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PREFACE

It is my pleasure to present Annual Report of ICAR - CSWRI, Avikanagar for the
period 2016-17. Institute has moved ahead in 2017 and contributed to
advancement of research and development in sheep and wool sector in the
country. This has been taken through well-defined and structured 19 institute
and |8 externally funded projects in basic and strategic research. Externally
funded projects from DBT, DST and CWDB organizations etc. were initiated to
strengthen linkages and research in the institute. Avishaan — a prolific sheep
developed in 2016, is tested under multi-location in Maharashtra, Rajasthan,
Jharkhand states. This strain has proved 50% prolificacy in field flocks at different
locations. The detail study of fat tail sheep on various aspects has been taken in
research mode. Fat tail sheep attained 33kg at 3 month and 51 kg at 6 month and
an individual adult male was sold for Rs 75000.00. Memnaprash - a milk
supplement popularized in farmers flocks, its use in suckling lambs improved growth and return to farmers besides
sizable reduction in mortality losses. Avikhad - an organic manure from industrial wool waste developed, its testing
at farm showed improvement in soil fertility, crop yield and water retention. Coarse wool produced in large
quantity and has little textile use. Braiding technique for best use of coarse wool has been developed and various
woolen products: doormat, baby bed, cushions etc. prepared. Sheep milk has many functional and therapeutic
properties. Various products like panner, whey drinks etc. have been developed from sheep milk. To check
adulteration of meat, a PCR based test has been developed for identification of meat of different species.

Institute has created new infrastructure like administrative cum lab block at SRRC, Mannavanur, a large pukka pond
for water harvesting and civil works of Al lab and extension of PG hostel is under construction. As per the
government initiative Cashless transition, Swachcha Bharat Abhiyan, Biometrics Attendance System and ERP
system has been effectively implemented in the institute. ISO 9000:201 5 certificate of institute has been renewed for
next three years.

Mera Gaon Mera Goray, Sansad Adarsh Gram Yojna and Farmer FIRST programme have been implemented for
benefit of farmers, input and technical services are being provided to 58 villages covering 45064 sheep. Skill
development of farmers in improved sheep rearing practices where 40 training programme for 943 farmers were
organised in the institute. Two women empowerment training courses were organized for benefiting 20 woman
artisans and were trained in woolen products and handicraft from coarse wool. Three training programme for
veterinarians on oestrus synchronization and artificial insemination in sheep were also organised.

National Sheep and Wool Fair was organised on 4" Jan 2017. Dr Gurbachan Singh, Hon'ble Chairman, ASRB, New
Delhi was Chief Guest of occasion. About 1000 farmers including women participated in the fair. An exhibition of
live animals, sheep products and services was also made a part of event. National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security was held at the institute on March 9-10. More than 300
participants from SAU, ICAR institutions, NGOs, Commercial farmrs etc attended.

Hon'ble Secretary (DARE) & Director General (ICAR) Dr. Trilochan Mohapatra and Hon'ble DDG (AS) Dr H.
Rehman made visit to the Institute on 22™ Jan, 2017. They suggested to find out ways and means to double the
farmer's income by sheep rearing.

During the year 2016-17, the institute received Rs 638.00 lakhs under plan and Rs 3138.00 under non-plan. Institute
has utilized 99.85 and 97.68 % of allocation respectively. Institute generated Rs 199.73 lakh from sale of animals,
products, testing charges, training etc.



All this could be achieved by the Institute with the dedication, hard work, cooperation and understanding of the
CSWRI fraternity. Here | feel privileged to acknowledge and place on record the contributions made by the
scientific, technical and administrative staff of CSWRI in the growth of the Institute. | am sure that with their
unrelenting support and efforts, we would be able to march ahead in fulfilling the mandate and objectives of CSWRI
and bring success and glory to the Institute in the years to come.

We are grateful to Secretary, DARE and Director General, ICAR, Deputy Director General (Animal Science),
Assistant Director General (AP&B) and Principal scientists at SMD, ICAR for their continuous encouragement and
support to continue our farmer oriented research, extension and training programmes. Dr A K. Shinde and Dr C.P.
Swarnkar have done commendable job to bring out the Annual Report on time. The help rendered by Mr J.P. Meena,
STO in compilation and Mr M.L. Gupta, Assistant Director (O.L.) in Hindi translation is thankfully acknowledged.
Finally, | sincerely hope that this Annual Report would serve as a source of valuable information to the professionals
of the Scientific as well as Academic Institutions and other sheep and wool organizations in the country.

Wish you all the best,

JaiHind. - M

(S.M.K. Naqvi)
Director
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Location of Main and Regional Stations
ICAR-CSWRI
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Research Advisory Committee
Institute Research Committee

Director

Institute Management Committee
Institute Joint Staff Council

Regional Stations Division/Section
Arid Region Animal Genetics & Breeding
Campus, Bikaner, Animal Nutrition

Raj Physiology & Biochemistry
Animal Health

Textile Manufacture &
Textile Chemistry

Transfer of Technology &
Social Science

Livestock Products
Technology

Animal Biotechnology

Northern Temperate
Regional Station,
Garsa, HP

Southern Regional
Research Centre,
Mannavanure, TN

Administration

Audit & Accounts
Cash & Bill
Establishment
Purchase & Store

Vigilance

Network/
Mega Sheep Projects

Network Project
on Sheep
Improvement

Central Facilities

PME

AKMU

ITMU

HRD

Estate

Security
Vehicles &
Workshop
Horticulture
Human Dispensary
Agriculture Farm
Raj bhasa

Mega Sheep
Seed Project
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Frequency distribution (%) of scientists for estimated Frequency distribution (%) of scientists as per
weighted NAAS score (averagelyr) average number of papers published / yr
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ST TRI G g 3~1d Tt shl 770 W T 203 TR AT
IUTSY HUS TS | T TRUTHETET T&r % @) # au
2T 3T o BT oh SRR TR H 6 - 8 feTd ek 1 Ifg
TSR

TR g o fafy= HEiwdl o T1eIm ¥ G A
forenfea aehrient o a1 foRe1 o Tge STl | |TEE
TG T AT (3 IRER o 4 714 % 24 &) TE B
TIie T RS (Y e U & sl o 18 TMiE) T
HIHE B (47T 22 1S ) FHIIGHHI ohl TEATT RIS |

Y o SN LA FRT 9 TG TR T o fore foparmii
T AR o hierd T gg 40 Tfegor wrfwn
SR o T | st 3 Fererrr wieet, ST o forefta
eI 8 HIET 3 U EEq 3T 3CTE ohl ToIehTd i o T
HieeT I 3 fora forgre wfireqor shrefsrn yres fepu

TGS WS ST 5 ®H H &+, 3, 6 TF 12 HIG 31 311G
T IR R AT 2.77, 13.69, 23.35 T 26.50
Topa. e fora | e <t STaf o SR STfoRTe S
90 fet W &k 319 IcdTEd 576 Toeft. Wi TSR,
RIS Ud SRS TSl o Fais 1§ farfer= o oz wdieror
FTIHH o ITaTid IR g il TR TS (Y | 1
QI Td 5 9 ) T =l 715 | 3o SAoiard foherTi st 23
AT ISTeh T SUeTsY ST U | fohemi o W | 50
RIRNGEREERIEEIRE

e I We (GHIT) S Toh SITSTR H ST SIed Ud 31ferh
o o FAU S STt 2, 3574, 3, 6 T 12 I W TRITEh
IR 4.7, 33.2, 50.9 TF 91.4 Torum e foram| weam= o
90 feer® T e 141 IcUTeH 70 TS TE 37 2k g
3caTe 780 Tl <@ TN | HEA H U ¥ hl HG
FAEH AL 75000.00 T T S=TTRT|

AT h1 3 T 3 SR HEATSITT e § 39T gfg &
18771 /fequrg e =it for forr e arem agfa 10071 /fem
61 T H S8 STTereh off | SHHATSIRT i aTel HeHi - 3 718
=1 Y W 19. 8 TR ST Wi STH foRaT | 36 g9 i

TR T 2 | T IR TR foh forema o e # wwai g
9 i 3h1 ST ok S HHATSIRT 90 fUetT & S 5T
800 FI HI TG AV EIATR|

THIRY § GUR Tq 3915 (16.66 Jidwd) T
gaTsHISt (30.76 Wfawrd) <l gor1 § 24 € qeh TR
T 2t ST SaTgE ST - Tarel agehTeh THTel ar 7T |

Tl U I TG YL H T 1 RO TR g
forame & shror TEgut feufa Ser & st ® e yewm
T AT 9 o f&d T BId & | Thel 9 o €I T
Wl o BT T ohi TTYA THE H IMHA L 39 T1E !
S TR A A R ST a2 |

A 3 8 T SR qod Hateid 3eag AR R
Teh{teh forenférd oh 118 | oI fort T Ot &t aht =T W
I AT ATt ferfsr= Tt U e T o 3T (%. 113
TH 354 A UTIEH U Uk 9121s ) T o | T
[ERISIEETIR

% A1 RIS (2.0 wiwTa s QT &) enfia e

ITER Y S H 30 Ufawra srferes sl amar ee mE)
T S H IS o foreg yeavrieh 7ot oft g 2|

TTsfeeh o7t <t gt | Uffesh steat a1 reefieRtor |
SR 3 T 3121 U eTa T 3T Sca1e g1 |

are 1R i 7Y W ACE W " 11.94 foRm w|
55.46 TR o S H TH AT

I8 57.51, 8.62, 7.4 F 24.45 UiAvd HA;: <M,
SPefica=i 99T, A a9 aon foeasfed efedi &
T i UET @ 2|

fledle aTel HHHAl H 3%d i U201 [ dTe § ke T
ST THE 7 | Sl @S 319fd & W 31 ko o &
T H GUR IR |

AU U Afrrel Tferief Tre i Hei ol FHieHTTh
I o TorT T o qe STferehtsT STaed] W Hae 3
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1 AT H HTTT H IR STq STUSl il T H Areieh T el ¥ Ic9= AEAT A S, 3, 6 T 12 HIE W
T HAIRATE | IR AR A HA: 6.2, 8.48, 8.67 W 5.33 Ufdwrash

& TR TEE T bR w Ry SR
H GTerd S Teier Hreihd (7 § Th TR ael U)o Sertarenshrafrt  fremm sreafis fietfraeaen
B AT SR e ot e o St ot wsfreft Tt AHI 1 €2 H wEfed A w1 et o e
ot Forr e st o el ara PSSR LR R kAT

<% T 21 AT HIGT oh S o1 SFIATA 0. 100 W ARMHHAE oo Txoe 1 T AISHT % T 99.86 RIwTd T
Tl HE1 31 T H 0. 100 & H THE o] BT H 24 3 o1 TRIT | TR <Rl TR o STHT heTeidl wied, To=s
T ST 4 % fefu SareT Sifgm awmiane | TG AR, ST ek smefia sufeurf, Semd fireen
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: TEISIAT ST o FHIERT ¥ S IcqTeehdl §
ElE
IS : TSfist/01/01/ XII

FOY  : ANHL. IMI, TA.UA.ud. T, wH.um
Tehelt, A RIS, TAIST AR TS 371, 1. <hicit
Aafe : YA 2012-H= 2017

AfewT S H P T R v Sg TSt o
IcqTeHehdl ohl JTehetd i oh 3L ¥ eI fohart 71T | HrH
T eI 1 S, 3, 6 TE 12 HIE hl ATY W Y 3
TR TRHATT: 2.77, 13.69, 23.35 T4 26.50 fRmua
GMMRIFHIT: 2.12, 9.86, 17.54 T4 26.02 ferumammm=m|

o Ao i srfaem g

IR T GMM &1 FI%k AT TershTsgaa 3 3
3ITE A 892 TH 654 UMW T&T| AT T GMM |
ITfYeh TUTTH €T HAIT: 90.2 T 98.4 TIITd Td THEH &
TR IR ST S SHATT: 88.6 TS 90.9 Tfererad i | AT ua
GMM ¥ FIESISIT 49.0 Td 68.8 WA= % H1e 70 & TH
GEAT AT 1.5 T 1.8 UTE T3 | SATIIE T GMM JSiTfer &
et i) srgsrran H gfg 3wt M2 | srfarw # wem, feeftawa
T ISt § SguSAn AT 43.7, 58.0 T 60.0 Siawd
Sterfeh GMM H e, T, qefter ud =rged didt o smet: 43.6,
58.8, 64.0Td 75.0 Hfcrwrd & | @ 712 <@ 7 fof ysee
Te ekl S o THTAT o foTw s g fewm o |

T TS YRG g ok ARF e 91.3 TH 96. 5 Ufcre1d HH1 bl STH
TAT TSI Shoh—all ST oI AT | ST ST el o SR et
B AT GMM HEATH 100 SfeTa k-t Sfi= S aresh we T |

AR T 0-3, 3-12 T I9%h T T S{ifaadr 96.7, 98.1
& 99. 1 Sfawra Starfes 36 551 § GMM Hehidi H AST: 93.9,
99.61d 98.1 JfdSA &N

Tt wenfoet 6 afeg va ao= e

e Shuaun  SifaeTe UreAaTEr werga
aitem wTi e WR ()

EC) 212 2.77 3.52  3.34
3918 9.86 13.69 15.38 18.19
61T 17.54 23.35 23.85 29.32
12918 26.02 26.50 30.00 37.72
MSEC]

T gfiwTa 98.4 90.2 95.7  98.60
S gfasa 88.6 90.9 84.3 97.44
(FHTTH o HATIRR)

ST fasra 161.6 125.4 88.8 -
(SUCTSHAT o AT T

S AT T 1.8 1.5 1.07 1.00
T T IHRR (Tfaerd)

Tehel 31.19 51.00 100.00 94.00
Rl 53.21 45.00 - 6.00
IEE3 14.68 4.00 - -
IR 0.92 - - -
WS 3euted gt (3 (R seo=/ 919)
ERERD] 4.11 3.73 - 3.68
3HRW 17.43  16.65 18.34
TereraTg e o ot sitea seareA (foram)

YN S: TTE 0.498 0.782 0.869 0.752
ERI=EIRED 0.654 0.892 1.237 0.954
TiYeR S feraar (i)

0-31T8 93.90 96.67 94.95 97.64
3-129T8 99.60 98.09 98.04 98.15
Epr=d 98.11 99.08 96.08 97.15

IRG e H AT S T e HTEd 4 IcqTE ol STTohat
& o feTT 16 AT (Tehat HHAT aTett 11 9 TF 5 9 JHb
FTet) o et 411 Wiegor fea o Fehrs wehba for o | et

21,0 | 5155517 1. -36. 9. 3.5 2., Sifaeerore



o 38 1 sh Tgfd ZI0 wedre H SR SR g4 Icared Fehte fepan
TRIT| YW HIE o6 G A Wl § 576 U1 AlerhaH g4
ICATE T AT | GTEITaeelT ok R GMM S H 90 fded o
rerd afeh 3TEd 379 3cTaH 433 T TET| TR Rl STfarmTH
o 2.3 TSTe He 3UCTed] il oh STTIER oIg T T&is Tieon
FREEHA &% IFAld TS, TER Ud FRES TsA1 H 4
AT ATl 318 (UAH T 1 Tl + 5 UL TMiya i |
feram 3 gt # 50 Sfererd deh gy A e |

