. Use of waste wool in agriculture for yield improvement.
National Seminar on Prospects and Challenges in Small
Ruminant Production in India, Sheep Breeding Station,
Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Khan Asma, Kashyap, Radha and Shakyawar DB. 2014.
Assessing the properties of angora and pashmina woollen
blended fabrics. National Conference on Contemporary
Issues and Opportunities in Apparel Industry, IIS University,
Jaipur, 19-20 Sep.

Krishnappa B, Kumar D, De K, Saxena VK and Naqvi SMK. 2014.
Effect of non-enzymatic antioxidants on motion
characteristics and membrane integrity of liquid stored ram
spermatozoa. National Symposium on Research and
Innovations to Improve Animal Fertility and Fecundity,
DUVASU, Mathura, 20-22 Nov.

Kumar Ajay, Raja ASM, Kadam VV, Shakyawar DB and Pareek
PK. 2014. Technical felt from south Indian wools for oil
absorption. National Seminar on Prospects and Challenges
in Small Ruminant Production in India, Sheep Breeding
Station, Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Kumar D, De K, Saxena VK, Krishnappa B and Naqvi SMK. 2014.
Effect of nutritional stress on sperm motion characteristics
and sexual behaviour of FecB gene introgressed rams under
semi-arid tropical environment. National Symposium on
Physiological Determinants of Climate Resilient and
Sustainable Animal Production, Hisar, 27-28 Nov.

Kumar D, Shekawat |, Bahadur S, De K and Naqvi SMK. 2014.
Effect of nutritional stress on physiological response and
blood biochemical of Malpura ewes during maternal
recognition of pregnancy. National Seminar on Prospects and
Challenges in Small Ruminant Production in India, Sheep
Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-12
Dec.

Kumar Rajiv, Kumar Satish, Meena AS, Swarnkar CP and Singh
D. 2014. Molecular characterization of allelic variants of MHC
DRB1 coding region in Garole sheep of India. National
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Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Kumar S, Rajput PK, Kumar R, De K, Meena AS, Kumar D and
Naqvi SMK. 2014. Effect of thermal stress on relative m-RNA
abundance of heat shock proteins (HSPS) in Malpura Sheep.
National Seminar on Prospects and Challenges in Small
Ruminant Production in India, Sheep Breeding Station,
Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Mallick PK, Pourouchottamane R, Rajapandi S, Thirumaran SMK,
Nagarajan G, Rajendiran AS and Venkataramanan R. 2015.
Non genetic factors affecting growth traits of Bharat Merino
sheep in Sub Temperate climate of Kodai Hills. International
Symposium on Sustainable Management of Animal Genetic
Resources for Livelihood Security in Developing Countries,
TANUVAS, Chennai, 13-14 Feb.

Mallick PK, Pourouchottamane R, Rajapandi S, Thirumaran SMK,
Murali G and Rajendiran AS. 2014. Performance of Bharat
Merino X Bannur / Mandya crossbreds in Kolar and
Chikballapur districts of Karnataka. National Seminar on
“Prospects and Challenges in Small Ruminant Production in
India”, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Mallick PK, Pourouchottamane R, Rajendiran AS, Murali G,
Rajapandi S and Thirumaran SMK. 2014. Wool quality of
Bharat Merino sheep raised under Sub Temperate pastures
of Kodai Hills, Tamil Nadu. Global Animal Nutrition
Conference on Climate Resilient Livestock Feeding System
for Global Food Security, NIANP, Bengaluru, 20-22 Apr.

Mallick PK, Pourouchottamane R, Rajendiran AS, Rajapandi S
and Thirumaran SMK. 2014. Influence of season of birth on
productive and reproductive performances of Bharat Merino
sheep in Sub-Temperate rain-fed conditions of Tamil Nadu.
International Symposium on New-Dimensions in Agro-
Meteorology for Sustainable Agriculture, GBPUAT,
Pantnagar, 16-18 Oct.

Misra SS, Chauhan IS, Kumar Arun, Gowane GR and Paswan C.
2015. Reproductive performance of Sirohi goat in an
organized farm in Rajasthan. International Symposium on
Sustainable Management of Animal Genetic Resources for
Livelihood Security in Developing Countries and Xil Annual
Convention of Society for Conservation of Domestic Animal
Biodiversity (SOCDAB), Chennai, 13-14 Feb.

Murali G, Pourouchottamane R, Rajapandi S, Mallick PK and
Rajendiran AS. 2014. Economic analysis of Bharat Merino
sheep farming in Kolar district of Karnataka. National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Narual HK, Patel AK, Chopra A and Mehrotra V. 2014. Evaluation
of growth and wool production parameters of Magra sheep in



an organized farm under arid region of Rajasthan. National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Naqvi SMK, Sisodia SL, Roop Chand and Sethi D. 2014.
Improvement in livelihood of tribal of southern Rajasthan
through small ruminant production. National Seminar on
Prospects and Challenges in Small Ruminant Production in
India, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Patel AK, Narual HK, Chopra Aand Ayub M. 2014. Performance of
Magra sheep in field in arid zone of Rajasthan. National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Paul RK, Kumar D, Sejian V and Naqvi SMK. 2014. Effect of
thermal and nutritional stresses on sperm motility,
acrosomal integrity and seminal plasma proteins of Malpura
ram. National Seminar on Prospects and Challenges in
Small Ruminant Production in India, Sheep Breeding
Station, Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Prakash Ved, Prince LLL, Gowane GR, Sharma RC and Kumar
Arun. 2014. Growth performance and heterosis effect in
GMM x Patanwadi sheep and its reciprocal crosses.
International Symposium on Sustainable Management of
Animal Genetic Resources for Livelihood Security in
Developing Countries and X!l Annual Convention of
SOCDAB, Madras Veterinary College, Chennai, 13-14 Feb.

Prince LLL, Chopra A, Chauhan |, Paswan C and Kumar A. 2014.
Production potential of Avikalin sheep under farm conditions
in semi-arid region of Rajasthan. National Seminar on
Prospects and Challenges in Small Ruminant Production in
India, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Prince LLL, Gowane GR, Paswan C, Chauhan | and Kumar A.
2015. Genetic diversity of Avikalin sheep through pedigree
analyses. International Symposium on Sustainable
Management of Animal Genetic Resources for Livelihood
Security in Developing Countries and X!l Annual Convention
of SOCDAB, Madras Veterinary College, Chennai, 13-14
Feb.

Pourouchottamane R, Rajendiran AS, Mallick PK, Murali G,
Rajapandi S and Thirumaran SMK. 2014. Performance of
Soviet Chinchilla and White Giant rabbits in commercial
farms under standard feeding regime. Global Animal
Nutrition Conference on Climate Resilient Livestock Feeding
System for Global Food Security, Bengaluru, 20-22 Apr.

Pourouchottamane R, Rajendiran AS, Mallick PK, Nagarajan G,
Murali G, Thirumaran SMK, Rajapandi S and Pankaj PK.
2014. Deciphering influence of micro climate on productive
and reproductive performance of broiler rabbits reared under
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Sub-Temperate climate of Kodai Hills, Tamil Nadu.
International Symposium on New-Dimensions in Agro-
Meteorology for Sustainable Agriculture, GBPUAT, Pantnagar,
16-18 Oct.

Pourouchottamane R, Rajendiran AS, Rajapandi S, Mallick PK,
Thirumaran SMK and Pankaj PK. 2014. Time and motion
study on labour utilization pattern in organized sheep farm
under sub-Temperate climate of Kodai Hills, Tamil Nadu.
National Seminar on Prospects and Challenges in Small
Ruminant Production in India, Sheep Breeding Station,
Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Rajapandi S, Mallick PK, Pourouchottamane R, Thirumaran SMK,
Nagarajan G, Murali G and Rajendiran AS. 2014. Effect of
season of birth on production traits of Bharat Merino female
sheep. National Seminar on Prospects and Challenges in
Small Ruminant Production in India, Sheep Breeding
Station, Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Rajendiran AS, Pourouchottamane R, Mallick PK, Rajapandi S
and Thirumaran SMK. 2014. Performance of Avikalin Sheep
at sub-Temperate climate of Kodai Hills: A pilot study.
National Seminar on Prospects and Challenges in Small
Ruminant Production in India, Sheep Breeding Station,
Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Sahoo A and Meena MC. 2014. Cactus feeding to sheep and
goats in the arid and semi-arid regions of India during
summer. National Seminar on Prospects and Challenges in
Small Ruminant Production in India, Sheep Breeding
Station, Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Sawal RK, Narula HK, Kumar Ajay, Meena AS, Kumar Rajiv and
Kumar Satish. 2014. Trace element content in plant, soil and
wool of sheep in Uttarada region. National Seminar on
Prospects and Challenges in Small Ruminant Production in
India, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Saxena VK, De K, Bahire SV, Kumar D and Naqvi SMK. 2014.
Effect of short term exposure of heat stress on the
expression profile of HSP70 gene in sheep. National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec.