RS : W ScTE § AT U UTe 4R &g

EILEIPEANIS]
EIES . TR /01/01/ Xl

HWH ;AR TH. W, U. WG, UH.%. HIEdH,
s, Y. TSR, TR fg wiom, . foregeTa
g, =it

el F AT 2012-AT 2017

o1 & S 3T T RH TR H a7fed SR H e i o
feru g s gemeq fafim diufores ewaga e

UGS € Y shi ST oh S A TEATZ S TS AT
Y feeeTueh fUaT WX AWl i &THaT & odiehi:
HIAYA o HAAT (48, 10-15 el %) 1 IR THE a8 §
forfra for U qen 3= v Wi fretre | a9 - 1
, Tty Al sies o s aT3et & &9 H T |1y (TR
g wifreeTash ) firemn | ot wvgl |, At i 30 ffe
o TH I H TehTa 9 G R S dree (Reifersss
19 TeeITIeh ) R ToRa TI31T | Uk HTG o QI g1 SIfreeTish
H A3 WS g9 TN TR 7T T U W18 U 36 |l
uTSet & hreenfua fora | 8o sffra shia fsor, aren
TH 3T I Ul ohi e | S o a9 o | weh soAt
o g1 eIt 7T | 3%eh of1q TS H e sh 38ehl A o €1
AT SIS | SH1 SHE! H 38 GST¢ T HAHI 1 W EH 1|
RrifeTgse ga TiweTas (3. 47.2) i qoT 4 9= g9
eI (%. 49.0) H $TYE AN TSt e WTE 5| 34
T HHAT H Meifersse g1 fdwmis § DM Td CP &
T iferd H GER a9 it FCR U=

AU <Y FFUT TEeTTs ugid 4 fafer= gai o ufwat &t
FHTIeSe T ST ITE: THAAT (36, 3 W T ST AT ) i
4 3TN (3 SIEUET/IUER) & A @ T I,
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ariefes Ufcagst
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e WferEerTaeh WX AWH1 T TG
UEs T feouh  TEEe
= RNrafease

SRR R (foRm)
B ED 5.6 5.4 0.21
ECESIERT 19.8 19.8  0.56
e 14.2 14.4  0.40
e oftma gfg () 184.5  187.0 5.23
315 vatdd 1 fees (/1?) 325.6  319.3  0.83
% i 3R 1.83 1.76  0.05

IAG+UTEAT, I+ 3N IR +@E! il ufwi areft =
eI ohl TrU SRR afegahtd dom ot 718 | fafer= afeeanati &
40 gfceTa g&3 <l af=i, 5 wfaerd i T 55 wfaera ufas
Torsyor fererran e | wfaa farsror & werenr (70 e, @Rn @
(20 gfaerd), BXEl 1 ek (7 TTGd), TR THE (1
gfaerd ) wa @t fisron (2 wferd) foremn =)

IG+UTE ATt HATER afeeant # 2FH T flavonoids AT
fue off Afeh SRG+WSET ATl AER ATfEeHT |
uf eSS Miafafer Ua saponin AT 3= TS T8 | TS0T
T i & fh o771 ohY ot 3R+ aTef) STer afgeaht
H DMI ¥ ( P<0.05) T 71 30 9g H Y vaTd i 1=t
UTe iferd o ShRUT BHAT hl 3T Td 3T +UTAT aTe! STER
afzeent fEe™ ¥ METE DCPI(Yeh UTE 718 | BT =h fetTs
T ATef 3Rg, G +UTCAT Ue g+ 1 areft SR afeesh
DM, OM@h! e ST THT 178 15 | §9q01 STER afegeh
7T, 19 Td wiet st uftE b e S @ NDF 6 9
Tferd o G 7T | ITCAT U ST aTel! SFul SATER afegeht |
NDF 3h1 aTe S1ferd o off |

3T ATt Trgut STTER Afeeeht H 3= R % |1 g &t ua
FCR o 3U=IR H @refa fafsr=Tan qeaeng sRg +arer aretl
Trgul SRR afegeht # Ud SHg+H Td IRg+TENE Aedt
TIUl SRR dfceshl | To8 Y SEl 5| 3G+ Td 3G,
et grqul SATER afdght H FCR S@al 3I8eh Ivad,
e T ST Al A sTER A A
TR
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ATUEE U ATER Ffeeent § geit A ufvai  wagTR
G I TG arg+ Qe

S 9 (fhm)

RfETeh 20.8 21.0  20.3 19.7 0.25
U GER W 3157 3337 3197 319" 0.42
CIES 14.3° 123 11.7° 12.2° 0.38
Fralmaats () 158.6°  136.9° 129.47 135.6° 4.27
T Tare 905.2°  915.4° 728.8" 912.2° 14.08
faar (/%)

T AR 5.8° 7.3 577 6.8% 0.23

3T U G+l STefl FrqUt ST fezeht § ot §3fwa
fornfes 37t (CLA) Ud a9 e SAEIsha™ o1 | 3T +UTel
awﬁamgf Wa@aﬂﬁ longissimus dorsii I o
g SAferehay o |

ST § I Ao BIAT & o finisher HHHT ohT 370 Ul ATt
TEUT SATER Afeeaht fae™ & SEak FCR o A1 7=t UIveh
T R, 3 SHATU[E T SeelyoT U6 MR H g1 g8 | el U
3T aTelt TRl SRR dfeesh! faa™ o afomesy J@
e UF LD HIHURTH CLA S1fere o

TGS HAAL hl =T TS Ticel ST o erwat: $el 3634
TSI SIS HHAT 3hl G &Y 8 o1 HTER IT=R # T
foRen T TE-TH % WUl Hl Siciied 9T (Lablab
purpueus) + &M Uoie (Tfdel-70 faerd, Thd TH-20
gawTd, Sfedm g@- 10 Jidwrd) feamn T Sqg-3al &
A1 Rl STt =TS (80 T ) +37g Brgerst (20 fawra)
T Tferet firsror =m ete faes | wyg- 3 o AEHl bl STt
g (50 TTTd ) +ITeRT ETgers (50 Ffderd) Td = deie
Qs 8| TE-1, 2 Td 3 1 et ok 79 STl i 3w
SAST: 664, S00TA 513 7T /fa | 36t TIA H FCRHTHH
4.97,4.30Td 4,529

1.8
1.6 Ardu
c 1.4 OArdu+Pala
-g 1.2 JArdu+Neem
*E 1.0 FjArdu+Khejri
g 08
§ 0.6
0.4
02 P =l
o_o T T T —
c9t11+t9c11 t10c112 tot11 Total
ARETHE SRETS Arausit
Het i Tt gai &t ot Raem @
TG foraifes ot Y wrsar
IS ;9 foehfed SIgSS W o e aietaal 9
Yo foTes qTHdT oh1 3Tehete

Fi : TIRE/01/02/ Xl

HAUE  : TH.%. UM, T, 918, AR TH. 9L, T
9. foregE™
Jrafer . 9, 2012-9T, 2017

Weh § ST STl ol S0 2 ATl el shi Sii< ohl 3va &1 /Il
(Tg-11d 2) | o forem T Seifer weret o areft i
! THE -3 T T@1 71| 99g- 1 T4 2 JTei! Wel sl HHd T iy
ST TG i STIHIG I g H 25 Td 12 FfasTa 37k
Fell Td TEH Raas T | wE-3 el Bl WA Hi
ST TTE hl STEwIehal o STJER Tfas o1 vd Tshd
oy faamn M| T9iEaEd % dNH, ¥E-1,2 Td 3 &
TRfreh TR YR AT 33.13, 31.01 TF 32.66 o
oT| 3t YR TE-1,2 TF 3 1 3AaH RS R A
37.63, 34.71 T 36.51 ToRIT o1 | qTerehal T3 o wieqor o
TROTH & 38 S | 3T foh e Wi oAl uTeshar ag - 1 |
Tfh qeITaTq @E-2 Td 3 § WIS T3| NDF Td ADF &
UTeIehdl FHE-3 H aTfeeh qeaved 9g-1 U9 2 § U1 T8
TTTerET 3 S 0T &R E ST g1 & foh 315k 51 twazfean
DMI TYE-3 § H1efeh &9 § Taiersh qeaverd aqg-1 14 2 #
TS 1T | =TT TR STTeRT U SIS 59 STqiievl T -3 |
TR qeaveTd 98- 2 Ud 1 § T&T| 998 -1 W DCPI (g/kg
W) e 9 § ATk qeavETd 9Yg-2 U 3 H of Saf

ST o TG T+t T oh TR TH 33 9 34 fopan farfsrman
oft | grereree ThET o 37 H WR-1, 2 Td 3 H AR WK

3.0
JArdu
c 2.5 JArdu+Pala
2 20 CJArdu+Neem
£ [JArdu+Khejri
S 15
Q
S 10 ME 1% fere fererfta srgfor ot |
0.5
T ocoti1+t9c11 t10c112 t9t11 Total
T Taw FHIT: 35.4, 34.2TF 31.0 9
12
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ATFCTERT : TIATEEAT o SR AT | Y07 T T

wIEE agE-1  wg-2  9HE-3
DMI (g/d) 1106.57 1081.43 1221.70
DMI (g/kgBW) 29.68 31.73 33.30
DMI (g/kg W°*™) 76.71 80.19 85.40
DCPI (g/d) 122.56 103.64 89.89
DCPI (g/kg W°") 8.47 7.67 6.26
MEI (MJ/d) 6.46 6.30 7.14
MEI (MJ/kg BW) 0.17 0.18 0.19
MEI (MJ/kg W°™) 0.45 0.47 0.50

TN o S, ¥ OTeh A | ohl qTeishel THg— 1 H @12
Y Y T TeavaTd T -2 T 3 H TS 718 | TETaeT o A
ATYOT ST &R THE 1 H Y[ 59 T=adadl DCPI Td ME| 1 &
1o T Y STThaH qeav=d 99g 2 U9 9Hg 3 H asriar g an
TR 1 Td 2§ Y& fordl 7131 T <l 3= U1yoT ocdl § Haifera
{1 Tk BT aTelt S H 19 o 3791 ShY YTkl Tehed HHA

Tt A shl g H e off |

FITSEAT & SR W | Y901 TR
HTIEE aE-1  9WE-2  99E-3
DMI (g/d) 1674.67 1641.95 1346.94
DMI (g/kgBW) 47.31  48.26  43.86
DMI (g/kg W°™) 117.44  116.80  99.87
DCPI (g/d) 191.16  156.64  100.40
DCPI (g/kg W*™)  13.38  11.17  7.42
MEI (MJ/d) 10.24  9.95 8.15
MEI (MJ/kg) 0.29 0.29 0.27
MEI (MJ/kg W*™)  0.72 0.71 0.60

TUTEEAT o ToH THTE | {Afy= gl Sl Wi o dq8-2
(114471/fe7) T ogE-3 (765 W1/faq) Fi g o ag-1
H (1277 m/fem) @nefe w9 @ 3f19d g4 Ieared HAfaeh arn
AT | TSR o 70 TeHT sEax qroT | T A foh Eve- 1 |
383 711 /fa 34 IeuTeH feoR &t & Sielfeh T -2 T Hyg -3 |
AR 235 T1/faATa 187 1/ faA B g I |

HEAT Y amaT ¥ A J1d gaT T wyE-1 (2.64 fomm) W@
-2 (2.23 foram) i svam wg-3 (3.22 forum) o Al
1 1A ST R AT o911 3 778 Al 3T W FH8-3 H
I 9 (20.31 TR w1efer &9 8 211k deavemd e -
1 (18.80 foram) wa TE-2 ¥ (18.42 Tormm) &=t foram |
AT T - 1, 2 TS 3 o el HEHT Rl el TTRINGR 9 37.61,
36.847d 20.31 fora. w foram|
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k=)
5 90
©
'S, 600 |
= |
0 T
1 2 3 4 5 6 10
Tt wwgt i 9t @ ofte g SeaTeA
S ;9 foehfed Sguel TE Rl Hel H gRieared
&HAT Ud TR TG
Bk : fu=ramg/01/01/ XIl
FOUE ;o5 AN, TH.UA.. Ahdl, o, TR,
FHeAT g, FOMT s, wH. A, dfel, T
FHR AT, &l sit. off. T AfiarweamE
e 31, 2012-9T4, 2017

Cauda-epididymal 8 <Al J¥ehdT & St qeTdl Ua aeet
TILAUT H qreaaTe! Ul chl AHIA TITSHT o SHIEE o
JTShRTU] TTUTET fIoTsaTaTl sht ST : TAHER STia o YT
for 211 & 1y Aereifers 9 9 [Afssha ®d 2 Aferd cauda-
epididymal 3 0T § o3 a1 deh 3USTTS: o1 T&d 2| 37d: Ul
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Siferd yyhr LUV TRIEH T
(3R -rgaifer we) et f3regt et T

o el T et TRETYT LA Sh cauda-epididymal 59 (CF)
1 YR T TERIY] <l T[OTa <ht foreroaTedt sht weegor shid |
TSI BT 2| 38 31931 | CF (0, 10,15 T 20 Ffawra
1 /3lT) =1 SIEHIV] TREIVT Haeh H (oIl T Sieich HHiAe
ST (TEdt) (0, 20, 30 TE 50 Sfdwra ot /4t = IREE
L T Torere e e 3-5 ferft afeasm w72 92 % ate
afeaoT fomer T | Ot UTeaTet e o el a1 Rl A BN
o ATEAH W 3T TR TAT| 3ok UYETq A1 Ucie il AT
A -FH-%aS 59 W 800 x 106 o1 /firedt o @y
Toreman | S A fasfierar cF sufeufa @ o e e & oft
TfRT 48 B2 W e Ud g Teefieran (73.5 fawrd, 71.8
TfTd ST 53,9 YfTd SHATT: 15, 20 TS 0 Tf9Td CF &)
T A =S (102.1, 102.4 59 86.3 ym/s FHI: 15,
20T 0 HfeTd CF ¥t ) W CF qTeh 9Hg H 3Tfereh ar i |

T WATSHT o AT YERTYT SRl THEETT i T TTafierdT
o [T H IR AT TR ol T8 ot &l o Hed 7 o
ofT | e U vd ot o Tl o farfr= gisH | 20 whaera Hies
Td 35 giowrd wEdt & @ s @ we o R A gatfes
wfrefierar wa framefierar st ufweo & o T8 T a7
ey urn e TR A o fid e & 'Y e WA
e fieTe shT ferf¥T=1 TOT) OX AATeRTE TTe 9T 77T |

g & A1 w1 G EEI0T HA 3G TSSO el
(HT) =Y 5T <at Ferivon: oQt @ guEla < 1 2000 x
10° /fireft &t mn ® 2w - fromarer - e foredies (TEST-G-
Y) % E1Y TgHA TR T 39 TeATRA o Wl I S
eI -Teh foRdRer & Tgehd Ud 5 9T fawiisid =Rt 5
fafir= aenet O ERgeEieEtdd (T0-0pM; T30-30uM:;
T80-80pM; T150-150pM; T300-300pu) @t Tafsra foram
TN Fefed THEl atet S % AT Rl R 0.25 firedt % F=
TATIES T H STHT hich 3¢ aTaraor # i-shfer 258 5 feft
YfCHTH qIIHT W 3 - 5 521 T AT 7T | 38 ST T21 oh! JIITH
ST ShiT¥TehT HISR & Hi-hfor o qea 5 faift afcasa =
AT TAT| 39 1 o9 o T Rl - 125 Tt afewm (-25
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et aferra / fime i g @) v st fohan o o7 STravehan
T ek ale 1SSt H WERUT fohaT T | T2 ot 30 Tiee deh
37 feift afcoem W fuse™ & 1 CASA ERT post-thaw
TiretieTaT oh SATehat fohel TTIT | BTSg el e TS Ia el ILehdT 80
UM o SRIFT § 918 1 g1 foh f-afd 99 (e 58.42 T4
32.44%) 31 qoH | 3= o Tifaefierdt (67.76%) T& ot
Tieretiet YT (42.19% ) ITTT

TTieTdT o AT =2 o =1 AEI0 H shis STETHT=IT Tet
TS TS STelfoh AT A1d ol G H STegiaergehErd HT-
30 UM TYE o HHA # R 1 FaTs 91 g% I T3 3699 IS
Frsepd frrepet 2 o6 ersgiofiesshigial HT-80uM &l X T=
3Iam oft 511 o Wl o o a1 HTATAREEAT H T[TERIT i ST
peenind

U o o] afy (24 92) & foru uffem id & oo
eI ShT ULNETUT ShEAT: 24 ¥ WINGA Iid aied i & <=
TIHNH S8 EYCG (rsdifeam fafee ermaree 2.37 m,
RIS 0.8 TT., TLI-UHITGeH 0.3 71, 37eT &l 5dl 20
fireft, ufrg @ 100 faeft @), EYCG-HT (150 uM

Hydroxytyrosol & |19 EYCG ellehd) Td EYTE (Tris

3.634g, Citric acid monohydrate 1.99 g, D-fructose 0.5g,
Strepto-penicillin 0.3g, 3781 31 S&1 14 fHelt v afElg @

100 Tireft dek) & HICTqU <l HTGT Wi H It o1 wiegor fora
1| EYCG ol it & 5 s foran o | @t il wggl
AT RIS 1 Fea 1000 fofoa/fieft 7
AT foRdT TIT| Tgehd ad ol 5 Teift AfcemE w24 w12
Toh T €9 H T fordT 71| SATRITEe -TH TIST i 82
HIAYT 9 (EYCG-26; EYCG-HT- 28 and EYTE-26) |
ST T | FT e oh SR Haehiel H TR 77 HIAGA Het
EYCG-26; EYCG-HT-27 and EYTE-24) 2l @t =1 agehr

< 3
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%‘l 40
© 30 ~ 50.00
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3 207 30.76 -
8
S 101
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0 T T 1
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Semen dilutor
gt & MeferRuT X (1 2 HATUR W) W TIHA A1 h1 goq1a
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T agHd 24 He WeTia ¥id e & ffvad ama w (ws gem s
48 Td 56 T2 918 ) FiA9 Mte (tar) feram | am fda
T TG T <X 34.61, 51.85 Td 37.5% oft Safh
ST gLk IR W ITHY RIS EYCG, EYCG-HT W EYTFH
HUIT: 30.76, 50.00Td 16.66% |

gt (40 T3 uvm mutem) s arEatae v &t e @

Tehel W 1 oTE] TE W WS i ¢ TE W W U ATHAT
B4 W AT Thel 9 I A H T8 | T % 919 TaH W
Toramer et o RoT a1 Sca=T B U 1 9IS o W@ -T@Td W
TS T 2 | T WHT ST 2 Tk 9ig 31 <71 10 g 3 T STt &
1 ST B ST gL e forame i ferfa T e 2|1

T TR | TATIUG S il TGk Ud Fifdeh! Affshat 9T
TE % UTE o TedisH i foarg g a1 7d 8 w fafi=
TR & WTI et €1 39 S1eeE | I7 e T © T uwa
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HIAT Ud G M A1 (p<0.05) 9 ¥ ¢ ST 8| Tohel
FYST T THE ol IMHA LA T HH FIER S fEae,
ST, @ T&HT, T &A1 Ud B[H- | hig 3Tt el Ir 7|
TR <Te] THE oh1 T H Tehdd S Rl SMHE i T 3Heh TS
T e (P<0.01) ®9 H 317k Td A & o aHg a1deh
YU HT (P<0.01) TR

Tl &9 Y WA sl T8 9 e il g5 @S &1 6
(P<0.01) et & STeTfeh g H IMH Al 7T W T &A1 u8e
LA ] | TR W it 1 TS S ol STed Uehed IS <l TS
I T TATSHT ShiTeHIct d1efeh €9 8 3TfIe (P<0.05) W Afereh
a7t T | frseRs H wfto g q9Tid € fo ushet W Rt werfud
TR H YT T & SHRT AT T &9 | To1ferd B @ aen
e 5 Ta1 ek aTagut fefe | Taedt 2 | Tefd og § U
g Rl IMIHA LA hl STUET <] THE H I Hloh 39 q1a
1 foret e ash e fra s EsRaT R |
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Day1 Day2

Tehed TT 1] THE < AT THE | I A W I 14 a1l
forame & e farfar foat we v =1 vt wifdate 1 &R

Day3 Day5

T heud o a1 W U g fastr et & aena: a8
e 2 Toh 1 Thieus O el oTa 9T BT | 37d: S Shodd
TYEITd B aTed qTel o TTel <hl e |t Suetsyr shiret
S TR ST TR 81 A FHodd & a1 H GIR gg B
T 1 IHTE T SR A ©g ST ToRa T 38
3L ° A 16 TIIgU Wi i 31 wg 99 Si-1 form
forat wrmft Rt wa Sit-2 1 31T 7 oA qo et g
Tl 1 2 39 "I fora wdt 3ucrsy s TS| Si-1 6
T ¥ St -2 =1 73T 31 ATIHT T1e0a (P<0.05) &9 9 3A14eh
o7 i1 foF STTIG 3 §UHTHI o I8 1 UGeh T o &9 H
e TR 1 TTHT i Tere o HIeH | U o1 -2 H
Tfssra et T o T T ®9 9 w9 (P<0.05) Sefh
Sft-1 st srae Sit-2 ® ffer @ o 9vg a9 9
aFferen o <At fob forta wmemft & srgat stw gwnian 8 1 Sft- 1 <t
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T H TATSH hiTeHTe &R Sfi-2 T A oT| iU 98 Tnefsh
& o) e | I ey ferer 3terd & o 37 sherm
% YT, oI IAT |t 3uctsd shi | S hodd o JHTE i
ESNEDISIKCTE

[TE] ST TTHT 7T § GUR ¥g 3 TS ohl TN T
ST T TS H GHR G 3 ST b1 T o SR 2 18
ST Wl il THE o F ol S sit-1, st-2 wa -3 4
TorTfTa fora 7T | g St - 1 o Wi ol STRIHETIS: SSHT aTet
g7 (35 faft afcamm a9, sfi-2 v sfi-3 &I Saay
HeT oh ST TTH] o a-ITd © 3TaTd s T | g vet ol fo
T ITBIIIR G@T T 5T 3T HIUAT 31 T I h
400 I Ufqar faemn & -3 wd Sfi-1 & Agl Hi
TR 31 I 1 aHT (24-28°C) oo mon starfes fea &
Sft-2 aTet @t sl IREST aTed a9 (> 38°C) Ut fuetm
T | G EHE o Wl ol ST R HEATeHe &9 8 3hH 311
Y Sft-2 0 @refes (P<0.05) HH! U T8 | TeT=8 § Yo
T, TSNS, T[ET AT U o=l aTqHTE St - 1 361 e 8 5fi -
2T -3 AT B AR ®IH (P<0.05) 3fersh aran | fem
o THI Sf-1 1 g § S-2 TF S-3 g/ g@r 9/
F=qilEur § A1efes U B (P<0.05 ) ! UTE T8 STaifeh Sl 1 1
I # S-2 w Sft-3 g/ 9 @ i qiedE |
(P<0.05) &9 & ek o7 | T o aua sft- 1 Y e -2
BT =T ST-qu ey Wi d1efe (P<0.05) €9 8 A 911 e [
veTef Ud =R SHA-augul a1de (P<0.05) €9 9 Sfi-2 H &1
I, ST1-3 T Sfi-1 H 901 1| W o A4 15 T o
A T THEAA fohT MY TATSHT AT ik PBMC &
cDNA TR T AT Tod TETI ek fageiyor Ud g Meruid =
(HSP)J&eM g - 20°C TG T |

gfESET 3w (Fat-tail/rump) qg & Jeia &
RIET]

GO : du=rEg/01/02/ Xl

FEUF ;A7 HAN, TA.UA.UA. T, wE..
i, AT AR I Ue UH . TH. 3. Tehall

Aafe : A 2016-91€ 2017

319 Y[k STetary TRiETaEt 1 stall fed et o t=aia gra
g Sl & T SHATehaT [T T |

ITUTEA &THAT: 570, 3, 6 Td 12 H18 31 371 T eI 51
Sfd AT TRAST: 4.7, 33.2, 50.9T5 91.4 ferumamn

AT AL % |1 GET WS

TIT| TR S 3okl gl X G 6 T 12 ATE sl 3G T
FH: 60.0 TF 97. 8 ToRm TR wR wTe foRaT| 0-3, 3-6,
6-9 Td 6-12 HTE hl 3 W e THd IR Jhg Fa:
316.7, 173.1, 185.0 Td 171.1 UTH @1 TS| T&H S T
3T: ST ol ST 3T STATT HA: 457.7 T4 360.7 feA ot
off| gr g 1 o AT 95,9 Wl o 7| Frve wE
AT TRl WS 1 ST SHTRT Sl ICATE SHHTT: 545 T 449
1. T

TfereRTIR ® gra Sg o et

e o (Rmm) e sftera s (31T)
S 4.70  0-37TE 316.7
3U1” 33.20 3-6 W& 173.1
6HTE 50.90 6-9 W& 185.0
12978 91.40 9-12T® 171.1
TR TEA W AT 457.7 HA: TS A 360.7
(et ) (feti #)

Y IeaTE 70.0 TSR UGTY S=HIEUT
(eftex/90 faa ) (/)

Fw I 780.0 W 1820.0
(Toreft) aret 1782.0
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IRk T feha: Alaai H Td: e X gFal Hg oh T &,
TSN S, T&T AT9HTH T o=l dToH ShRT: 21.1, 61.3, 38.9
foft afcama w 27.3 ferft afcoem qen meam= & 36.9,
65.4, 39.2 feft afcaamua 33. 1 forft afcaaa wn st wn
T HTET3T T AT 21.5, 60.0, 38.8 ferft afcaaa v 28.0
foft afcqaa qanmear= 4 32.8, 61.9, 39.1 feift afcaag
wg 33.8 ferft afcaam w1 @Ys ®u d (P<0.05) fafi=man
T HEATE H Q1 TS|

TR TS U 3T=aiigun: R 9 | Tfcal o SR 3oh gared
A=AV Td Y SAeaufEwr HAS: 1820 UT/fE wd 1.855
ot /foram 7o el SteatEvT o | St R W mrETed H 1782
T /feATd 1.395 </ ferum g vaTed st=aufEur |

T ICATEA: T WS 1 el 7 3cdTed (90 oT) Ta 3k
e g 3caTeA AT 70 ot @ 780 Toeft wmm ) <l
Tl Gremafy (FEATE ) Ta Hed greTatel i ot | TRfeieh
Y (T2HHTE ) H g8 T IcaTe- STTereh Tt 71 |

ariefes Ufcagst
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Tafer= foremar srasen ATt 9gt o Yot o1 34 fogt Seues
&l Al -Sluasud Hifean & a1 LIF, ThdlT Td 20
TcTd FUHAR M Faea § wefud foren mm yofta a9
SRITTERT Rl ST - TSTR ok ITIT & wiaree fomeeh g &
e T hI TS |

UfEISAT ;U1 RN HIfNTRT TG I SRITSTeRT Shegeh
TTATRUT qehef1oh & TGS WS B IcuTeH
THUH
EAES : Wi /01/02/ X
FENE AW FAR, TSE FUR, 395 FAR, PN e T T 450 Pt e vt
SOOI afr, Ea.@.as. Terell, aTEfd e
SAEAET U SR g i M 1 2 3 4
FE AU 2013-AE2017
77 Forgt e (Sfom o) @ 59 gl oo & Scarea
foru smmseius wver form o) € < SiemmE 1 7 fog v
ST o 99 1 | Tk foha T | o= 31 S ol SIgH
32 T TALP Hifgan & a9 PHE (Wforetmmns, grsuienisT
TS TSRS ) 3l TTTASTierdT sIg ol shiteh o €9 8 39T
Tora T | TeeTT ST T 30—409ﬁfﬂﬁcleavageaa5wa
e fepa|
YUTT T TRITITERT hT STHISHUA ShTRGh! FRT FerroT

JUTTE T I TITeRT T TORTET TS ELTTUA AT (3TAET ) :
S YUT (50 & 60 & 1) & YUt BIESecATES HITTeRT 1
YRRl U9 W HIeAH © "aedq foRen | 3| e
FISSIOATES ShIf¥TehT & HIeX shifreRt 1 fmior foram )
yuita T IR forTe o foTq Sgys W o Tvie™ §
Torenflra yor st w1 fore & et T | yofta T shifrent
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(ufera wm : 500 sficft wi=w, ufed 1 : Octd, Uferd 2 : Sox2, Ufe 3 : c-Myc)
Uit wIgeATEe HITIThRISN T Iia ERET0T: Yo
BISSISATES ShITITeRT <hl foeR T Ud i Taei areqy § sheer
e Shrse Hifean # 20 faerd hledt diars €W ud 10
gfaera Eheaugsn § -0 feift afcdqsw wa -196 ferft
Yfcaaa araHT o ¥iid Geetor feRam |
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RS : AT A 3ATET =g Ikl HE I
ST R

EIES : Tfe/02/02/ X

FAYE ;ARG IS, T, U v ot TR, 3

smaf : IA2012-H1 = 2017

37¢f GO Tolwer o 3T=Td, Sehed] HH 1 5T, 3, 6 Td 12
TTE W IR IR AT 3.54, 17.38, 26.00 U9 31.34
TR TaT1 0-3, 3-6 T 6- 12 HTE 1 377 W et 3f¥eh a
R HATT: 148.40, 90.72 T 40.21 T 1| II&h ATM6H
HeT | e, T Ta Jofta shioas | S7a 3 3cdTe ST
735.25, 731.31 T 613.88 UT T&T| 99 aTM¥e & 9,
I Ud Tl | 3G S IcUTe AT 2003.20, 644.74,
586.99 Td 735.64 T U 77| HSTIH, A= ol a9 T