Saxena VK, De K, Bahire S, Kumar D, Naqvi SMK and Tiwari AK.
2015. Identification of a novel approach in inducing cyclicity
in anestrus ewes using a Dopamine receptor antagonist. XI|
Agricultural Science Congress, Karnal, 3-6 Feb.

Saxena VK, Jha BK, Kumar D and Naqvi SMK. 2015.
Characterization and comparative analysis of MTNR1A
Gene in sub-temperate and sub-tropical Indian sheep breeds
in relation to seasonal reproductive behavior in Sheep.
International Conference on Reproductive Health, Mumbai,
14-17 Feb.



Saxena VK, Shil S, Kumar D and Naqvi SMK. 2015. Molecular
Characterization and study of genetic variability in the coding
sequence of GPR50 gene in Indian sheep breed. The 2015
International Forum — Agriculture, Biology and Life Science,
Sapporo, Hokkaido.

Shakyawar DB, Kumar Ajay, Raja ASM and Pareek PK. 2014.
Comparative performance of pure angora and wool-angora
blended fabrics. International conference on Natural Fibre”,
Indian Natural Fibre Society, NIRJAFT, Kolkata, 1-3 Aug.

Shekhawat |, Sejian V, Kumar D, Pareek A and Naqvi SMK. 2015.
Effect of different proportion of concentrate and roughage
ratio on reproductive performance of Malpura ewes under
semi-arid tropical environment. I* International Conference
on Emerging Trend in Biotechnology and Science with
Especial Reference to Climatic Change, Banasthali, 18-20
Feb.

Shekhawat |, Sejian V, Kumar D, Pareek A and Naqvi SMK. 2015.
Effect of different proportion of concentrate and roughage
ratio on the growth and blood biochemical response of
Malpura ewes to adapt to semi-arid tropical environment. 2™
International Conference on Bio-resource and stress
management, Hyderabad, 7-10 Jan.

Shekhawat |, Sejian V, Kumar D, Pareek A and Naqvi SMK. 2014.
Effect of different proportion of concentrate and roughage
ratio on the endocrine adaptability of Malpura ewes under
semi-arid tropical environment. National Seminar on
Prospects and Challenges in Small Ruminant Production in
India, Sheep Breeding Station, Sandynallah (Ooty), Tamil
Nadu, 11-12 Dec.

Sonawane GG, Dubey SC and Singh RK. 2014. Seroprevalence
of PPR in sheep and goats of selected districts of semiarid
Rajasthan. National conference on PPR, New Delhi, 28-29
Nov.

Sonawane GG, Kumar Jyoti and Sisodia SL. 2014.
Pathomorphological and bacteriological study of multiple
hepatic abscesses in a goat. National Seminar on Prospects
and Challenges in Small Ruminant Production in India,
Sheep Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-
12Dec.

Swarnkar CP and Singh D. 2014. Epidemiology of ovine
gastrointestinal parasites under different worm
management strategies at an organized farm in arid
Rajasthan. National Seminar on Prospects and Challenges
in Small Ruminant Production in India, Sheep Breeding
Station, Sandynallah (Ooty), Tamil Nadu, 11-12 Dec.

Thirumaran SMK, Mallick PK, Gowane GR, Rajapandi S,
Pourouchottamane R, Nagarajan G and Rajendiran AS.
2015. Estimation of genetic parameters of body weight traits
and effect of inbreeding in Bharat Merino sheep.
International Symposium on Sustainable Management of
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Animal Genetic Resources for Livelihood Security in
Developing Countries, TANUVAS, Chennai, 13-14 Feb.

Thirumaran SMK, Mallick PK, Pourouchottamane R, Nagarajan G
and Rajendiran AS. 2014. Heritability estimates of body
weight, age at first mating and first greasy fleece yield traits
in Bharat Merino sheep. National Seminar on Prospects and
Challenges in Small Ruminant Production in India, Sheep
Breeding Station, Sandynallah (Ooty), Tamil Nadu, 11-12
Dec.

Thirumurugan P, Gulyani R, Kumar D, De K and Naqvi SMK. 2014.
Effect of shelter management on the post weaning growth
performance of broiler rabbit during summer at semi-arid
tropics. National Symposium on Physiological determinants
of Climate Resilient and Sustainable Animal Production,
Hisar, 27-28 Nov.

Popular articles/ Pamphlets / Folders

VU HAR, I IFIHE, SR, TEM, 3R, eI U4 TH.UA.S.
AT | 2014, AMBR] ASUTAT 8g AeedqUl eI | A H.374.,
JNAHTTR |

31U, Igadl, U. T8, U8, HRAT, JRYE. ¥ce vd AL A4 |
2015. AFYUT JMER afSeadT o) IUARIGT | Wil 66: 13—14.

U AIYS], U, Ucd, Ud.d. Tocll Ud fa9a AR | 2015, Al
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A, MSHR Ud T, R | 2013, AN UGBTI A Hed HaeH |
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&1, TMI, T97% AR T4 TAGH.S. TH4] | 2013, AT & gTocdra d
IR 3Fe¥el /1Y Ud IHDT Heed | 3TfAYS 10: 15—17.

AL Hiom, Sf.yE. Igdal, U 91g, R.UE. ¥ce Ud QH.&. i |
2015. FFOT JMTER afCTHT HI IUARIAT | il IF3ahT 66: 13—14.

Al AT, T A0, JALgE. aqdal, Gl e Ud UH.UE.S, Tl |

2014. GUIBTI MBI — STST (AT BT U3 & TR H SUANT |
BH 319, AR |




Meena MC, Sahoo A, Chaturvedi OH, Sharma RB and Naqvi
SMK. 2014. Monsoon herbage and weeds could be an
answer to feed scarcity. CSWRI, Avikanagar.

THN. W91, 3T, Tddal, TG Ud R.UH. 9ec | 2014, Y U4
Ui & W e & foU 9g9getiy gell I AR Sre |
el a3 66: 37—40.

THH. o, T A1E UG TA.H.S. T4l | 2015, WIRed 977 § ATSelo
TR | &.9.%.31.9., AAPTR |

TA.B. T, UH. U, AN U<t Ud fader Hevi=T | 2014. ARATS!
Ag:— IORAT ¥ FH IHTG BT G I | TLHRAL (A FH.37.
9.), ABR |

U, U, Td.&. T, MY A9l Ud TH. 3Rd | 2014. HIRT He—
AT e TG B foly IS WS | TARAL (S A H.31H),
HTR |

e 7, U, ucH Ud JIR.&. Hiae | 2015. FROT U] JMER afgdr
A IATEH g2 | TR (BN $H.30H.), IR |

Awards

Best poster presentation award to S. Indu, V. Sejian, D. Kumar, A.
Pareek, S.M.K. Naqvi for paper entitled “Effect of different
proportion of concentrate and roughage ratio on
reproductive performance of Malpura ewes under semi-arid
tropical environment” in I* International Conference on
Emerging Trend in Biotechnology and Science with Special
Reference to Climatic Change, Banasthali, 18-20 Feb 2015.

BRI WS Td e ST HRIM, AMAHR # F] I8 FARE,
9—17 FATHR 2014 & IR AR U ey &) # g o=
veel= gfcanfirar # wfddl # sy gafavor # ArergRT HH!
% FAER W IATTH HT TG TS Y 759 TR Hearol € g
AT 71 U2 YREBR 9T 3T |

Best poster presentation award to GG Sonawane, Jyoti Kumar
and SL Sisodia for paper entitled “Pathomorphological and
bacteriological study of multiple hepatic abscesses in a goat”
in National Seminar on Prospects and Challenges in Small
Ruminant Production in India, Sheep Breeding Station,
Sandynallah (Ooty), Tamil Nadu, 11-12 Dec 2014.

Best paper presentation award to VV Kadam, S Singh, JP Bairwa,
DB Shakyawar and SMK Nagqvi for paper entitled “Use of
waste wool in agriculture for yield improvement” in National
Seminar on Prospects and Challenges in Small Ruminant
Production in India, Sheep Breeding Station, Sandynallah
(Ooty), Tamil Nadu, 11-12 Dec 2014.

TA®. Todl, UH. Uca, iy dwusT vd faue #esi=m| 2014,
ISR & T4 Y& &3 H ARATS! Wl &1 IeTa &l Gd g
R IR ARG GRS BT JA14 | T I JJHI s
EIRT MR 2= AwiTE U AT UiIRex gforaiidr & yem
T T T |
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U, g, T8, Twal, AT A9ST Ud TH. 37 | 2014. 76 Yars H
HRT el ®T Yaz[ edidd Ud IaiRie JuR | TS 5
ITHIM B gRT IMAINIG Bl AWE W AN UReR
afcrarar 3 fg<ia e ur faa |

Trainings / Visits

F.A. Khan - MDP Programme on Technology Management for
Researchers, NAARM, Hyderabad 19-23 Aug 2014.

S.R. Sharma - Exposure visit of senior / middle and junior level
scientists/technologists to scientific laboratories / institutions
in Russia under the scheme “National Programme for
Training of Scientists / Technologists working in Government
Sector” sponsored by Ministry of Science and Technology,
15-19 Sep, 2014.

V.V. Kadam - ICAR short course on “Application of electro spun
nanofibres in crop health and post-harvest technology”
CIRCOT, Mumbai, 15-24 Sep, 2014.

D. Sethi - Recent advances in survey design and analysis of
survey data using statistical software, IASRI, New Delhi, 28
Oct—17 Nov, 2014.

S.V. Bahire - Safety aspect in the research application of ionizing
radiation, BARC, Mumbai, 1-9 Dec 2014.

I.S. Chauhan - Advanced tools for analysis of phenomic and
genomic data, Centre of Advanced Faculty Training of Animal
Genetics and Breeding, ICAR-National Dairy Research

Institute, Karnal, 5-25 Mar 2015.

R.K. Paul - National workshop on proteomics and structural
bioinformatics, NDRI, Karnal, 23-25 Mar 2015.

Radio Talks

U &, U gRI “HGEH B daeld Sfolarg H we—ahbRAl H ATard
LRI BT YfAPT” TR & TS a1t o7 I ql BRIHH B T
&1 03 31U 2014 B 3t AT ISAT, FHTR | YA T8 |

TAB. T gRT " ISP dIP | TS Ul " OR & T a1l ‘eNor &
AT BRIHH B JdId fedid 29/05/2014 BT 3T sfear 3T,
HHTR | TART g8 |

Radio live chat show on 'Improved sheep husbandry practices' -
Kodaikanal All India Radio FM, 2.7.2014.

U . Ucol gRT “IISIRRIT Yol H Tl 61 qUre el Ud ST g8
IATE ¥ #Ewd” WR T S I 10T ) 1l BRIsH B e
o1 17 T8 2014 B 3Tt 3SAT AT, ™R | TATRT 88 |

Radio live chat show on 'Important diseases affecting sheep'-
Kodaikanal All India Radio FM, 8.10.2014.

Radio live chat show on 'Improved sheep management practices' -
Tirunelveliand Kodaikanal All India Radio FM, 27.3.2015.
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Annexure - |

Results-Framework Document (RFD)
for

Central Sheep and Wool Research Institute
(2013-2014)

Address: Avikanagar 304 501 Rajasthan
Website :www.cswri.res.in

Section 1: Vision, Mission, Objectives and Functions
Vision
Sheep husbandry for livelihood security and economic sustenance of farmers
Mission
Basic and applied research on sheep and rabbit production, health, utilization, training and transfer of technologies to the
beneficiaries

Objectives

1. Productivity enhancement of sheep for mutton and wool
2. Value addition and post harvest technology for meat and wool

3. Transfer of technology

Functions

1. Toattend matters relating to all aspects of sheep and rabbit research, training and extension

2. Humanresource developmentin sheep and rabbit and allied discipline and strengthening extension system.
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Events and Activities

Training programme/workshop organized

Title

Designing and value addition of wool and
speciality hair fibres

Designing and value addition of wool and
speciality hair fibres

Demonstration of oestrus synchronization
and artificial insemination in sheep

Field day cum training programme on
sheep husbandry

Demonstration of oestrus synchronization
and artificial insemination in sheep

Hfeld U 3MER Iedra-
Advances in sheep production
Advances in sheep production
Training-cum-Exposure visit
Advances in sheep production
Advances in sheep production

Designing and value addition of wool and
speciality hair fibres (off campus at Tonk)

Advances in sheep production

Designing and value addition of wool and
speciality hair fibres

Orientation cum training programme

Advances in sheep production

Field day cum training programme on
sheep husbandry

Demonstration of oestrus synchronization
and artificial insemination in sheep

Ih &7 H IS JEeT gRT W grel

Demonstration of oestrus synchronization
and artificial insemination in sheep

Training-cum-Exposure visit

qd aRaer # qYUTe B FHRG T
AT

Participants

Rural women
artisans (10)

Rural women
artisans (8)

Vet Officers/ Assist
Prof/ Scientists (13)

Farmers (40)
Veterinary Officers(7)

Rural Women (60)
Farmers (27)
Farmers (28)

Vet. Officers (19)
Farmers (26)
Farmers (45)
Namda artisan (12)

Farmers (26)
Rural women

artisans (10)

Field supervisors,
and LSA (12)

Farmers (20)
Farmers (30)
Veterinary Officers (9)

Farmers (30)
Veterinary Officers (6)

Veterinary Officers (18)

LSA (27)
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Agency
CWDB, Jodhpur

CWDB, Jodhpur

CWDB, Jodhpur and
Network Project

NTRS, Garsa
CWDB, Jodhpur

ARC, Bikaner
SRKPS, Jhunjhunu
Watershed, Udaipur
VOIT, Odhisha
Banswara

SRKPS, Jhunjhunu
CWDB, Jodhpur

Ambuja Cement
Foundation
CWDB, Jodhpur

ARC, Bikaner

HP Mid Himalayan
Watershed
Development Project

NTRS, Garsa

CWDB, Jodhpur

ARC, Bikaner
CWDB, Jodhpur

VOIT, Odhisha

qTevs HY SIel Hex

Period
24 Mar - 23 Jun 2014

1 Jul — 29 Sep 2014
20 - 26 Aug 2014
29 Aug 2014
3-9Sep 2014

9 Sep 2014

8 — 10 Oct 2014
14 — 18 Oct 2014
30 Oct - 1 Nov 2014
24 — 28 Nov 2014
4 — 6 Dec 2014

6 Dec 2014 — 5 Mar 2015

8 — 12 Dec 2014

1 Jan — 31 Mar 2015

2 Jan 2015

4 -5 Jan 2015

22 Jan 2015

4 - 10 Feb 2015

4 -6 Feb 2015
18 — 24 Feb 2015

21 -24 Feb 2015

23 — 26 Mar 2015



ANNUAL REPORT 2014-15

Training on different aspects of sheep production
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Review Meeting of All India network Programme on
Gastrointestinal Parasitism: XIl Annual Review Meeting
of All India network Programme on Gastrointestinal
Parasitism was held on 2™ August, 2014 at CSWRI,
Avikanagar. Prof. K.M.L. Pathak, DDG (Animal Science),
ICAR, New Delhi while inaugurating the meeting remarked
that the outcome of the network project needs to be
documented for field application. For this purpose the data
of the cooperating centres must be processed to develop
deliverables for effective management of gastrointestinal
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parasites in livestock. Dr. Gaya Prasad, ADG (Animal
Health), ICAR, New Delhi reviewed the progress of all the
centres and discussed the future programmes to be
undertaken in the project. Dr. B.P. Mishra, Project
Coordinator, IVRI, Izatnagar presented the overview of the
project. Pls / Co-Pls from IVRI, Izatnagar, IVRI, Mukteswar,
GBPUAT, Pantnagar, MPPCVYV, Jabalpur, MVC, Cheenai,
WBUAG&FS, Kolkata, CSWRI, Avikanagar, ICAR Research
Complex for NEH Region Barapani and Sikkim participated
inthe meeting.