TeheTT HHAT

TAFITS o1 Sl ST AT 14.88 fwTd, 33.38 WIS U
5.09 T UTE 715 | THETH o SR 9 THITH UF ST-H G HAsT:
98.46 T 91.66 kIeTd Tl | FATd fawe T 6 ATE o ARG
IR U WM houd H FaarTsgerd S 3cd1e shAst: 2.23 form
Td 104 TTTET | Sehell e 3l el Stfradm 97.34 Tfewrd &1
FU RN HA 127 IS T
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qfESHT ;ST & o Wi U YeE H 3 Seated ¥
3ITd U T o1 farehre ue e

K : TSl /03/01/XII

FOWE LTI FAgALT, TH. AR, TH . T

SEIC) : 3A2012-01 2017

TR i STt Hehftd BHHT 31 ST+1, 3, 6, Ud 12 HTE 3 311
T YRR R AsT: 3.40, 14.71, 19.36 T 27.52 fomm
T 71T | ST oh TR O THEH Ud S0 G AT 91.14
T 79.43 Hfcwrd W yuw SHTE vd anfies feheged o
ST SHHIM: 0.787 T 2.09 TR TaT | Bol <l STel el ot
TR, qg 1 A T BGONHE FHUI: 3.35 AT, 19.78
HTISSh TG 0.4 3 Tfwrd o1 | i &SR agefi W 37d gedih
0TI U HIS A 0.89 TH 0.29 T | & o fohami =t
3T 1T H AT GIR 7] F 109 WS (50 R T 59
LIEOEEIRE

T ATl WSt hT TEA T U9
. ara faeafesw
LIRES) =heTT AT iy o=
3fad STRIfER 9w (form)
e 3.54 3.05 3.71 3.40
3T 1738 1612 19.41 14.71
6 HTE 26.00 2044 2563 19.36
12 118 31.34 34.84 2752
ESEEE
T SR 9846 9555 8054  91.14
S yferera 91.66 88.37 85.90 79.43
(THTTH % TR W)
TererTEgad sTed o (foham)
T SATE 0.735 - ; 0.787
Epr=iciiED 2.000 1.910 2.780 2.090
TR TR AT S T ST TR R
Fe : TSfist/04/01/ Xl
Favs  : d1.% . wfas, T.um. us_ga, AW
PEITHS, FT. ATOSH, TH.UH.F .
ToreurA Ta Ty, TeIE
arafer: YA 2012-AT€ 2017

afequft eyt STTHYT e, HTER T THd HOHT IS TSI,
3, 6 T 12 HIE ol 3T T IRINGR TR HAM: 3.71, 19.41,
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25.63Td 34,84 R UmT T4 0-3, 3-6 Td 6-12 ATE i
3Ty W 371ad 3k R g AT 188.9, 48.95TH 40.41
I @ g e W B 7re 1 s wr 2,74 foRm v
oW hedd § ferehTsged S 3caTe 230 T IR 7T | 1k
GUTTH Ud THTTH o SATER 9 SH L HATT: 80.54 U 85.90
giereTa Tl | aTfieh S Icare 2.78 form (R H 3.11 fepmua
T1eT | 2.60 fRUT) 911 0-3 WIE, 3-6 WE, 6-12 HIE TH
T SHfardd A 94.9, 99.2, 100.0 T 98.5 Hfwrd
T TS | AT U Shlceh ok faIfiyeT 9T H F6e1 U 2
FraMi I e 191 9 (80 TS T 111 W) IR |

WA WA 92

TAGEAT TR E TA AT WS hT 31+ I TUTeh T
forgerwor : o 1975 @ 2015 T THET I A 3@
SIS T[Tk <Rl fergersor fohan e S ok 236 Wiererd o
T | R § SfiEd 373 0.85 faerd (1975-
1986) T gfegult & STgHEM g, AR § 2.49
Tfaera (1987-2015) oT| Yok Hiel shl aTTaett § Siied &
T 3T H F g STl T | e ST 37 TS SR &L
I IR (4.4 9fderd), 3 @€ (4.0 Ufaerd), 6 A8 IR (3.5
gfawd) Tcaferes @dfes o Safh 12 HTE &1 YR Td
TS S 3ScdTa (2.9 Tfrd ) TRaefes ur T |

T4 Icuted @ favervon: sfavft dsfa srgEYH s,
AT oh WA BT HE oh TS @S G N 1987 H 20161
Heg U1 3 1557 ARG HOA1 9 o YUW foshrsgad 3
IS o 3TTehe Tehfd foht TTT | Yo ferehaTegerd 3 3cumaq
%1 e T1Ed 1.88 TR oMl SATwel I 9 AR S R
(0.4 -2.4TFm), 79 (2.4 -4.4 ) W& 3IA (4.4-6.4)F
1Y 3T WTE HAST: 1.4, 2.9 T 5.2 Tohun o afiera fopan
7| g faaer | 1.0, 2.0, 3.0 T 4.0 TR, yem
FaehTSged S 3cuTed HES: 503, 618, 176 Td 20 IR
Torarfra ferammam)
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RS : gfequr UsAl § e 3 Ud HiY 3cdTeH 7
TR g 31 STTHTI AT Ta GHAT
T STheld

EAES : TSftslt/04/02/ Xl

FONH  : TH.WH.S. forenmE, b, nfaes, .
TeIEA, Sft. ATRISH, 3T O%= A, TH.
REIRCICIS et

el DF foraeR 201 5-91 2020

STTTRICA W TS, 3 TG 6 HTE 3 T T FA AR TR
HUTT: 3.05, 16.12 T 20.44 FFRITTET 0-3 T 3-6 AR W
e oT|d YR gfg T 145.00 TH 51.43 UM T TS|
U o SR T GHEH TF S HA: 95.55 T4 88.3
wfcrera off | sereh anfier fesrTsgad 3 3care 1.91 form
(R 2.65TFAETH 1.61 fRUT) @11 0.3, 3-6, 6 12 AR™
Ue 9%k § S{farddt &0 AT 88.9, 100.0, 100.0Td 99.2
gfceTd off| I H gUR 7g Fa 7 WS (1 Hel TF 6 W)
ST |

AL & AT A TARTAT WS

IS ;AT el e faRareti o fore STl
EEEIREEIEETT

A . TEfid/01/01/ X1I

FETh ;S HAN, G HAN, TH.TE, WA,
TSI, TS FAR TH T,
TEA

qafer . 3NA2012-H= 2017

RIS 1 G 35 AR Wil I Sl T T
AT o foTu STierl s <t g sturfares it o1 o
T 34 Fafead T 8 | RO FI e T (KAPs) 3 o I
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HTETCHh 92eh & ST foh 37 o AL o1 T34 ohid & foram
Ffe Hezrad] W hl Ted 81 KAP6L, KAP7 AT KAPS
PCR uftael grqui 3fiow fifem %m (371 3 w) & foau
el T S T ITEm g AT 712, 905 TE 901
bp 3cdTE AT o A1 fora | 7% el ufer, s d

T AT g T, e, 3781, 9gd =sl U Al
Ipte Tl 1-5 T T Avfierg, foram mm| 3 sl e
forivaeti wd gva g wiomi | 7% ud =edr @ R 3 %
Tora ATt v ToTerT Tt ok HouteR o i i
QAT 8 I H e shl UTST o fIT H18H o 9 T T

T ST TE1 Uk Y ahl 3T ATl HIRT 9 o 98 § SAfadaieh
el TIHeh oh ATehel oh T 3w o FH UShfId fohU 71T | o1 <Rl
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gfEser  : fafag oy i @ fsmnst @ qea dattia
TRl T forehTe

IS . duemdt/o1/01/XII

FETH ;AW FUR, TH.IFEYH, WX M TS
EiCASING
<01 B : 32012 - W, 2017

TR g TS TS | USTEH SoF=RT & S THTI &R0 g1 TS
o T o 3L o Wi JEAA: HTICE 211 h FH FH G
T 1 < TohelT T | HY ST AT ST & HTe sfaet 0
TRUTHEEEY e %l "SRk Ud FHue i Tag =uor o7 foraH
fasfie wa fer ores § 4 @ 5 wfaera as g aEht )
ShIHc TR ST EI I8 T 7T Tk fora 30 Teft wrfrar o6
FUS h1 TN 01 H ghg W TS| B 07 H S A H

WA 3d 37 & @ 721 3 s st &0
TorerTa: wrere o o fore fafa o <t @mra | R =g
TAIANUH, TSHT (CBG) U WUl foshfad (IMP) 3 &
Tarfyr= stguTai <k firsror & shveret daR foRe Y| STes ® wem
HIE 3o o STe AT 3ot o LT 2t forerean (i o1 =ma -
40 gfaeTa, Hgeide Wi-17 Jiawrd ) § gar foran mm| w1a
YTeTd S 1€ (CBG ), TSET 3 H dIR T (2.37 Tog)
I U Hisfet td 3=d waAqu (swwdt) fafia a
(50:50) ST T U RAYH HH (2.39 Tog) Hishisht v
JTguRdt fufsa Free i dierR § Agede Wil w1 ITUd
Mk STfeek of| STEuAdt o fismr § wrew o qod |
RTS8 e ot R W WSSl AT ST 13 Wi S1fereh
T EIT BT <l shid WX 15 ferd e st Ts T8 | Wewm
e A Ta gt HA ffsa wefish 3 (65 vfiwa) &
Il o TMaeiie g fer ol o7 adieror g1 § 10-15
crRTd ek GE I T |

FEIT 39 o HUSH % YU H IR 3G TARH TS
TR ThTUT SUTTR: Y& GF1 3 ohi 36eh! FHEd BIET alrs
(47 THUA) TS HHSTR A I &I o SHR0T 378 et hUQ il
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YA oGSl |, S, 3, 6 Td 12 HIE 3 377 T IR 37ea
TR HAT: 2.62, 15.04, 21.05Ta 28.36 form w1 forei s
TG 1 o1 H T FH 3ucTsd AU T ST § a1 gu AT
S, 3, 6 Td 12 IR hl 3T T ITRITG STHd TR H s
6.2, 8.48, 8.67Td 5.33 eI GUR g1 Fct 70 77.78

TfcreTe om|
848 867
6.20 ‘ ‘
A i

Birth 3 Month 6 Month | 12 Month |
o Y 3|
& H TEAT o WGl ¥ IeU~ HHAT o ITRINGR oi | |1eiTUeh Jfg
el 28 T fTfer it fere T forem 3.2 6 14185,
o} Y. 3TR. % 5296 Td Hei T ==k o 8 579 ek T | T
T ATfNes g 7.90 Wiarerd off | TiE § v uie § STt 8: -9
TTRTET0T SIghH STRITTSTA foRT 71T | F&i § 26 THeRaR S TUTar
AT 26 G HT TR TTT AT 44 W6 fehri ot ferafia fer o

Improvement (%)
O = NW Moo N 0O
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W 9EXS SehTs W Icq=1 HAA

wIeeT M § ues e (W uas gens)

RICIEEl : Tore ki o1 wre wE gu ScaTe g

HATIARTH GH

W1.%. 3.9 TR IR W G
CIGR LI R RRICR RIS

. .. T, SR FUR S 9RE
(24.06.2016 T), T St 3TR. Ma=
(14.03.2017deh)

RIS Eereo

Hafy . IYA2012-°A1 2017

=1 (2012-13 T 2016-17 h ST ) TS, 3, 6 T
12 TTE 3l 3Ty T ARITGE S|d wR AT 3.09, 12.27,
19.93 g 31.32 TR @11 0-3, 3-12 H1E & <A
3 R IFG A 101.76 T 68.15 M 1T 2011-12
T 2015-16 % ATH s7= UgT i 1Al H1eT 3hT 90 T, 150
ToeTl 3t g7 3eTeH WE 1 < ST HTHd ST HART: 66.06,
93.13 Td 106.85 Td 192.78 Ta oft| anfifes o st wa
YT & TR T AT 79 &€ A 94,12 T 103.79
TfaRTd 1.13 et SRR o A 9T TS| 0-3, 3-6Td 6-12
HTE 31 T THE TS AT § a1k Jog & FHAM: 9.46,
1.43,0.42 TF 0.33 FA1d W& FA 201 TR(AT (88 T
113 ATeT) fohaml, TR U T TRehR} USif=0a ol siefl T8 |
Tk TG, Usiiohd fohaTHI 3l ISIH U ER 7 2 3chse

36

ot s
foEl st fogress foafa fope oy o, <, @i
(TSR ) Ud WeserT (o) | ferd 4 i foqm shesi st
e srendl gonts TerfUd st o foTT STk A Ua ATeT 3uetsy
EUIY

EitRIEEN ;e H fafsr wor-—drwor <y gitfesrfan
H THI IcEsi 1 STFHM Ta TR
Taferrt =1 foerm W Seaeh /3mset=
RICISEl

TR EE :  1.3.373.9. J2ah / STE= afEisH

HATh : HAR.TE.MZTE T, HIE

gty ;3T 2012-9T 2017

Tarfor= Ui <t afvrat o SFqUT STER Afeeeht TARTH &
T WTEETE AR | WA Ieasi: e, 99 @
TeohalTse Jad Ui shl qfal Ud STl hl U3 o SAER |
Taf3ra o ferem @ uggsti @ Hiem Icasi gear 2| o are i
I AT 36 X HEHI o TR A U A4 TG o 3T
Torsyer ot ek ST o wraT | wfeifent Hem Scasiq sig+H
(33.77) 31 3G (31.2 TT) Ford AVYUT HATER Afceantati i
T § SR +ESE! 3l afdl (25.2 UT) AT IRG+ITAT I
gfal gad ATTR § AdH I@T TAT| G +UTAT AT
IS+ 3h Ul o HTER W1 T8 HHAT § Wid foharm v
ghg & YR R M IcHsiA T T FHAIM: 206.4 T T
207.9 UT UM AT FA H&H ST TASH AT
IG+TISTE! hl ITerl ok Y01 SRR afeeehtati | STferehad
TR
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fa9m AT ¥ TH U 6 SuRTOT Aiga duAT