XIl Annual Review Meeting of All India network Programme on Gastrointestinal Parasitism

Annual Review Meeting of Network Project on Sheep
Improvement (NWPSI) and Mega Sheep Seed Project
(MSSP): It was held on 29-30 October 2014 at NASC, New
Delhi. The meeting was chaired by Prof. K.M.L. Pathak
DDG (Animal Science) and co-chaired by Dr. R.S. Gandhi,
ADG (AP&B) and Dr. S.M.K. Naqvi, Project Coordinator
and Director, ICAR-CSWRI. Prof. Pathak emphasized that
the achievements shown by the units need to be thoroughly
reviewed keeping in view the specific targets assigned to
them. Dr. Gandhi emphasized that only good quality
germplasm be supplied to the farmers for improvement of
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their flocks. Dr. Bhasin agreed to the views of Dr. Gandhi
that it is important to assess the socio-economic impact of
the projects. Earlier, Dr. S.M.K. Naqvi, Project Coordinator
and Director, CSWRI presented the Project Coordinator’s
Annual Reports of NWPSI and MSSP, Action Taken Report
on the recommendations of last review meeting, PC’s
observations and critical evaluation report of each unit. The
meeting adopted necessary recommendations to
overcome the shortcomings of the units to further improve
the performance of their flocks.
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1 Annual Review Meat of
Hetwerk Projoct on Sheep Improvement
and
hpep 5

. .1"_ .

Annual Review Meeting of NWPSI and MSSP

Research Advisory Committee Meeting: Research
Advisory Committee of the Institute (2015-2018) visited
CSWRI, Avikanagar on 19-20" March, 2015. Dr. V.K.
Taneja, former Vice Chancellor, GADVASU, Ludhiana and
chairman of RAC along with members, Dr. C.S. Prasad,
Former Director, NIANP, Bangaluru, Dr. J.R. Rao, Retired
Head, Division of Parasitology, IVRI, lzatnagar and Ex
Emeritus Scientist, NAARM, Hyderabad and Dr. S.K.
Rastogi, Prof. and Head, GBPUAT, Pantnagar visited the
various sheep sectors, laboratories, farms and TOT area.
Dr. S.M.K. Naqyvi, Director, CSWRI, Avikanagar presented
the brief about research and development activities of the
Institute. The action taken report on recommendations
made in last RAC meeting were presented by Dr. A.K.
Shinde, Member Secretary, RAC. All Heads of Divisions, In-
charges and Principal Scientists of CSWRI participated in
the meeting and presented progress of on-going projects
and future line of action.

Visit of RAC on sheep sector

affearft gue denie Al S gRT A% 30.06.
2014 BT GIRYR FS7el H 3Mfeardl SUATSHT URITST & T8 T
g pva Isnfe G # Herd & Fews Sf. TATHS.
Thd) =1 g fh SLTHA. HRISHH & Ted I & ATfeardt
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Tl § Te—aHY UTeT Bl AUR FHTGG & | § Mfeardr et
H T STs—wEs, 9k 9 S oiid BH B 9 B D
IRl fHaT™ TS—adH) UTeld B AT IMTSIHTADBT HHT bl
2| 3 SIS H SITHAT 250 MMAATY foT @ At 7 w1
foram | S¥R7 qd f&Td 29.06.2014 BT AR SRAAT TG H @aTed
BRIHH A (BT T RTAH ST 125 AR D G
Afgrall = W for |

Farmers — Scientists interaction in TSP area



CSWRI at farmers’ doorstep: A Demonstration on cactus
feeding at farmers’ door step, ‘Chanda ki Dhani’, was on
08.07.2014. This program was organised as per the call of
honourable DG ICAR, Dr S. Ayyappan on the eve of plenary
session of NICRAworkshop at NASC, New Delhi. Nearly 20
sheep farmers and their family members participated in the
program. Director of the institute stressed upon the issue
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related to climate change and drought condition and
ensuing management of livestock/sheep to protect against
starvation and production losses. He suggested plantation
of cactus on field boundary to harvest forage biomass for
feeding during scarcity. Information folders with respect to
feed scarcity and management were also distributed to the
farmers.

Demonstration on cactus feeding at farmers’ door step

ARA S Jgaar uRyg &1 86d U feaq &1
AT Bsg WS Td S JJALE I, AR o
IR BN AL URYE, 7% foell & 86 o AUAT a4 16
TATg 2014 & ATAR R HHAGR AT T g a1 Ry #
fHaTEl BT Th-lld] Aells Ud ARl W W Udh HRIHH BT
AT BT | BRI # 150 fhATT U AfZetrail 1 |RT o |
fHaT=l BT BHAGR AFRIA Ud GBI R 7 ¥ Ud g urer
% UAD Uge] oI o Ior Heeh Araenf=at, ug] ar gd gy

el Saver, uy] WRed |aell ydy saarfe faval w fafe
ot @ srenell g1 faRaR & 9Ty 197 | 6¥IE & a9
. U9 T @ AHd! o el [ IR & AH [T9TT §RT 3EaTR|,
RERM TG A AEH §RT §9 IR HHGR AFYT U4 G& b
3ILIHT BT LA ST DI T8 &, ST I DI & H G IR
TR 2—3 I8 U ¥ & fhami & forv fafr= uaR & &l
PRIETE |

ICAR Foundation Day celebration at CSWRI

I HEITHd BT ATATSH : AP 14.08.2014 BT BT 9$ T
S IHI & iR Rerd 7% &1 URER & Teh-ia] urd
91 HEIcqa Ud b o & mioi fhar 1 | 39 SrRishd
H T 200 ToTel, 7, UUel, 98 U4 319 gali & 907 fhar

A1 fhar T | BRI & J=A Y 2 Vg, T, J=I a9
HRETH, HTR FHNT 7 599 AR W HaT fh 89 AT ifdHb1ierd

J&T TR S99 Y] | o ofd | HIIHH Bl fedefdl Bl g¢
W e WM, 78T 2N dfTeiveR Hier, Riaqre! 7 e &

T | AT fHATAT BT SITDNT 8 Tebeildh! HagHl BT JTATST
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Y, G cieh, SeaTfcaed Yaq deil-ieh gftealv Bl deb fddd



@ WA YR (AT | S8l Bl 1 31 ¥ a1fdie 3o 7
&3 # g o @l AR fBaT| 39 JaR W b Y
U GRIE ® Q9 S T, &, IMF 7 &R S Bl
TRITO § SIS &1 SMaeIHhdl IR WX f&T | gammede 7. U
P. gd J a6 aRER & TH-e! aTd H 76 &3 B )

Adisol dIR fhar ST |

fa=dY awarE &1 ATATAT: DT WS Th H AFH AT,
STADBTTIR H 09.09.2014 B o=l ACAE BT FURH AR &
e Sf. TATA. & Tad) 7 fRaT | 39 ¥R R SR AU