GI-UTged HIE TRI o 919 AFYUl ATER afeeehtalt
TS - TUeTs W uTe U AT € Wi Seasiq: S: ATt
MY Tt WHETET 30 T HEHT o 1 T H THE €9 9
Torvrer foma e | wvetor Syl ® T g o WY |G
91 Td gehicteed i i (10 Jfowrd) 3t ek faars it
TS| Y%k WE ¥ ure-ute gfaffe BuAl s wes
TR oh TTT STH YT oh T Tehl ohi STt HEfi oTs
TE| 6-8 Tl UHAToRUT o UYETd, Ui SAThTeT GEma
AT T S Fleh HHAT © Scarsid HieH shi | 31 9T
AT T | W Ue oh 99T 10 T ot s1afer &g 3wei Hest
TR U SR T R gud ©3 o ushsieRr stafe
T T | e Hee ISt fRrmor agg | 1féek (P<0.05)
TeATT] YohfeTed ohl Tfili hl qieh fEaTs Tt W9 | e
i o1 “JHT dTel THE H 9T 71| Wi fohetims sTRifes 9r
Jhg F AR TR AT Icaei it oh ST Jokd RO SATER
gfcesht § 0 SaIfeh Fohfereed Jad IVYU1 HATER dfeesht §

STfereh g TR |

Ik A |/ I arelt st fY e fererd R aww
T | HIOT Icasiq: HISANAT HiSHTSIHaE -AHgd
el [GR TR + TEHe H HI9H = 1ehoT gHdT ol g
B | Torerrta 3fegent weh et ST yRE g A Il 2, 34 of e
SHHTRTUT 7T oh1 ST 2 | WY et Sl e HIaT Hel
(32) =l 9K 9wl § 99 ¥4 ¥ fawed fomm mn qon 9w
farfsr= wehm <hl wrul STer arfeeenTd faetrs 15| e SR |
40 gferera fafr= Jepm & 11 = ey e qen 9 6 42
ot 7o W fadmT T v 9 9 3c@fa Hied
AT SF6 A fafer @ foram mam| yedes vk e

9.3.35.9.-6.9.%.35. 4., JA0w=me
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TRl o HEAIA T 39 WSl W FATeRh wiegor foRam |
TaeTE o =R w1 YT Ycdeh 9 H YN SRTI=E1 o LR
Tq UM T o T TR Tohw 10| HieH 3cersiq o 3iehe ard
L 2 foh Toretete gfreent o aryul st afeeent @™ areft
Tl § HieH Icheid a8 Y (25.5 UT) TevETd il
o Tt e Al (34.9 ), Beft 1 @ I wet
SRR ATILRT (40.9 TT) AT T TFreh 7T =8 Jard TrUt
SATER AT (44.6 TT) T

TH TF 6 IUHIT afed 9

i@ uxpfafecHla sarfy @ada- Ay

qEwSiieft sframyy
TR ST : 1.5, 37,9, Jeaeh i
TR
arafy

: THRUE AR TH. 9
: | 2012-AT€ 2017

JUIAEAt YISt § T3 T f@Ued A T Hauget ot
YIFRTUT U w1 ferar0n: et 31 gerehi H & SAT0Tfereh €9 °
TorRIy 2.6 geIahi T TR 3hl Ta Sfia THTIA o AT I Tg=HT
wE =i - fersr feramman |

2 m =1 faEeT e T Sampett w1 gereRRteT ue
T~ =0T T 18 Tohel Ha9H gkl H 9 11 g Toa
279 foramefieTan shl geTid 9 | 571 ST o ot < aner argt off|
fafy= argar w fafy= feiforss e o wfafda foeeg
srffeaa gfg o 7| I STISEE YU STeRd AT
eI Treh HITHTE T T g ol ST TEd & | 99 81 3
sffiera Tt gerss fafifsres srrar o gfg weffa Tdi e 21
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Tarfr= Ot o1 Ao sraugedt @ atea@m B He Tt
TargerwoT: 1= YeRid id © T & SdHMEES U
TTE ST W TSI B0 ©| §Re U9 HIega |
JFTSeH T HOHIFIEH o ST H 3T % 0T 91 h
U H SRR & STHeh Thorea& gra H A g et 2 |

ot grat AleTqq

Abundant Bacteroidetes = Bacteroidetes

phylum Unclassified Ascomycota
(derived from Proteobacteria
Eukaryota) Unclassified
Firmicutes (derived from
Ascomycota eukaryota)

Firmicutes

Abundant genus Prevotella Prevotella
Bacteroides Propionibacterium
Clostridium Bacteroides

Enzyme class

Glycoside 31.1 36.2

hydrolases (%)

Cellulose binding 33.1 28.0

module (%)

Carbohydrate 3.7 3.8

esterases (%)

Auxillary activites 0.2 1.2

Glycosyl 30.4 291

transferases (%)

Polysaccharide 1.5 1.6

lyases (%)

T ATAYW WS § SAaTupeta agerat
qi@iSET ;ISR TS ITdTeRuiE BEdehiIel O Hel §
IV0T TS SH R B ST Wt

TS T |16, 37,9, Fsh

AYh : TG, TH.UH.%. T, Heam 3, .
ForETT Ud Td 3T 9Te
qafe IA2012-AT= 2017

TrsehTer | FeTarg Haiefl gara o gid e gig 2q
TITTUTeR FEAehlITet: TSI, ATglS (S8 75+31g 25) T

38

TS (Y& STURTE) FHAM: 95.8, 76.6, 95.1 T 71.3
gfcreTd THIR <Rl SEi bl FET T | 36k STeTTa 375 518
T T T ol STUET 3T EET H YIS TaTe hl AT
Td SR AT qiH 1 qfd st off | Tk vl e o |
TSI o Y[ &A1 H qUIdaT SR Td haed ohi hie aTeft
TSTT SRl ST | 38 heed | 76.6 Ui O o = i foh
Y whic aTcll haed U over &A 97| gfdfed hea @
TR 1811+226 1 o1 Forer8 s9hl Tltehriar sford gt
B 1 3t iR hoed fae & Wi 1 1.4 et uri Td 424
TIT. T a1 3UTTSE ShLT |

ISHeRTA W VST hl heked, TATAT Ud HIZA @ &
AT TSeT aTa Yerehiehl U THTE : STTaTy el H T 7T
I TS I f@aTs Ud aTdshA HEba |gl |
Shererst TRamefierar st oft| Tt stfadiee e faars ud
SIeTaTy & aTcl TEl § R g i eer sop it
ToramefieTn sret oft | Shefew Ud ATgers faeTTs 18 Sei o aget
o TATSHT W e T-EITTRITSE &7 (TAC) Sigdl off | ersHT |
Fel Alfiefed gama (TOS) uftad R wreleh qTe Te Sferfeh
it we sh sTuer e fees ot avi el H strefieiea
TG GIH (OS) Tedl ATl Wi i My T 9t S
Toramefier shreht (S7arta Tietfaaee) o TR foam 4
et ST § U o dL-T1 F1 % T q6a
TR W T S it oh RBC o Uil |1efeh €9 § 3= IHA
T &Y H &3 97|

IRUN[E TS HT T9TE: qod Faud midawr @
STRTHETI SRURTE h1 HHA1 ohl ScdTE- & I Sfaiara qwra

BT & 51 foh 1fren STTer st-afevn, gfe vd v wrdtara
6 AT H EIH A&

T Y G YHURIS Hel o &Sl § T & 99 IRE kg H
TSI HHHT o 3UE § e 2 Teh TIeaTel HHAT SRS
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Frrtor ferer 7T | TR &1 9T, Uk STaT qe 3T ST} 187 Tl
317 it aTomT o foeg Vershat 3 W1 A il a1 g8 =
T frfa 1 Tt SsIe et (AT ) TEdT 2 | 8 Sl SATeh!
(S8 e TETeR) H UEAT Q9 311 o1 AN Rl T o forg
TR

fEeET e Te YRR fRATeRe 3uTE g
Il IS & SIS B AR
BIGIRE LR BICRITOISE]

TSI T : 1.5, 37, 9. T3S .41, 37,

Ah . TH. . A, FO &t v i
FAR
Aafe YA 2013-A1 2017

ToReTi <R orerchia Wi § T8 Ud Y&W UIWeh acal o &Y
T Heateh: faf et (35-70 s@r% 9eh) art 50 @t
T TS UTeH, SRR Y€, TRICHIE HE1eT S8 G,
G T ST T T T AT TR sh1 T |

TEAT hl W1 Tal TR = | AT S shl SATThaT: 378
g faa ugfd W arelt 18 Teye it g T aeiEt §
I TG hY ATIhal <1 % TS TS|

TEAT o 1TE hi ITeAh I WS | TATSHT T, Falt U
WA deall ot TX: UL o &€ i FhId Al Al I o
ST WS W 1o T, To5H, A1, ST Ta HITH ] oh1 T
I TR

TEAT | T=(HIT HE TTeit AT W A TR a9 Tiel digat

TrHteR TR 9 Tha 9
BUN (mg%) 16.16 21.36
Total Protein (%) 6.39 6.30
Albumin (g%) 2.40 2.65
Glucose (mg%) 3.99 3.65
Cu (ppm) 1.00 1.50
Zn (ppm) 1.20 1.33
Mn (ppm) 0.44 0.65
Mg (ppm) 5.59 5.05
Ca (mg%) 10.98 11.22
P (mg%) 5.20 4.95

Ieshia fad TRl & & W9 W@EA Ud Wedsh
ITafehaT R UIN{UTeh SEAeiT Sht UHTE: T6hiY HE aTed]
ot et it 21 sTeRfEt B fF TEl § fave fora

9.3.35.9.-6.9.%.35. 4., JA0w=me
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ot wg i e yere wgfd w amer ™ (250 .
iferar firsror - 12: e WM T 10 5 7o =) | foeta w
o1 SR ol ACITEd qieh faeTs & &9 1 10 T Fidfed it
Y & g @it fosror afia yerem vefa & e faemn
TIT| it THE Sl RISl 10 T Tk TS ok SU 3o
TIEH (18% ) gk fcrst farsrom 2,50 7 wiferfeq i sx & faaman
| el S e adl % g |yt weEl § 1
T1efeh STl <@ | Gt A aEl H Hews (51.7) <@t
TR fohieg W1 U SIS ol 3k fEaTs aTel gl © hEsl: 25
Td 50: ht 3T A Td T § ohiE S el SET |

AT HEH o GACATEA § YR g FAUCATE qehe1eh:
G T 378 ToH Ugfd o 3T=71d Wi bl 8 — 10 S doh =S oh
1Y 200 T Tt fosror gt g gfafes & Fata yerem
gt | Gt 21 9ei § AfIRiae-uH TS @ A o
12-15 T&i ek Taert He Yot fohar e | sifom feg asfi i g
TS o SITeX fHhTaAT TR AT 398 200 1U PMSG o1 STeRT=
Toan 71| g Y IEeH Bg THgEd Hel ol i 1 31 9 (gere
TSI ) T TR T

HeHT 31 i o1 3t 31 W ST % U I g9 AT
1 TATSHT IgG, JFE T T8 $H [T o Hg Ifg FRF-1 T
T Tefeh YT ST AT | 38 WA T {h vl o ot € ww. u
TATSHT IGF-1 T Ud WATSHT IGF-1 T 3k IR YR I
T el 9T | Teel 9 H SThI 2.5 Tl bl TS
TR ST | 64 ST = 307 0E T 39 Geft 4 Tt ST=shi
g gesid fera|

Srersha weaTe! faRiet seRfet i @i va
T 8 AR i Tasror 6t gees ferems &
TR S T (3fEd +SE)

i P e ey
@i SICiE]
FATEE (M%)  6.43+0.18 6.29+0.18 6.86+0.18
TAS A (M%) 29.37+3.3 31.84%3.3 34.05+3.3
e (%) 6.66+0.43 6.17+0.43 6.33£0.43
Ffegam (%)  3.57+0.38 3.27+0.38 3.51+0.38
wReRE (%) 0.77£0.90 0.94x0.90 1.04£0.90
e (dfdim) 1.27+0.70 2.14+0.70 1.70%0.70
&t (didien) 3.2640.29 2.60+0.29 2.60+0.29
wfvst (didim) 1.77+0.21 1.82+0.21 1.60+0.21
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A WS € eH |9 (TSI 2 TS 3) T SNP
ToveiwoT : T T 16 K Da HTSSIRIEH o U9 &THM & il
T oI USTEUIETEeH § HYeifa Ud |iod giaT & | ax[ati §
AL AT &9 € sTawdes i 3eared @ gecdted
forstweht @ 9T oaT | WA S H i T B @ 3
fafor= oot & weferd gid €1 SdAT S1eee § gaiseE e
AT Y37 T et WSt § A ST o Ui 2 Te 3
i Teor foram 7o | S TaRT 2 Td T 3 HiEieTi

IS o TEfed ATHR hl WIS Sl SAFEBRITE T

gHfTea foram | TR fFarerse sgEiudl i Ut
Td QIS 31T § 59 e 1g ~J[FdIeiEe 3TshH
Toroereor fomam o | et 26 STIFT (e ThIT UE IS TR
T 13) ol Ufadaag T mam| aAfees sfia o fageryor 4 3=
STHIAT 377 STIRA 8 11 (TR 2§ 3 Td ToTH 3 | 8) TR
uTTeft (3TEeE ) 3uftad= arn T |

Purified PCR product (ovine Leptin exon 2). Lane 1 to 7:
PCR product; Lane 8: 100 bp DNA ladder, lane 9:
non-template PCR control

I8 Ui 24 (IT), 35 (L/P), 63 (L/R/H), 98 (N/D), 108 (I/S),
129 (K/R), 136 (K/N), 143 (N/D), 166 (K/E), 174 (P/A) Ed§
181 (V/L) TR T 3UTed 9 | ffFAerse 3Tgshd favarsor
TS AT ST (TeRsTH 2 T Ush U Ual 3 H T ) ke
BN | 3T T P Toeda Scafiad- ofargd oidia < o forg
IS & T IR 1A a1 & BT Toh 3 ScA a1 oh HICTY Wi
T —ST ST STTET o AT Tl 1 fud e foham T |

IS : SAERNY Gl W AfEd R
e HIHH

TEITA S :  W1.3%.373.9. "edeh qrErsH

ATh . 21.fo=, @b =R e e T @

Ity : STIT2012-WTH 2017

TSR H 2016~ 17 o S Sietary For o e @ fewrea
HreIEH o HeTei o ToT gt Sraifer wea S /s § S
AT ek 3ifehd ol TZ | S TR RIS E USITd &

40

ToTT STefgrsehiar & o ST © WT=! a1 Ysehid & o fader &
HE Al ek 3Tohd I TS |

Ul o ¥ W UNSfdd Hhi¥ TG¢= H1EhA (MWMP)
TS T edichd: TRIM & ®M Ud fhaml & &g §
MWMP (T H Teh ST 37d:ShTHATRTe GalT ) 3hl AT 3hich SEHI
TteguT foRa TTRIT | 373U URSTor /g Wi & 13260 Wi o
T ST oA eh foRdT AT | TSR o HTH T4 T&s o 319
o fEaTs Teer o uTeft 718 Wi o ag H TS Shivi it
STerT H HIfHe 37l g 2| H&rs % el § ¥
T ht ATRreh geTerar @ STeysRiT &= 6 8.8 Wfdwa
(1) ¥ 64.3 Ufwra (M) ds CWMP T T 7.6 Sfaerd
(3TT) & 60.6 Fa=Ta (SIT) T CWMP H T Y[whid &3 |
22.11 fawra () ¥ 55.6 Tfawrd (Faw=R) 5 MWMP

H AT IS |

e g Ud Tl STFHET LI, HATTHTH BT o el H
TTfees Tt & 53.3 Ufaerd (faawr) & 97.5 e
(SF) % MWMP o d&d &1 7% &g aier, s §
AT JTferaT 3 MWMP 3 d&d 11.6 faeTd (9T€) 8 77.6
gfereTd (37T ) o Hed W SIS STt okt anffes dshwor
T2 0. 32 ferera (STefypssh &) @ 1.76 Sfaera (i &)
Toh TET | TR TS ST Ut TEE o1 a1k HehHUT S5 &3 |
0.39 TcrTd & 378 IR BTH H 16.96 FcTd IR |

& % {1 H CEh RS i ik THTiraT 278 ki & |
10.66 Jfaera @ v I8 5.13 fawra (fewrs @ walt) @
25.30 JfereTd (S & STTE) o 91 T HrgHt fimam gemg
TS | SIAATAT STESHTeaRT shl ATMNeh THTET 713 0.09 JfawTd
@A gg 0.05 Sfawd (A= -13) ¥ 0.19 Sfavra (feomrsr-
HER1) o Hed uTE 5| faeeEm Stesht it anfier guferar
0.16 Hfera faareR-Tawr § I ¥ SH-3Rd § 0.49
wfcrTd ek W 8ok fIaiia R & & &gl § |13 0.10
crTd T § TWHREEHE o fofT gHTeHeRdT UT8 T3 | 1S
I TR o S €1 e 3 |1 = frerm Hghmor ot anfies geferar
AT &1 Rl T W STEIRIShIT &5 H STUathd i E |
aTTgn T Ao At afier gwTfardr 18.27 Sfaera (STHRr=hi
&) T 30.6 T (71 Sl e ) Tl |

31 Y[R & o aSl § HIeaR Wil o 7S} hl 9t
mifeer 3fEd @1efe ®9 A (P<0.001) 10.4 ATE & 545.8
/U (SF) MWMP H T 8.8 (3T3e) & 428.6 312/
(ST) CWMP © T | TwhE &5 H 3T | Tk aR ga1 e
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AT S (MWMP) 44.2 (HTRT) | 390.7 31 /701 (farawer)
LEXGT

AT & H TS ST ok HehHUT shT fford T o
el sl 31U B o {ael 0 ardeh ®Y ¥ ATk W adn 78
22.7 (BEY) T 4124.7 372/ (JATR) T 1S 715 | IR
& % T & qiEr, sfeht B TS vt shi AT
diaar 11.1 (BE) | 455.9 37 /U1 (7)) T &

319 YRR WM | 1000 37 /T1H {25k a1 are a3 1
ST 50 FITa § STk 18T | STCToh H&is o (S| H A1 18
wfcreTd 9g7aTi § & 1000 37 /71 ek 3 dierar S #ie o
T TS| ey & % fauda A1 e wE e A
uftfedrfaa # stfererag e 10 wfaera 9ggeT g1 1000

37 /T e sh g esnis 8|

7 e — Semi-arid_CWMP
—~ 600 |
2 | —— Semi-arid_MWMP
S 5007 — Arid_MWMP
{0 400
< 300 |
o 200 |

100 |

0 1 | I I I I I I I I | I I
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

4500 -
__4000 | Farm —— Semi-arid_MWMP
23500 - —— Arid_MWMP
%3000 ]
w 2500 |
'-'c- 2000 |
g 1500 |
s 1000 |

500 |

0 1 | | | | | |

1 1 1 1
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
T | Ul oh YaSt ¥ uRAfdd il Tae= w1 &
AT TR HehWUT <hl digat

ariefes Ufcagst

2016-17

T&. Srerda i wTthes St aeft AT § (et % STerET)
95 fcera & 21fersh &t SeIfer BT & @Sl § I8 54.0 Tfawa
(ur<) & 98. 3 W (3TeReeR) o Hed T | QT YehI o &S
T ZTEh TS eTd ST BT STUTT 5.0 ITaeTd § h LT |

STYTsh I BT H STUefTehd STfereh TiTTo < T1er a1 v ua
STH TRIEITCRIT 5 <R 31 HehHUT halel HTE o W H &1 38T
T | =R R ST H AT oht SucteudT SR &5 | shad
TS -3TT & M 1 ol H AR & § e
AT (JTS § STaER) THIE TR

W TFUF wEHA Rl Iedred ST HEAT SEK
94.63 (MWMP) T 103.63 Sfderd (CWMP) | T&t| a1fie
BT S 55.49 (MWMP) | 65.22 Jfaerd (MWMP) | &
e Fegat 10.22 (MWMP) & 11.11 Ffrd (CWMP) T |
Y 2016-17 % SR T&F TR R AT 100 HSi & & a1
ITE. 97870 (CWMP)HE. 127730 (MWMP)TET|

ATEUUT TS AU hTEshH (FROGIN) hT TieTur:
He1d WS TF A ITJHIH TEIM, (IR § Thuor i
ST JATS - STTEd o G TR TATIAM QRIS T8 qe
SIATS W18 H STeeha™ digral 0TS 715 | 7% &1 afE, siiehm
H HoRHUT <l oI =T €L Rl YaTgHTH &l T T a e
AT T T ST e AHATTHI TS TS |

H&i hl e | IR digra o1 qaiga 31 R Teed
T &1 SR S o frawsr uTg H ST et SwaH T W ST 2|
BTCTT{h ATEATeIoh HHATIER shalel A ol chi halet ek S el
I UTE TS | R T H B YeEH o THH Y& o el o
QATTHT & ATEA oIk TR T HghHUT 3h1 cfigral H foreft SRR et
ST T SR A T

e el ¥ FRUIEmEiem W 1eaaq: $d 234
abomasi ¥ § 76.1 Sfawa f&. ied ¥ Tshfg amg MU
abomasa 3T STTeeRaH TEAT (37.2 IfwTd ) et I3k 2.

foeer gadq W fewiRy #erdd Y@ Wi aeaverd
THHIEE N UF R TEerd ST Tt | S1efyysh &=
o W& H 2. Frered ohl ATfireh 3ufedrfa § Seear 7S § Fawe
o LY TE | ZISohIZ TS TSI ohT ST Y& o ael o
ITE T T o G U BT o 9] § Taee 8 U SN
ST ST T TAT| SHIBTIRSIHA ST 31 STHTT &
et H ST 8 31T oh e AT BT oh 1Sl 8§ SR 8 et
o Hed el gl IT T YR &7 o Y& o @ei §

9.3.35.9.-6.9.%.35. 4., JA0w=me

e ied qCavETd 32.9 IfeTd Sl 9ok a L, T8, seelcq
AT 6.0 fereTd haret L, o fore urg 8 | nfdren fersror frarsw &
Hal qoh ohalel II%4h Y Tt abomasi | dfid st geTian 2|
TSIHSH ISISHT 1 I hid T JawR 8 AT o R
BRI 2. sheelen ot aredes e # fommm ure |
el H 9a% &, Frelem il uTfees 3Ted o 1S 9 faarr
Toh <l ST 3 SR 300 Tt Telisrm & 7fereh Tt | vaios
ToroT | L, 1§ aRl § STageR doh hH qeT Far |
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St T Sed g5 T | TSI § 99w TF L, o 31g9d o
Tereereor gutin 8 fo6 foumer-Siart o SR L, & 1gam 6t
AfyRAT (50% ) T HTHAT oh JTHT A I &It 2| 37
e favetyor W gaifes L, (5.15 gfaed) gre o
T % | (3.89 FfcTd) G =Faw (0.90 wfaerd)
39 YT T H UTU 7T | THTHSH H SR TF L, 3hl STATd T

ISUEIEIPERCIEERIRIRIEHT
120 -
100 -
80 -
- Adult
S 60 L
o
& a0
20
0

Apr May Jun Jul Aug Sep Oct NovDec Jan Feb Mar

TTH | Sk q1 Uel4 W ATfeh SIgura
ATAT SATAT Frerehich WS U RIS TETA Tl AT LTS
il & Frama o ureuiie da: Afgw |7 i
AT AT AT Gerehieh ATehdTgaish (P<0.001) 16.24 (SFa)
T 32.96 (S[) T T&T| HIfGeh AT SATHAT Ferehich STl &
ToR TH TR Wi o (T o foTu THTageRd qe ST feresh a1 o
THT HE: TIEE T T AT A H FFS q Bl
TR W1 § 37S o1 3Tad AT ®UH 143.5 (HLE) &
2708.3 3T/ (S[ATS) ek | TATSHT ShItde a1 e
ATfas Tal drde ®9 ¥ 10.82 (TFR) ¥ 36.74
mmol/L(TTE ) T T&T| Pearson B8 —-Teel T ATEaR BT o
FEH o1 AT AT AT TS Fefehieh W H1eieh &9 § ATcH
(P=-2.262) HEE YTAT 7T W h1eidel &l a ard

40 3000

T [ THI Cortisol (mmol/L) —FEC (epg) |
35 L 2500
30
STHNTT

20 | T 1500

15 7 L 1000
10 -
5 | - 500
0 L0
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
TR AT STt Yerhieh, wretare o Tt 9
UE! Y T § Ty

42

TS T HIehish o Hed FRITCHS Ting STETYH (P=-0.061) TE
G YT TAT| W8 SR T | TSt ht Jedn aen shidtaa
TR | 7 T T eFTeHe (°=0.026) HEIe 91T 77| aTdh
TS Gerehieh o HT{esh TRHTOT qe L, 3 ST § SRoTTeHeh
Y (¥ = -0652, P<0.001) TTIT TT| 37d: 3TeTI o ISt

a1t & T st St # ggdiemnfiE 29 % fow o

Tl e (FIETET ) FTAEH TS BlaT g |
RECISC : uy] Taferen eru dadq w ST
FHT
TR EEAT ;913,377 9. "eash a1
S EELED : St st gETET
safy ;A 2012-9T€ 2017

YIEeHTEH U T4 Y & WHAT 9 AGmosni &1
QorFh 0T U UgelT: H e Ud Sa WA e Safuli oh STem
T I ok AT H 8 SIS TshIhd ST, Y M1 U
TERIehIohd STl ok et 9 JeIeh T fohw TU der o w1ali & o
T ISF IS, YIS AT, LHIEHThRT
TSI Td HTSghIRE ST o 12 e 3ifad gisdantor 2
EATEE, i v WSl M| WS T TR o @ & FHA 36
3.HIATS o JUh UTH L € g W T A0TIH
eI TEE Sl T3 AT FHECH W YU Ry MUl g9 |
TSl TeRiiel TE quital § foh T ey e At
Sframopst, Tt o, grEnafim, Ferediea, Befieie
o gUSIfaeld & fau gfatiaes, sAegEdidad,
AR Td WRMERA & fd Heam Teeiicral @
AomEfiee, STveeeH, TRTAeE, Searsiae,
SIS, e, e au S St %
BN R NGRS

VTC T [ehT0T U UTRIEUTAT: il 15 Sar] goeh §ae,
S T, rRNA TR Ud sae g fafd st it
qiErEuTT &g SWT foRT T dfgreviar &g 18 SETps
YRRl | AfH ST ®M NCVTCC f8m ahi St 7T 991 ©:
ST o accession HEATITH I TS |

9.36.35.9.-6.9.5.35. 4., SA0wmme



RICISE ;T 9ISl H FaSd Jg@ | Afed
AT Aeaeh hRishH

RIS T : 91,3739, Jeaeh I T

FITh . HLf. Tovfer, StSt. gEEe e
FHATTS

Aty ;. MERR2014-AT9 2017

Tt 8 o geg (NM) o forg siferm swres fargeror:
1991-92 H 2015~ 16 T TS H ARG BT H el
24098 HH 43T g TAT FaISITd STTEATH 853 (3.54% ) HHI
1 qcg 3| HHAl % -0 WR T IS gogal d
SAHHTIITI T Tl el TTIT T e Hegax 1.26 Hferwrd ( 3.50
TR 79 9R) | 16.20 ¥faerd (<2.00 TR S0 9R) T
Tl | fowg 31guTd (OR) 3.11 ([ YR < 200 TR V/s 2.01-
2.50 foRUT) © 15.12 (F9R < 2.00 fRm vis 3.50 feram)
T T&T | T T o FoTTT ot S0 TarsiTa g T STeTeleh ITa
TET TR forem S7gamd (1.12) AT H STifTeh ®9 F 1fersh
SIfEH Siar 1 &1 | 6 9 ol 3T aTeft Wi 31 g H A
ST I AT (2 T 3l 3T o ) Icd HHHI H FasITd Jgal
Torem aTgaT form STgaTa aIaT 2 1 31 6 N ohl ST aTe] Het
1 T | A 3T hi WSl (2 T I Y Th) ok HAATI H
FASITd G 1 STEH 1.3 & 2.0 TN SATET &Il 8| T4a &
G HIET o1 o5 |1efeh 9 8 (P<0.001) 3Tfershad (23.3%)
T 3 HHAT § g1 & S 20 foRm & ohm R areft 9t | qen
I (2.23%) 30.19 35.0 foram. TTRITGR wR aTeft 9ei &
Icq~1 AT H T | forem S7gaTd 3.21 12 (W& 9R- < 20.00
R v/s 20.1-25.0 ) ® 13.35 12 (WT&TYR- < 20.00
R v/s 30.1-35.0 foRaT) o @11 TaSTTd Jegax nefah &9
(P<0.001) & HHHT YIL:HTET R 0. 100 AT (2.05% ) TE <t
qATH (4.59%) <0.100 AT T | 7o &

HIGT o JEG I AT H FaSd Jog W defEw TwE
(P<0.001) 3 ETY JTeeRad g 5.06 TTeTd JorH J&a aTett
HIGTH 39 WA H §5 | T8 T o6 foTq, forsm S1goma qwitan
2 1% 3= wora T aref) e <l ot 8 W e S dreft
TS W I THATH 1.5-2 T[0T 335k geg o fore Siifem gieft
B AT gog &, STH quAEi g |ideh ®9 (P<0.05)
TeTTferd et & qem 2.27 Sfawid (2001-06) & 5.50 Wfawrd
(1991-96) T L& | TaITd H Yo W IEa HgH T @refah
T (P<0.05) BIdT 2 AT I 3.26 Tferwrd (TR —Tawek) &

2016-17

20 S ER B Upto 2.0
16 - H2.01-2.50
9 02.51-3.00
=12 | 53.01-3.50
= 3>3.50
1 9
8 .
2
g4
2 0-

12 - AT 6l W B Upto 2 yr
10 - B 24 yr
*% 04-6 yr

B >6 yr
*

Mortality rate (%)
»

35 - m<20.0 kg  m20.1-25.0 kg
m25.1-30.0 kg m 30.1-35.0 kg
m>35.1 kg

HTAT o1 IR
a5

*%*

Mortality rate (%)
N
o

Mortality rate (%)