Plantation at ARC, Bikaner

HaTe # WA & Aol JfSETRIT vd warRa § srarg
T {6 AR & RGN BRI H B ®I a1 o1 & oy
3T AfAD I Afdh TRBRI B T H B | I8 FRAH B
ISIpT BT faRIY w9 I g PRI §Y Pel b S9D gRI
TSI & AT | T T qheilas [AebiRTd df T8 8, I
TSUTd] dP Ugar & oY ST UdbeH 2l # & | /=
e BRI 2 H.ua. A0 7 A Swig By F3,
RA ARPR & Qe Bl YghR AR | $F qER W I Th
3MTerdl ¥ =T el & &=l 4 ug 19 Ui &+
TSI BT T | {31 17.09.2014 BT 21 A8 BT FAUT
BTIHH TR 3T | 5 TR IR ARARI GV e uRvg,
T8 fieell & fFeere (o) vd sieH & g iy s
BT Tes ST oo <Hare # et o wRere # f2y 7 fag
ST X8 BRI B W18 B §U Hel fb dver H =<1 4 a1fde
e HRI Bl IE B | S IR ARBR U9 IRAT By
AL TRYE §RT SIRI UIATE ATST13AT U JREBRI B dR H
O ®9 | TSN UM &l | WM & ewe €. 49
Arewe @Yl Fdhdl 7 gaAE URued § FaR Td e
renfirest o & ¥ fewdl & qoc YA 3 fhaml o &1 ke aml
R IR UBIRT ST | WA & ABID Q2D (ISTHTT) 577
RN AT Il o 3] Fiig & SR AT B T8 fafer=
gferrarsi &1 fawga STFeR UaTe i |
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BT WS T ST AT WA, 75 &34 uReR, iR
QI 16.09.2014 PI [Z<T AT BT IadICH TARIE AT
foam T | BRI & g Al 2N g FAR =, afaRkd
e Faldex (AR) fIe™R 7 =< & RSN FRIGNT g
Nl & SR @ 9§ wY § g afoRenfua we o
IRl W gl fagr| S gardn & = 4 uRaifye
YeaTgel B HHI T8I § Td 39H A1 @ISl BT TBINT B
P &THAT & | FARIE & faRkrs aifafdy 1 ue. 41, uifed, e,
ISR I AT B, IBR 7 SMSHIYIAR & SR Rerd
R & I=D] A g faem o o= AT # @i g
TBIRIT BT BT IR XM | Sf. goi Hig- Siell, ArRerdn
ISR IR FeIfdened, fieR + &= @ faen sk <2n &
ol 1 H Hell, AL U9 TIHHT & Hed UR UHI STell Td
AT & THA—fTAID RT3 BT B AHa € | D=1d
YU BHSA JFHT HLRAH, PBARDIS, Dl A IR G4
eSS 2 R HAR 7 IRl H =<1 991 & qed
WIRT B SEGRI & | URER S JHNITIeT 81, Tab. ued
et a@ Jenfre @it B uga # R & " W e
STT Ug &7 }rerr Higd (g, A BN H24, qaRT WReR B
QY BT UeH) G A 1 ¥ 21 a1 | o1fde B
PR DY U D |

Celebration of Hindi Saptah




Swachhata Abhiyan (25.9.14 to 2.10.14): Responding to
the Nation’s call by the Hon'ble Prime Minister Narendra
Modi, CSWRI Avikanagar has taken the lead in launching
the ‘Swachhata Abhiyan’. The Abhiyan was formally
initiated by Dr SMK Nagqvi, Director, CSWRI, Avianagar of
the Institute, on 25.09.2014 at the Goat sector. Dr. Naqvi
said that this Abhiyan shall continue forever even after we
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celebrate the week and such activities help to make the
environment clean and keep us healthy. Director
constituted a committee to conduct and co-ordinate the
programme of cleanliness for this week. An appeal has
been made to keep the office and colony premises clean to
avoid incidences of diseases. Oath taking ceremony by
whole staff was accomplished on closing day.

Swachhata Abhiyan

ISR WS T & Hel &I A : DT 98 UG A
SIFAGTT HRA, AABTR H &1 12.11.2014 BT A 9 G
S Hel BT IMATS (HIT TAT| 39 Aol B I Sy, Uy
T, FoR UTel Ud SR H3l), ISR IRGR 2 3 aret I
ST 1 1T | 3o Halte = wyeltel A1 7 Bal b Ao
ERI Sl dd-id fABRad @1 T8 & 9 9s uradl & fory s
AP © | Seiv A¥e= gRT faafRyd & 78 S =%l &1
U1 HRA g WS UTAD] Bl garl fhar {6 9 WM gRI
e I=1a %l & gl Yd HFA THE BT STANT a0+
TS # X d1fh 31 xag H fl I fhe a1 A4S I &
| | I8 A A BT & WA & FI—|1T ASs—dHN g 3
TSUTE B ¥ B [ G u[uTesd $ AT [ e @ |
39 AW WR =g S [AhN ded, SEgR & qeel =
STa= g fae1g = 370 AT H Bl [ g 3 A&

- s —
| "JT{ HirArg L2t Ea ] i

EE-ph s £

prEE i ATE U gy
12 s, 201a

HEe WS UTIdl B HiSAedl Bl §X B H FHI IR ¢ |
I [FAMl & f2de™ g Hsdl §RT 9elTs Sff J81 ATST131 BT
Al IooRg BT | BT S Td I+ AU WA & e
1. TA.UH.S. Fhd] 7 AR gRT [AaRid &1 T8 S~Id T &1
ORI ©9 ¥ Ieoid B 8Y 59 &3 B A UIaAdh] Bl FHRITRAT
A PR Al ud o=y SRl Bl sfavrd B | Uy uTel
FITT ORI WRBR & (<3 S, ToTeT #1971 379+ Fare §
RIS WRBR gRT fhaml & U Ies ST R8T AIST13i &l
fAWR 4 qard gU fhaHl & ARl &1 ™ ST Bl
3MEaTE fhaT| 39 AR W AEIS SR ST d &I

AR 1 ol R, U4 SISRIINIE—HTAYRT &3 & [Jemid
A AT e AR 7 o AR @red fy | e 7l
IR B g™ URYE & WM & Fesd T =
O SfeRT SURerd o |

S AU iy
Bt A2 WA, 2014 %

National Sheep and Wool Fair 2014 at CSWRI, Avikanagar
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T AR W WRAI Y AL uRye & G, A=
WARHRI Yd IR ARHN ATl §RT 304 SUTEl & Y&+ &g
T 50 T SIS TS | Aol # o UM R < o HfY vd
gt &3 ¥ BRIRG dalg Td o8 WRBRI B AT, fof
Td IR WRPRI ST B AL U4 Q¥ & PIA—bI Gd ST
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&3 @ SITHIT 100 WS—FHRI YTl Afed ST+ 1200 st =
T fordT | S99 QAR WR Wl & Sd A%el WfaaIfirdr yd Saq
RIS YA ST @1 T8 | wfcrrarei & faordmii v
TrfereiieT fhrl T g 31T RT YREBR Y& HR I
T |

National Sheep and Wool Fair 2014 at CSWRI, Avikanagar

eI BT 5491 ITUAT a9 - $= 9 Td S e
HT, ffABTR ¥ &b 05—-01—2015 BT 54aT AT fad
DT AT T 7T | §9 R UR (0 Falreg § Sf. d1.ab. R
VA4 FQRrd, S 4 Td S+ SHET AT, JAFIHTIR,
FET {6 R T ST g S foa 77 <7 2 98 difdet
TRG 2| S=F WRIE & 9 a9l el ud
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HEAIRAT BT A8 Bar {6 9 U SR A I T
AT BT TR AP &A1 ISY dTfeh FRA UG IRYE Ug <91
BT M AW B T | S d=A1D! I I 1 Ry o fb 9
S UTlP! I A GHH ¢ W dlfh S8 AJEYE Ud
ThiTeD] BT 3TfEreh I fEIH AT YT BT T | 97 IR IR reiel
38U Sf. v RiE, ayd Feerd, S 93 IgaeT AT,




AEGH (WRT), IR U< U4 SI. TA.Y. HH, U dsiie vd
Iqd fFreerd, S W UG H ST WM, AfAHR o
e g7 famrd auf § ured @1 7 SutfRAt @Y WRTEAT BYd
BU S [Tl Gd WS UTeld! T Ugar Bl ITUE [haT | FR
P Feud S TAUH®. T6dl 9 9 AR W GRIE @
QU & favga faaver uvqd xd g FeT fo | 3 &3
qp-e faeRid @ € 1 &6 feam & S9a anfdie ud
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AR IR B RIFRIRG B 1 I&T 8 20T 31 4 1fdw
HSUTP SHPI o9 I3I I2 © | PRIHA & AR AR rfafr
BRI G &7 dffd W UTes HrisH—2015 & W1 fawres
T T | S QTEER TR WRATH H YA UR (MY Y feHATaet uaer
@ ot vd S oire” grr 1 Rere @t Tfafaferat @ wRreer
B §Y 0 e @h fhy |

Celebration of Institute Foundation Day

One day Interactive Meeting on Utility of Sheep
Manure: In Collaboration with the Horticultural Research
Station, TNAU, Kodaikanal and Horticultural College and
Research Institute, Periyakulam, an interactive meeting
with the farmers (50) of Mannavanur was conducted on 3rd
March, 2015 at SRRC, Mannavanur. These farmers were
engaged in the cultivation of high altitude garlic varieties,
the predominant cash crop of the Kodai hills. The farmers
were of the opinion that the sheep manure usage in the
garlic cultivation provided better yield and bigger sized
cloves as compared to cattle manure and other synthetic
fertilizers. This may be attributed to the alkaline nature and
richness of micronutrients like selenium and Boran in sheep
manure.

Dr. Md. Nazrul Islam, Director General, Bangladesh
Livestock Research Institute, Bangladesh and his team
visited CSWRI on 06.04.2014. Dr. S.M.K. Naqvi, Director,
deliberated about sheep and wool development and
discussed about research areas related to Bangladesh
livestock research. They were quite impressed with the
state of art research infrastructure and shown keen interest
while interacting with the scientists. The delegation was
interested in the technologies developed by institute, viz. Al
in sheep, FecB gene concept, milk replacer feeding, mutton
production, coarse wool utilization, management of Gl
parasitism and development of resistant flock etc. The
dignitaries promised future collaboration in research and
human resource development activities with CSWRI.

Meeting with garlic farmers at SRRC
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Visit of DG BLRI, Bangladesh




eI 4 2= 4 f&y o1 e il &1 Frieor: aRag $iY
e gd e fawmr, 7% faeell & s RS @R, S
Afga (Femas Ud R 9Ed) U9 o 9 RiE e
fcwre (RTomTET) | feTid 30 HE, 2014 B G gRT =) #
ey o 32 Pl @1 e fBar| 39 SR R WRH &
Aewre Sf. Ta.gH.S. 96! 7 I 6N U4 $9d SUdaI R
fe=al 3 by W11 *2 Bl @l favga SR AT BT ga & |
I B FERD (e (ST 27 RN offel et + AfAfd
D AET Pl HRIF & (AR AT B uAATareral, IuRerfa
UfSTepTal, fgamdl JaR W Td 3R BITSIdl BT faclld

TR

Inspection team for Hindi work at CSWRI

HRATT oIl YR TRHR T AR HiY AL IRuE gRT
DI SFBRI & B | 3 Hare # &l PR R, Su
Afera (T2 Ud R qH) | AR g7 fhy ST %8 it
DI YRINAT D AT U IgHed Gl U AT BRIAT | ASID
e (o) Sf. XA R4E -1 FRIEr & a H S/ dRId
BY HET b S0 (RIS ST J=1 I FHaII T |fAfa
& FR1eTor 31 gd S ) e # R 9§ Safdd Bt ©, S g
PRAMT 2 Al AT § T BT A FHSI IS FATT BT
He # fteror BRisma FRiRa 2iar &, 9 SR R v
RS BT fdll ¥ bR &I AURIT ol &1 FHAT 7 HAT 1S |
9 ITHR W G R YHIRA J&Id, Tbeild! gelfe,
qholcd Ud Hhleesl & Uaeid fahdT 13 |

ul. (S1.) U&. T8dld, Hauld, IS@d o SIbrR (el & 98
UTelD] DI AfAD AW o1 & g IS Urer @maaiide gie o
BRI DI Fellg o | Ul Tgalid 7 Pel b od Riferd gff, 1
SUS! SR Ud & a9 & IR Al ISR BT A
TSN 81 BT b Tl BT fbAT BV B ATl g el
R SR AT 8, 3 97 o AT & b Jsureid Wl 9518
Tl UATHR H—UTeT Bl ATTAR Fite I FR AP
T HHAN |
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Al STada Rie faeArs, srege, =g & e a1, SiEgR
feT1® 19-09-2014 &1 3 BB, TS, FRAGRI FSIDB, D=
T [P gre, SIHQR Ud 3 AaRT & A1 Sl 39S d S+
T eI, A% AR URER, IR &1 IRT A | 39
R = BRIferd H T TarTeTeren § aet X8 9 Hraf b
fRtetor faram Qe AR | Tdt JB 9l gRISERN & IR #
SIHBRI < |

Chairman CWDB at ARC, Bikaner

Ms. Varsha Mehta, Team Leader of South Asia Pro-Poor
Livestock Policy Program, New Delhi visited the institute on
10th February, 2015 and presided over the valedictory
function of a training program on demonstration of oestrus
synchronization and artificial insemination in sheep. Ms.
Mehta, motivated all the participants to disseminate Al
technique at grass root level and to propagate the
technology among sheep farmers. She also stressed upon
to take feedback on post training activities. During her visit
to institute, she appreciated the research infrastructure and
achievements of the institute. She also visited the institute
adopted village and farmers flock in field, in which the
institute has provided research inputs under farmer’s
participation program.

Ms Varsha Mehta, Team Leader SAPPLPP at CSWRI



Prof. Bruce Whitelaw, Head and Deputy Director, Roslin
Institute, University of Edinburgh, Scotland, UK visited the
ICAR-Central Sheep and Wool Research Institute,
Avikanagar on 19th February 2015. Prof. Bruce Whitelaw
delivered a lecture on “Application of the genetically
engineered livestock in agriculture” and interacted with the
scientists of the Institute. He accentuated the need to
develop a sheep, which can produce more mutton and free
from diseases. Prof. Bruce has also visited the laboratories,
sheep farms, wool processing plants and discussed about
the research activities.

Dr R.M. Acharya, Former Deputy Director General (Animal
Science), ICAR, visited the institute, on 13-14th March,
2015. He visited renovated Farmers’ Hostel, Olive
Plantation with drip-irrigation system and different livestock
sectors of the Institute. He expressed happiness on the
progress made by the Institute in developing an elite prolific
sheep (GMMxP) to carter the need of maximizing per
animal productivity (“More Sheep per Sheep”). He also
visited various Divisions/Sections of the Institute and other
developed facilities and interacted with the scientists on
ongoing research activities and future endeavour aimed at
sheep production and development. He expressed concern
on declining sheep population of India and emphasized to
make sheep competitive and remunerative for the rural
poor.
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Prof. Bruce Whitelaw at sheep sector

Plantation by Dr. R.M. Acharya
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Faculty and Staff (31.03.2015)

Dr S.M.K. Naqvi

Animal Genetics and Breeding Division

Dr Arun Kumar
Dr R.C. Sharma

Principal Scientist & Head
Principal Scientist

Dr L.L.L. Prince Sr. Scientist
Dr S.S. Misra Sr. Scientist
Dr G.R. Gowane Scientist
Dr Ved Prakash Scientist
Dr Indrasen Chauhan Scientist

Dr Om Prakash Koli
Mr Ram Rai Meena
Mr J.K. Sharma

Mr S.L. Ahari

Mr A.K. Prasad

Chief Farm Manager
Technical Officer
Technical officer
Technical Officer
Technical Officer

Animal Nutrition Division

Dr A. Sahoo Principal Scientist & Head
Dr A.K. Shinde Principal Scientist
Dr S.K. Sankhyan Principal Scientist
Dr R. S. Bhatt Principal Scientist

Dr S.C. Sharma
Mr Roop Chand
Mr B.S. Sahu

Mr M.C. Meena
Mr R.P. Chaturvedi

Principal Scientist

Scientist

Assistant Chief Technical Officer
Senior Technical Officer
Technical Officer

Physiology and Biochemistry Division

Dr Davendra Kumar Sr. Scientist and I/C

P Thirumurugan Sr. Scientist

Dr Rajni Kumar Paul Scientist

Dr Vijay Kumar Saxena  Scientist

Dr Kalyan De Scientist

Dr Krishnappa B Scientist

Dr SV Bahire Scientist

Mr Ranijit Singh Senior Technical Officer

Animal Health Division

Dr Dhirendra Singh
Dr F.A. Khan
Dr G.G. Sonawane

Principal Scientist & Head
Principal Scientist
Senior Scientist

Dr C.P. Swarnkar Scientist (SG)
Dr Jyoti Kumar Scientist (On study leave)
Dr Fateh Singh Scientist

Mr Nanag Ram Senior Technical Officer

Textile Manufacturing and Textile Chemistry Division

Scientist & I/C
Scientist (On study leave)
Senior Technical Officer

Er Ajay Kumar
Er V.V. Kadam
Mr Nehru Lal Meena

Transfer of Technology and Social Science Division

Dr Rajiv Gulyani

Dr Raj Kumar

Dr L.R. Gurjar

Mr Ratan Lal Bairwa
Mr Allahnoor Khan
Mr K.C. Sharma

Mr R.K. Meena

Mr. D.K. Yadav

Principal Scientist & I/C
Scientist

Scientist

Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer

Director
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

Animal Biotechnology Section

Dr Satish Kumar Senior Scientist & I/C

Dr Rajeev Kumar Scientist
Mr Amar Singh Meena Scientist (On study leave)
Dr Basanti Jyotsana Scientist