10 E1 E2 E3 EH4 E>5

wwe  lxx T shl TET ST
67 xx

Mortality rate (%)
i N

Overal M CS GC MR MG

LT o HTH (TSl | WS H TAATd Jeg ht 9T hidt
A Tk

1.2.57.9.-%.9.%.5. 3., slacerox I 43
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7.41 9fawTd (TA-[ATS) Toh Tal | ST | FaIwa ok QA

AT § Heg o |1 TSI 9 1 997 ITEH 60.6% &

3T ST HTHA] Shl G H A § TS H Icd=1 HHHAT H eI
g 1 Sirfem stfereh (fowm srgurd= 2.37) a2l

THYT HROT fIAT geg =X 0.30: (3T WA) F 0.89%
(EIS; Exposure-Inanition Syndrome gﬁfﬁ?ﬂ, FUGRERIERI
qAT @) Tk | Tad o ok TE T q9Iid © foh
S R 1 9t Y@ FR0 8 g | W A aeE
(P<0.01)) BraT & | Tft wonferi < fore smor o gog sw wa
ST ST o A SAgRHTUTC Helel BT & | STVH 9 3.5 TR &
ST aTet BT <l FT | S TR 2.0 TR & e v arat
oA § oy &9 9 2114k 97 EIS (6.80% vis 0.12%)
AT (3.43% vis 0.24% ), =EHIFAT (2.10% vis
0.32% ) e AN (1.46% v/s 0.02:) TR TS|

AT ok T g ST formiy gey &t o sranefs fafy= 3 oy
T o ST Al WS oh HEAT oh TFh FoIaL o |19 T | AATeeh
39 1 WSl s AT H YHE % WHI WIRT HI A HAdA
YCAHTHIT UE EIS HeiHd g W e aredeh (P<0.01) TR TR

SE o R 20 TR W A AT WSl o HA1 H 3o Jegat
o T7el & Heft T SRR | YogEl T8 % 9 6IET 6l aSi
refeh (P<0.01) €9 § THTIId U1 77| W o dTelt Wei o
Tl H IR 1.84% (FHIF=T) € 10.43% (EIS) T 83
T T 0.100 I HHAT HLHTET ¥R 3 g1 § <0.100
LU T AET § T 9 >0.E1S ¥ B aTel g
T1efeh ETH 0.001 T <A TAT 3TTereh Tt | AT ST 9181
FSH 0.100 ! &A1 H <0.100 AT a1t Hoi | fmifn
T ST g S AT &1 T A & | T TR 5o
et g | Icq= A1 H 3711k T o Tl HIGT 3h! e T
1 it Ao 3 EIS foeiy geg ot W |refs g9
BT | SR Y (TwRTater) s ast we foiy s & g areft
g T R Ao (P<0.001) THIS AT 71| 37 HIGH] hi
T H 3T U AT o S Icd=~ HEHT § STUEATRA 371
g o T ST o HIHH ol shale] U HTHIATS EIS HaTHa ey
T TR TS AT TR

T 2016-17 % oI ITEATIR THATTER AT Heg T
fersror: 319« 2016 @ AL 2017 T Y TafY % NH FA
1019 Sfrd 9a1 §UHHA ST o1 STUR o | 39 Ay &
S THY TR TaTTd Gegat 4.22 % T& | 75 o ST AT
2.27% AU ¥ 16.67% T WA /H==urgl # &l 34
FeH U qd T aTell geg | SAferehad (39.4%) 0-7 A &

TASIA SATEAT o GRH, 65% Teg 0-7 & & ToAT (T
TTHT(Geh TaeelT) T g3 ToH HIHITGehRT STaeel o 313X Jegal
TS U oh 37T oh T ST Tl el T 1T | 75 oh SR Fe
AT g | TaTd Gog 1 AT 44.4% AfGem= § &
88.9% SfIehTel H TaT| Tohel HEAT UG ot aTe! T&ai shl
JoHT | SgISH &l | ST oG TE | I 9y
RLERE]

AT TSI T oh ST Hohdl €9 9 Y99 95 Gaiea
SoTfeEi 1 A (44.19%) qoavdTq SER aF i
i (20.93% ) AT /e (16.28% ) a9
T & (14.00% ) 31 IS 1| A= 8 97 0.7
& <l 3117 o T Tl 7T | AT U S T oA AT
TG SHAST: 2 -3 AT 8 —28 T ol 35 aTet ot H g |
AT T TR o HEA T 3Rt I A T TH I 3hY Tehed oA
Tt ST T S T I gt S A e |

TV Gorehieh (Tarer @ wiakt) ud qastma auat 6t
Fegat H Hael: kTR H gd N1 shl gorT H fddr 2016
T BRI 2017 T <k g ¥fiq gaehieh == = wfia
et (WCl >400.1 keal/m?/h) st G 8§ o esian 21 o
1991-2016 °h SR TH@ ST Hiew (feamst-wadt) 4=
it feadi o 3190Td (60.123% ) I AT H ¥ 2016-17 H
ITUTA (42.22% ) TT| feh ATgeiia gerehieh o SITHR I
T T forwetor guriar 2 for Tastd gy & 5.88% (WCI >300
kcal/m?/h) & 47.06% (WCI 350.1-400.0 kcal/m?/h) e T
ST & 21 A9 1991-2016 3 SR &fh FasiTd Jegal
(0.42) et gaas anelr &T A HA (0.05) TETE AT
Teeh U H R 8 =X 1 feadi § FasTd gegat hi st
RIERE]

AT HHAT TR T TR fUeT™ T THTE: Forsid
HEAT (90) I IUEATNG g FdeTTe hl T e (@
HEATITY ICAR-CSWRI, JfIeMR) wa Fab@ R @@
faas e ® war m| wWeger % 26 i § ofed o
6772.45 Tl /weha HOAT ©F 7734.68 THelt /S[Eat wwAT
g9 SfcreTIe T80T fohalT 1T | Wohed HHHAT U Sl HAA1 g1
HIHa g faeee T -1 260.48 Q9T 297.49
Torett /Tt <&t e g wiceerTaeh TITeiaT ot femsror 311 e
FHYI-TIY AT A Jfg TR

44 I, 51555779~ 36. 9. %519, 2., Faeeore



TSI WAL | g1 reerraeh fues

500
450 -
400 -
350 -

(ml)

300
250 -
200 -
150 -
100 -

50 -

——Singleton —=—Twin

Mean MR intake

5 6* 7 8 9 10 11 12 1314*15 16 17 18*19* 20 212223*24*25*26* 27 28*29 30
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AT BT R 3R e TUTueh st=iTEe
Hut skt gfeg Femon fafer ogEi & srandes st wiar 2| 51
¥ 30 o hit 31y o wifier YR H i 3fe 3fg (ADG)
afershad (153.83 7T) Uehed Tt ool 1 deqw=ng 147.27
TS Ik H AT 146.42 T Tehel Ik HHAT H & 3T I8
T R ok 3fred ek g 9o 15 faa <t o1y 7k farfra
T § ATk T | BTaATleR 15 o o o ae qies faes arat
EEEIR KRR A

S o 30 T o e wwg 1 g, Sw=ia TgE |
(HeI R R TRl o STER) Teh 9 | < 13 Fiaerd
STET a5 9T R | i R wd Sueid AeAi W gy
I T AR 3E qwafes o R o7 &l § STt
SOP e g1¢1 31 ek faes Frifd &9 & 7 o1

ariefes Ufcagst

2016-17

19 AT (3.48) Al TASTAT ST o SR e B3| 3T=THA
HUT ok BT o T o 3. 3h1eTTs (26/30) T TEIhIwd
TSI (1/30) 31 geeshieRtoT fore T Sterfeh et oot o
T ¥ 3. (28/48), TERIIRT SITd (2/28) T
TAha SIS STt (6/28) & Y9k e fehu | 3u=rita
T o TR o &, UH.TEH (4/30), LHEATRHY
TSI (22/30), PIGAT IS (1/30) T THHSSFR
TSI (3/28) © goreh WTH fohw 7| gver wifcreeran <l 26 T
Qe % uverd, 78 i 1 o6 Uk re s 31y % Aui @
ST ITH W/ 97 o ST R Hehed YTTH {515 T & 2o
23.34 A A HI AAAERTBA R

T FTEYME: MY, FahE T W FFS § i
Sredrdiga fmfrn (13), e et st e (16),
STty fhfsma smet e (11), waregsd s
Fifan (14) wa g gk sestee (7) st arg mE)
HHE] % Hahi Td geT W o SATY] e T FSHHH
RIS, Tetehefisiag fhehford, TERiaae TSI,
FITSHA A, THHSeFeT, feshd, HRIpian
IS, 35118, UH. TR Ud AT Hi0ETE ge fohe
T AT T TET0T STel TETI -k TR0 165 rRNA T3
HYR T Ie=H e ATEd 2 91 1Y) e
AT BHeT ok Hashl (41) FEHAR & 7eqgT T .
TeerEiel (KMT-1 Sf9) aem wq. gmiferdient (PHSSA-1 Td
RPT-2 ) 3 Ueh o 6 HHAT | ShAST: Tg=H shi T8 | FiefieTr
TN §U YOI TF 17 8 /AT o T o6 Hdehi 8
TSI DNA T FRICH, FiHTSiea Ua SraietTsiaT o ehu
g uiierr fere T ae A T dehrar T ug e |

it 9 g<iEHRT 9 usifad 39l 8 Uaehe SiE
3., 3. BUHMT a9 e yefa gues i 1 3
gerehi o ToTT Tetameneeh Temefictar wiefor I shadt shigp i
e € aeft Ttamentesh & fd Gaeeiict 3E 7T | T gerhi
T ¥ Afehan gUhl g SHIHN /wetmdieE (14)
Jeuvard gifafasaa &t (13), sttt (9),
e/ b remEfE (8), ufwhem s
(7), T/ doeataadiT (5), wietady)/
TTATFH ) TRGATRIE I / ST/ SheTaTS e
(4), FAREZEEFRA (3), THishHT / HeTeerd /| $Hum

1.2.57.9.-%.9.%.5. 3., slacerox I 45
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(2) a1 FARTS AT /SrFEraTETT /ST /
SerTEE (1) % i as |

e 142 TR & TS S0 STl o foe 3@ mu) 7e
T W i Tl feeeerediftfem gfeewmrsti & g
FhTIcHeh ITU 77T | SATSHIET, TS IS, TSl Sad
UHTATEd T SIS STl R WA= H SR X ShusT:
78.87, 14.08, 17.79 QAT 0.70 TS 75 | ATSH T HhaoT Hi
et ok forere ot ferenam S1gm fete (75. 89 widerd) A
NERIEARRIRIRIDI

T q 3Tfom MarfarEe I iER AT Y€ i hieiied IgG
1 T WA 19 G, IhE A T S ot 1 g e T
TG SARTA WE ol o H AU S | 37feeh 7 |
FIAEH IgG T % T1Y S TEA T SIATH |gG T H 3=
U e IR w1 STee arett 9Ei o STgER ST A R
TN TR T TR AT 3TaT 1 BHT o SR R W
1 (P>0.50) T G <fohe I8 TG Hel H STETH |

TIIT & T ARG |19 Taee1 31 5 o <l 3171 o 7ol §
TATSHT IgG Jfg THH a1 g 99 gfg FReh-1 T
Irreleh TTE TET| I I T foh mifies A g9, Heei o
TATSHT IGF-1 TT IGF -1 T T o ST=H 9 oh T TcHeh

I BIATR |

2000 GC IM_-
150 - -
— T
E100 =
()]
€ 50 -
0
GC IM <3 >3 <3 >3
Breed BCS

Colostrum IgG (Just after lambing)

40 - _ GCT M _ -
30 -
£ 20
(o)
€10
0
GC IM <3 >3 <3 >3
Breed BCS

Plasma IgG in lambs (5 day old)

TE 1d AT H g6 T W AT Y T Ud TR S9T T Teh St 9T

RICIEE] ;TSR o AR & 0 iy e
AYET TSR Geeq va forami &
TR HTeRfTeRt0T 2 HeTTaT

TS HEAT : 91.%.373.9.

FAISH ;. SI.UA. SFEl, U9 AR, TE.3TR.
TSN, I ThTET, el S U 37} e
EIER]

Y : W 2014~ AIA2016

I YRS AIAqU Jedid o 9) Tiai (Sear, SR,
T, A T YRR il TS q9T PRA TR o WL O
AT Uk it 6 7T | = et (32 aRam ), a1 afdner (50
TRER), 91.%.379.9. - T sfisiiT TEme STge™ s,
TSl T e SHIYR § Toh THAUISR 9707 (41 97HEW),
Frafira wameea S@Te (10 UfERT ) Ud o swrdiee senrsa sl
T (9 uftamt ) efe wiafafert smafsa s | forami =t
=S e Ueh TR bt 37k LTS % et G B Suetstl
${UTT|

Torem waTe v At fomon

46 I, 5155577 7. 36. 9. .51, 2., S
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.43, /E1.ua. 3. /4. 5o S . aiEieETe

TiESHT ;U Ud TRl H 3T Ug 31 diehi o
yferan fafsram =1 a1 & fou
SATATRTSR A& T oh foT et
RIGIERIN

BRI R C I =1

ATh : St.STR. M Te 98 YehrsT

qafy . fgar2013- 32016

TR FeRTeRTuT Ufaihat: TSITTd, T&, o, Sehtehtor
T I, TR I STIHTIT, TR, ek o oF JeTie |
ST | I8 fafe= w1 8 | R senft o warter feten,
THE qT SRR W 311y fafi=ar & @nefsh (P<0.50) Ed
T gu | FrehmeRter o 0 faag T s1gwTdTes 28 faa@ e
T, STFHTITh ohi FOTTcHeh €9 H T Shidl 9T T
AR &% 0 fogg W ATgafieRar &1 eAfdhe (h*+SE)
0.00£0.12 T&T TR T HIqged TS JTATE0T 1 A1
ANTEM (c2=0.38+0.12) AT 2 | FIhThuT o 2 8 T ugerq
Ud h?Ud ¢* FHIM: 0.3440.16 T 0.25:0.15 Tl Ui &
(WY UE AfeRIeE) T, THE, HEH T FReR W
g fafsmrar s @nefeh (P<0.05) &t g 50| SohTehtoT o6 28
oo uvaTq. Srgafyreskar &1 Afskad 0.02+0.12 T
0.54+0.28 WA AfIehlelH W H HHAM: ATAGU TH
AferhTel IS H |