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 Sr. Technical Officer
Farm Section

Mr Shyam Singh
Dr R.B. Sharma

Chief Farm Supdt & I/C
Assistant Chief 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
Dr L.L.L. Prince Senior Scientist
Mega Sheep Seed Project Cell

Dr S.S. Misra Senior Scientist

Administration

Mr K.L.Meena Chief Administrative Officer
Mr R.A. Sahoo Assist. Administrative Officer
Mr K.B. Bairwa Assist. Administrative Officer

Mr Laxmichand Assist. Administrative Officer
Audit and Account

Mr S.C. Sharma
Mr C.L. Meena

FAO
Assistant FAO

Estate Section

Er C.R. Gadhwal
Er K.K. Prasad
Mr Anoop Verma

Senior Technical Officer & I/C
Technical Officer
Technical Officer

Workshop and Vehicle Section

Mr K.L.Meena CAO &l/C
Security Section
Mr Rukmesh Jakhar Security Officer

Human Dispensary

Dr A. Sahoo
Mr N.L. Gautam

Principal Scientist & I/C
Technical Officer
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Horticulture Section

Senior Technical Officer & |I/C
Technical Officer

Mr Sita Ram Meena
Mr T.N. Sharma

Human Resource Development Section
Dr S.C. Sharma Principal Sscientist & 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 M.L. Jangid ACTO
Mr R.A. Verma Senior Technical Officer
Mr M.R. Solanki Senior Technical Officer

Ms Roshni Sankhyan Technical Officer

RFD Cell

Dr C.P. Swarnkar
Dr Y.P. Gadekar

Scientist (SG) & Nodal officer
Scientist

Public Relation Cell

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

Mr M.L. Gupta Assistant Director (OL)
TSP Cell
Dr S.L. Sisodia Chief Veterinary Officer
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Arid Region Campus, Bikaner

Dr A.K. Patel

Dr H.K. Narula

Dr (Mrs) Nirmala Saini
Dr Ashish Chopra

Dr Mohd Ayub

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
Mr Shiv Ji Ram Jat

Principal Scientist & Head
Principal Scientist

Sr. Scientist

Scientist

Chief Technical Officer
Chief Technical Officer
Assistant CTO

Senior Technical Officer
Technical Officer

Technical Officer

Technical Officer

Technical Officer

Assist. Administrative officer
Assist. Administritive Officer

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi
Dr S.R. Sharma

Dr Debabrata Sethi
Mr Kishore Singh

Mr Manoj Kumar Sharma

Mr Paine Ram
Mr Bhag Singh

Principal Scientist & I/C
Senior Scientist

Scientist

Senior Technical Officer
Senior Technical Officer
Technical Officer

Assist. Administrative Officer

Southern Regional Research Centre, Mannavanur

Dr A.S.Rajendiran

Dr R. Pourouchottamane

Dr P.K. Mallick

Dr G. Nagarajan

Dr S.M.K. Thirumaran
Dr S. Rajapandi

Mr K.L. Koli
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Senior Scientist

Senior Scientist

Senior Scientist

Scientist

Senior Veterinary Officer
Assist. Administrative Officer




Joined

Dr. Arun Kumar Head (AGB) on 19.04.2014

Dr. Dhirendra Singh, Head (Animal Health) on 25.04.2014

Sh. Laxmi Chand, AAO on 05.04.2014

Dr. G. Nagarajan, Sr. Scientist (ABT) on 20.05.2014

Dr. (Mrs.) Nirmala Saini, Sr. Scientist (Animal Nutrition), on 11.07.2014

Retired

Sh. Gopal Regar, S.S.S.0on 31.05.2014

Sh. D.K. Shivnani, Technical Officer on 30.06.2014

Sh. LeelaDhar, S.S.S.on 30.06.2014

Sh KhushtarAli, T-I-3on 31.07.2014

Sh. Ramiji Lal Choudhary, Assistanton 31.07.2014

Sh. HariRam,L.D.C.on 31.07.2014

Sh. J.L. Meena,A.A.0.0n 30.09.2014

Sh. Ratan Singh, T-1-30n 30.09.2014

Sh. Vijay Pal Singh, Technical Officer (Driver) on 31.10.2014
Sh. LaluRam Koli,A.A.0.0on 30.11.2014

Sh. Jagmal Singh, S.S.S.0on 30.11.2014

Sh. Gulab Chand, Assistant Chief Technical Officeron 31.12.2014
Sh. N.C. Gupta, Technical Officeron 31.12.2014

Sh.Ram PalRegar, S.S.S.0n 31.12.2014

Sh.Narayan, S.S.S.on 31.12.2014

Sh. Badri/Suja, S.S.S.0on 31.01.2015

Dr. S.A. Karim, Principal Scientiston 28.02.2015

Sh. Rampal Nai, S.S.S.0on 28.02.2015

Sh. K.S. Khauhan, Senior Technical Officer on 28.02.2015
Sh. P.L. Chhaniwal, Assistanton 01.03.2015

Sh. Dinesh Kumar, S.S.S.0n 31.03.2015

Transferred

Dr Siddhartha Saha, Scientiston 19.05.2014
DrR.K. Sawal, Principal Scientiston 15.07.2014
Dr S.K. Dixit, Principal Scientiston 03.12.2014

Resigned

Sh. Ramesh Kumar, Assistanton 27.12.2014

Obituary

Sh.Babu LalMeena, S.S.S.0on 28.08.2014
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ADF

ADG
AFB
Al
AICRP
AKMU
ALH
ARC
BAU
BCS
CASA
cDNA
CFB
CIRG
CL
CLA
CP
CSWRI
CWDB
CWMP
DBT
DCP
DCPI
DM
DMI
DNA
DPV
EADR
EAMR
EE
EIS
ELISA
EPE
EPG

List of Abbreviation
Acid Detergent Fibre ET
Average Daily Gain EYCG
Acid Fast Bacteria EYMG
Avrtificial Insemination EYTF
All India Coordinated Research Project FCR
Agriculture Knowledge Management Unit FEC
Amplitude of Lateral Head Displacement FTIR
Arid Region Campus GFY
Birsa Agricultural University FMD
Body Condition Score FROGIN
Computer Assisted Semen Analyzer
Gl
Complementary DNA
GM
Complete Feed Block
GMM
Central Institute for Research on Goats
GMMx P
Corpus Luteum
) ) ] ) GSM
Conjugated Linoleic Acid
GSS
Crude Protein
GWAS
Central Sheep and Wool Research Institute
Hb
Central Wool Development Board
ICAR
Conventional Worm Management Programme
ICV
Department of Biotechnology
U
Digestible Crude Protein
IVF
Digestible Crude Protein Intake
IVRI
Dry Matter
JD
Dry Matter Intake
) o KVAFSU
Deoxyribose Nucleic Acid
Days Post Vaccination LF
EquivalentAverage Death Rate LIN
EquivalentAverage Morbidity Rate LSA
Ether Extract MAP
Exposure Inanition Syndrome ME
Enzyme Linked ImmunosorbentAssay MEI
Ewe Productivity Efficiency MHC
Eggs Per Gram MLN
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Enterotoxaemia

Egg Yolk Citrate Glucose
Egg Yolk Mcillvaine Glucose
Egg Yolk Tris Fructose

Feed Conversion Ratio
Faecal Egg Count

Fourier Transform Infrared
Greasy Fleece Yield
Footand Mouth Disease

Forecasting for Rajasthan on Ovine
Gastrointestinal Nematodosis

Gastrointestinal

Garole x Malpura

GM x Malpura

GMM x Patanwadi

Gram Square Metre

General Systemic State

Genome Wide Association Study
Haemoglobin

Indian Council of Agricultural Research
lliocaecal valve

International Unit

In vitro Fertilization

Indian Veterinary Research Institute
Johne’s Disease

Karnataka Veterinary and Fisheries Science
University

Luteal Follicle

Linearity

Livestock Assistant

Mycobacterium avium subsp paratuberculosis
Metabolizable Energy

Metabolizable Energy Intake

Major Histocompitability

Mediastinal Lymph Nodes



NFBSFARA

NGOs
NIANP

NPY
NTRS
NWPSI
oM
PBR
PCR
PCV

PI
PMSG
PPR
PR
PUFA
Rline
RAJUVAS

Memorendum of Understanding
Mahatama Phule Krishi Vidyapeeth
Messenger RibonucleicAcid
Maternal Recognition of Pregnancy
Mega Sheep Seed Project

Mono Unsaturated Fatty Acid
Modified Worm Management Programme
Nitrogen

Neutral Detergent Fibre

National Dairy Research Institute
Neutral Detergent Solubles

National Fund for Basic, Strategic and Frontier
Application Research in Agriculture

Non Government Organization

National Institute on Animal Nutrition and
Physiology

Neuropeptide Y

North Temperate Regional Station
Network Programme on Sheep Improvement
Organic Matter

Peptide Binding Region

Polymerase Chain Reaction

Packed Cell Volume

Percent Inhibition

Pregnant Mare Serum Gonadotrophin
Peste-des-Petits Ruminants

Pulse Rate

Poly Unsaturated Fatty Acid
Resistant-line

Rajasthan University of Veterinary and Animal
Sciences
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RBPT
RFD
RNA
RR
rRNA
RT
Sline
SBF
SFA
SP
SRKPS
SRRC
SSCP
STR
SAYY)
TANUVAS
TCA-ppt-N
TDN
TE
TEC
THI
TOT
TST
TVF
VCL
VSL
VTCC
WCI
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Rose Bengal Precipitation Test

Results Framework Document

Ribose NucleicAcid

Respiration Rate

Ribosomal Ribose NucleicAcid

Rectal Temperature

Susceptible-line

Sheep Breeding Farm

Saturated Fatty Acid

Sample to Positive

Shikshit Rojgar Kendra Prabhandhak Samiti
Southern Regional Research Centre
Single-Strand Conformation Polymorphism
Short Tandem Repeat

SriVenkateswara Veterinary University
Tamil Nadu University of Veterinary Sciences
Trichloroacetic acid-preciptated Nitrogen
Total Digestible Nutrients

Tris EDTA

Total Erythrocyte Count

Thermal Humidity Index

Transfer of Technology

Targeted Selective Treatment

Total Volatile Fatty Acid

Curvilinear Velocity

Straight Line Velocity

Vetrinary Type Culture Collection

Wind Chill Index
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Distinguished Visitors

I am impressed of seeing the activities of CSWRI, Avikanagar, India specially programme on Sirohi goats, Dumba and Garole sheep. We
like to share knowledge in developing young Scientists in genetical work through HRD programme. Wish all success in their efforts.

Dated 06.04.2014 Dr. Md. Nazrul Islam
Director General
Bangladesh Livestock Research Institute,
Dhaka, Bangladesh
| found sea change in cleanliness and maintenance of the CSWRI campus. All the labs, many of the building have been renovated within
such a short time is beyond my imagination. Quality of research and team work is beyond my expectations. | have no words to appreciate
scientific and academic leadership of the Director. | congratulate Director, Scientists and staff members for their unprecedented success.

Dated 16.05.2014 Dr. S.P.S. Ahlawat
Ex. Vice Chancellor
Vikram University, Ujjain
The training of rural women is quite effective. The institute needs to develop them as enterprises and generate employment based on skills
acquired at CSWRI. The institute has achieved state of art labs for wool and sheep research. The offspring of Dumba sheep is impressive. |
wish institute success and contribute to nation’s agriculture and rural development.

Dated 21.06.2014 Dr.D.RamaRao
National Director, NAIP
New Delhi-12
Very significant improvement is visible. Dr Naqvi is providing excellent leadership with his visionary approach. The laboratories and other
infrastructure have improved. The animals are in very good health which speaks about excellent management practices. | complement Dr.
Naqvi for his leadership. The Scientists are doing excellent work for which they deserve appreciation. With best wishes.

Dated 03.08.2014 Dr. K.M.L. Pathak
DDG (Animal Science)
ICAR, New Delhi

An excellent visit to farm. The work done under water conservation technique is quite appreciative and useful.

Dated 05.08.2014 Dr. Punjab Singh
Ex. Director General
ICAR, New Delhi
After having gone through the different facilities, | really felt that a great innovative work is going on involving the entire scientific knowledge
under the able dynamic leadership of the Director. | am confident that the institute’s contribution in development of small ruminants will go
long way. | wish the institute a great future.

Dated 20.08.2014 Dr. Suresh S. Honnappagol
Animal Husbandry Commissioner
Dept. of AHD&F, MOA, GOI New Delhi
What a great pleasure it is to see your expectation fulfilling in full measure not only in terms of infrastructural development but in advance of
techniques and technology. Itis satisfying to observe the progress which has been achieved specially in the last couple of years under the
leadership of Dr. Naqvi as the director of the institute. We need to complement and commend the leadership and this institute is having
transformed CSWRI as a functional institute of the council for the sheep owners of the country.

Dated 27.08.2014 Dr.M.L. Madan
Former DDG (Animal Science)
ICAR, New Delhi
Vice Chancellor, DUVASU, Mathura & PDKV Akola

31 &1 B B BB JST T | FATEAI DT HHI & qrao[g Al J1h TS He-d A 370 BRI ® oY 1 8T © | H I A I11pT & Soorae]
AT B BIHAT BRAT g UG Ib] He+Id A <2 M g7 dl 89 T 41 1T 97T |

Dated 30.08.2014 Sh. Jaswant Singh Bishnoi
Former MP & Chairman,
Central Wool Development Board, Jodhpur
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| found that the institute is doing best to develop sheep and goats and has very good campus. All the staff posted in the institute having very
good knowledge about their subject.

Dated 25.09.2014 Sh. Rajender Kumar

ADJ Tonk
I was highly impressed with the activities of the institute which is on a fast path to regain its glorious past under the dynamic leadership of
the Director. The Scientists are bringing new paradigms to make sheep husbandry a profitable and vibrant enterprise. | wish the Director
and Scientist’s great success in all their future endeavors.

Dated 13.12.2014 Dr. V.N. Sharda

Member, ASRB, New Delhi-110012
| am greatly surprised to see the renovation work of different laboratories, offices and overall infrastructure development of the institute in a
short span of only two years. My congratulations to the Director and his associates.

Dated 05.01.2015 Dr.N.P. Singh

Ex. Director, CIRG, Makhdoom, Mathura
The threads left over earlier have been properly picked up and taken care off. | wish the institute all the success in future. The institute has
obtained ISO certificate is a great success. The labs/farms/offices are in well-shape so is the technical progress of scientific work. All the
best to Dr. Naqvi and his dedicated workers.

Dated 05.01.2015 Dr.V.K. Singh

Ex. Director, CSWRI, Avikanagar
Impressive work and achievements are visible. The institute has made tremendous progress in renovating infrastructure and its ambience
is now praiseworthy. Despite of constraints of locational disadvantage (far from the city and facilities) its research and developmental
activities are commendable. The institute needs constant support from the Council to get more strength and showcase its achievements
already made sofar.

Dated 24.01.2015 Sh. G.P. Sharma
Dy. Director (Finance)
ICAR, New Delhi
Vast areas and most impressive range of works in breeding, nutrition, technology and agriculture as well. Nested in these remote rural
areas are scientific models and research experiments waiting to be extended to the field. What is needed is collaboration with an institution
/ a set of institutions with strong outreach mechanisms SAPPLPP would be most willing to partner with CSWRI in doing so. Thank you and
bestwishes.

Dated 10.02.2015 Mrs. Varsha Mehta

South Asia Pro Poor Livestock Policy Programme
| am so impressed by both the range and vision of the breeding studies being performed at CSWRI. | look forward to explaining how we can
interact and collaborate going forward. Thank you for hosting my visit.

Dated 19.02.2015 Prof. Bruce Whitelaw
Head, Division of Developmental Biology &
Deputy Director, Roslin Institute,
University of Edinburgh, United Kingdom
New excellent infrastructure and progress made in institute are excellent. Changing from wool to meat and introducing prolificacy, modern
genetic molecular, nutritional, reproduction and health initiative are excellent approaches. | congratulate Scientist and staff for their great
efforts.

Dated 13.02.2015 Dr.R.M. Acharya

Former DDG (Animal Science)
ICAR, New Delhi
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