JAfehTel= 9 WIAgd Sl §  DRB1 locus H TR
fafy=Tar e 236 WY TE 164 HAfqeleE 9841 § PPR
fermoy et wfafshen & weifea i § DRB1 locus § TR
Toyran gurfan @1 W i T 23 UefiellS ATerqu | qr 23
VATt STfeRTet § § 9 7 Vet off | S et | 3Tfar,
o Uera wfdfsran qen 3= Uera wfdfsreneti ot wogl o
Telcdtsh s # ards fafi=rar gniig ) denrh
yierfsran uefiferss wfceena @ |iefes &9 9 gsifad 7€ 2,
3t TR @ 3tfereRan Tefiforar o fo foaeifues anfa ot
TifeTehl €9 © s1aTeleh T | Fehrehtor gfafsha o fore ATerga
H D (DRB1*0312-*0312), X (DRB1*KT321189.1-*N4D) Td
P (DRB1*2402-*2402) SIS I=qH LM W & | Selfeh
AfITeAA 9t § P (DRB1*2402-*2402) F (DRB1*1608-
*1608-*1608) Td A (DRB1*F-*N5D) S{HICIEwd 3=dd €I
W R % foru i # wyg fafaerar o) 7 7 vehiehis afea

9.3.35.9.-6.9.%.35. 4., JA0w=me

HIAGUH 19 Teiei IS qeiT STfehtef= H H 20 Tefieiis o a1
DQA2 forg uer o 3= fafaean g1 e o srfera, n
wfafsran Wera a 3= wffsran Wera wel # wnefe vefiefs
farfymran <t 73| S el § 9 Teiy o i weAefierar s
Faeh DQA2*1101 STTAFEA T 7T | STfarehTet= HE H 3 bp
o= & *1401 1 31 T 3UTEerd B 9 Tfetefieh TfaeemH
EZRIRIERIENIGIE]

&It sreRftl H e 18 DRB3 W& 15 DQB1 Teftefs wmH <l
T3 | Tefleli Sl DRB3*0104 U9 DQB1*0101 3fErshTsT |
off| oft wiaafed uefiefis 5 €1 DRB3 W 89 31T s
AT T HH A 16 TR THHT FA 16 THI 77
fereh TfaeeTA 9T T | SET TR, 86 TR TIHIH E 19 g
3 31feren wfcreermam are e | diefier fersmoy Semrentor ufefsma
% |19 DRB3 AT DQB1 S{HI23Y 1 THTeh el B1e18q
QT eRTehT TfafsharT o 3171 hTehi hl T & STfeardT aemidr
2

3t FrenteRtur afafsrar: i o fore (wrerqu va sifahretia)
T fRufor @ T, grem, form qerm Fenmehor v 31y
fafyr=an o |ra st (P>0.05) & g DRB1 51 W&
DQA2 S o 819 MHC SfiHerzd $2t eprertor gfafskam o
T1er +ft ST HeY SIAT 8 | BTl Sgd Y & o |1 P
T HH Bt el T |

TR o 1T Tt e STententol W 11 forfy=Ta o srenede
(p>0.05) |Id UTY 1T | DRB3 {19 Tal DQB1 S{iH o {19 MHC
Sfirergy oft S et fafsman o off srensds gea aeiare
T T ST T AT ueh farfst=r sht 3Teq e shidn
31 FATMY Ted g TR o |1 whiere Sfrwraan (Pl) T H wHt
&, 3@

A wifvrent ufaferan: d<i & dshreon & v @R (in-
vivo) § CD4+, CD8+ e $-eThIA TTHT T | &t hIfTeht
gcfsha STHTeeh Helel SRTaT & | BTCATieh 39 ST SRl €T T&HT
TTFET oh 2 el hg TRl O THTIA BId & | 370 STgTI A
TSR TS T2 L Tehd! | ATATH FESTR R mRNA W Th1
TUT Th2 TTSIRISTE S (L2, 1L4, IL6 AT SSLHU TITHT EaX
RIERL0T o T AT T’ H F1edeh 0T aiad o
|1l TReTuT o verd, Mfore U § 3cared € 3kt SfHeR
TR
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g T frehrer e foR wieear o SR st fuffa e
Tl HIehT S8 1o ALY qUT 1ol h1 T (4 W 6 T8
1 3T) Rl FIAISAR ZFehT o SATvaEd GReaT v wel adiehl |
IO ot 3ht STTarzarehal ¢ | RIS senftl ud stforhret= el
o {ag H AT iafsran o foru foremm Ameiter strgemrehia
WG IToh AT =19 I el shaT § U 31 SATaehd] sl T

HUcEaGE]

g Grer Sta Gfsha FTeR! o 9T 8 T A
SIa BTSSR JfshaT 3 SfmEa
TS 3T Tfaeemdeh o A1 Ji9
TS 0T 3c9TE ol Hod TaeiH

TSI HEATT :  Sid dehdTeh! [ e

Ah FAR.TY, ez, 918, 9. M, ..
FERATUE U AR

qafe YA 2015-AT€ 2017

Qeeft Saruren W AeTiiew steaaa: Tmeft sfarue
T HTER o TTel 31 31e2 vg il T eft wTsshietia & gegut
DNA &1 9u fwan| o Samst, g fwaasta
sgerEtfasian, refdicad den wEsiodet TS *
HTATRT0T i B TTSHRI ohi FUTTohd fohalT QeI 3eh! TSI
ATISHH o T 3TeRfeTa fora |

10X PCR buffer (50mM/I KCI, 10mM/I Tris-HCI (pH 8.0),
0.1% Triton X-100), 1,89mM MgC12, 0.2mM each dNTP, 5
pM/I each primer, 50-100ng genomic DNA and 1U Taq

DNA polymerase (Sigma Taq DNA Polymerase). guTfed
20 ul ARAA | diEieTr foran gurfea & 5| auft aEm
Xceleris labs Ltd. g EYA S feru MU

TTgHR foraur qu Sfarupstt & wafda DNA
ufufer aoE=

Primer Primers Sequence (5-3’) Annealing Product

temp(°C) size (bp)
Total bacterial 16s DNA
EUF1 CGGCAACGAGCGCAACCC 61 130
EUR1 CCATTGTAGCACGTGTGTAGCC
Total methanogen 16s DNA

MUF1 TTCGGTGGATCDCARAGRGC 59 128
MUR1 GTACGTCGWAWCCGTAGAATCC

Butyrivibrio fibrisolvens

BFF1  ACACACCGCCCGTCACA 60 90
BFR1 TCCTTACGGTTGGGTCACAGA

Fibrobacter succinogens

FSF1 GGTATGGGATGAGCTTGC 56 428

130 b

Amplification of EUF (universal bacterial 16s
ribosomal gene) of DNA samples (50 bp ladder)

arfireafaa sreaa: Sashia TR W gy fonefan &
TR Tishanei ¥ Heted Jed M | et aited- ™
A Toharm | 3R uitard= wffsha <t stfveafaa o
Teifid searTe aE feftefan ded o vma <t ate S st
R 38 fou i farsre i et <o fopan | farfir=s smer
o T U5t & Sk T (afe sErett qu wwd)
thﬁ'dﬁml aft i St A9 desaturase, Sterol regulatory

element binding protein QEI Proliferator receptor activator

proteingﬁﬂﬁﬁﬁmwﬁﬂﬂﬂﬁﬁwml

428 bp

Amplification of FSF (Fibrobacter succisinogen gene)
of DNA samples (50 bp ladder)

Y wxfora o6 € wrafeea Wieea o aree faeror
ot ufufenT argaE

Primer Primers Sequence (5-3’) Annealing Product
temp (°C) size (bp)
A9 desaturase
SCDF1 CCCAGCTGTCAGAGAAAAGG 60 115
SCDR1 GATGAAGCACAACAGCAGGA
Sterol regulatory element binding protein
SREBF1 CTGCTATGCAGGCAGCAC 60 95
SREBR1 GGTTGATGGGCAGCTTGT
Proliferator receptor activator protein
PPARF1 CTTGCTGTGGGGATGTCTC 60 121
PPARR1 GGTCAGCAGACTCTGGGTTC

48 I, 5155577 7. 36. 9. %51, 2., Ffaeeore



115 bp

PCR amplification of A9 desaturase (50 bp ladder)

i : WSl H g3l o WY HIBISHICH
T gSEl Ul @g-1 St H
TR HTIH

TETSIAEET S deheh! faramT

FTh ;IS FAR, Jo5 FAR, T AR,
T SAqET Ue TH . TH 3. Tehall

<01 D : HNE2015-ATH 2019

TGS TS IS Wi H FecB RATET3IUT: SIgeT<I GMM
(FecB™) T 3ToEISl  Ud WITYU WSl (FecB™) Fl RFLP-
PCR ZRI FecB> 3RV o foTu Sife &1 T8 e I=yetren
SHITRTRTST oh JeTaFehIohtoT o foTq < foram | g o Ush STue ™
¥ HE ARAH o 9YETd A: STH foRAT qeT wieh |U H
PR RICIEIRE R R

TEAT TS g WSt H FRAM T AT A whoram
(RIA) SR TSR o1 SR ETA hi (Sedsh H8 H 4 91S)
STATH TR 71| THUHTH (FecB™) T STEIESST STTHTH
(FecB™) Wl | SHHIT: TSR (2.73 ng/ml) T 3efediet
(181.95 pg/ml) H1 AT AR UTE TS|

Ug ST TS AeATET hifRThRe § TGF-B/Smad
Hehad W <hi eTfieaiaa: TR aTgeh WSl i JoT | argeh

ariefes Ufcagst

2016-17

Sfrumud €i § BMP-15, TGFBR1, BMPR-1B GDF-5 AT
GDF-9 i f\ysafad dredeh &9 (P<0.05) ¥ (s |
BIATTR SH1 & THal § BMP-2, BMP-4, BMP-6 AT BMP-7
i AT T U T | ST ©9 8 S ST ht
stfireafaa aTeeh Wi & STl I o | 31aTesh SfiuAua
HIAYT Wl o STSAT H H1efeh §9 (P<0.001) | 3fereh &1
FEFH AT TSR R TEIT sht Afreaferd areeh sfruae 9t it
T H TelTeh SHuaus 9 # @refeh (P<0.001) &9 & 31fersh
T 3FaTES UATET HIRTHIS st T | dTesh STTATH
I hIf¥ThTeT § BMPR-1A (P<0.05), StAR (P<0.05)
qeT CYP11A1 (P<0.05) 1 3tfirsafaa Aferes | qenfu
ek STTHTA U1 ShI TR 3h1 i1 H STaTEeh S{TCHTH
T[T IR § BMPR-1B, BMPR-Il 9T 3BHSD i
sfrefad F AT

TEAN TS HAGgIS WSl § BMPR-1B S & wwqui
TRl TehTUT &1 hT STTSHATT: TGS AT STTEIS STTHIH
TSI h BMPR-1B SfiH o Trquf Tehe1ehtoT & sl Feli qeil
<7 femro1 foRaIT| BMPR-1B 3T ORF 1509 bp st J@et ahl
TATEATR S 502 STHIAT ST ST oh T hl Hich ek €9
T el 8 | ST [T S&alT BT 9IS o THH SUAu 98 6
BMPR-1B SfH T 746 bp T ((A ¥ B IcaTHEd UT) SEeT
SIS IcaA N TEaH1 1|

BMPR-1B F11= Te-1 a1 3eaTE: BMPR-1B-Topo S T
(FecB> dTeeh Ud 3TaTEh ) o1 3cdTe [T | BMPR-1B SH &
3T I g &1 T2 | CHO-KI FhIfRTehT Ufea qem I=gatran
FHIfTRST T Topo S T&AT AfHHE (Transfection) 1
TEwH foRaT|

FecB mutation (A to G mutation) at 746 bp position in the BMPR-1B gene of GMM (FecB*) ewe as similar to Australian
Booroola Merino sheep (FecB®)

1.5.57.9.-%.9.%.5. 3., slacerrr I 49
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Kozak sequence along with start codon (ATG) showing by underline in (A) figure, change of the A to G nucleotide at 746bp
position in (B) figure in the BMPR-1B gene construct

EICISEl : Sarost "% fHa et ud
IS HTH Tl 9 U TR §
3fter fer b aenient o1 forermd

JESa e fage a dehieh fasmT

AAYH . St SfrEEEn

Y . {E2016-ATH 2019

Torepeitar stearaa: Ui o vTa WiequT o UvEn el 13 Sl §
TR EHT T 3h1 € foreh oIt ST eI ST QI fyeR! T H urg
TS| VST 3 ofe] 377 hl TASHT AT BIHT AT €1 7S off dort =1r
fufver aoraet § wrafdd g8 ue | sfere fket ot wht
TS G ST S TaTe ok ST 8 oh ShI0T A1l &1 TS off|

T MG I T A Akt T 1 gaHaRia
rear fopam | e o1 H utewt < gen fasfat S|
A= 1 faferat 71t &1 o Uk gl & 93 5, faam 9
Hehithe! TYAI3TIgS hIfTehT Ua forwiamse it 9 7 gig
BT, foretm e fUem = | Aghithet o T (Agaian) SEf
fopfoat o | ot @fem UfoRi # off Hewrhw U
gfudferatise HIfTHRTST o U A1 e g ITe M| fara-
T Stfr fafer & 5 i ot HehTthet H ST AT Tk
TRIEHT SAETY] o HHE Y|

SHaTupeTt Faei: Ia e % IRH Wei o T T A
et TTORIT o T UshT foRT T A 13 AT H | 10
T H HEYM Td 7HYM HfEan ® MAP SaTosti &l 3Tt
IEzIell

MAP Sfiamupsnt & 9g 1 Bt @ uge & fore
ot @, e, fater ot faema: 38 gl &1 fasm w3
TR R o shT eI Taree Wi ohl BTt oh Tl ST g |
e Wl 31 T H MAP SfaT] ST - 31T HIEn | fHfsa
feru) gE AT A €. UL e s gL SR, Tt
Torerra fera | TR i Y. TR, qehHieh WAt TR WSl ok
T O ST AT | S 41 S oh Wi R STTl o 9eTd I8
T T R 41 A HE 30, 35, 33 TH 2.5 T HEW: ASTH
fafer, 1S 900 S dt.#.311., IS Mav2 S f1. 5.3, ud
251 St 3R, fafemn o waedT o e sshiia ume T |
MAP Sfiamuraii it 9 & o7 Ud o7 eifrent Ufort o
T & foru weditem didemr fafa = o
Tedivetad ot =Y. 3R fafér o foepa & fofw 1S 900 wa 251
S 3T IS Mav2 T 251 SfF 61 39 feran = | g fafey
LY Wl ol AT ORI o U= SFedT Ufed Jei o
Hedeh! T SIS T3 | T 13 THAT b1 Sl b 715 | Hedeaiad
farfr o o we T T e S wsR i are T
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WS GUR T ATk TRASAT

T STATARYT ok SR Gt 9 ol A ohl AT AR
TS TR Sl ) g GETR ~Eeieh U TSI 2Rl S feharr |
H Td S Wi ol farfir= i oh =1 o g g for s @t
B TIUHSseHITHRTE 1 e JEft S | 5 % Hiew o

AT e o Tel U 2 | e H 391 & fafr= T2 1 6
5 i R TR B S IR e e shsat we a v
ST TS & | A2k bt 1., 31,9, - g Hg udl
T ST T, TR, TSR A fera |

W GUR W HeTeh UNASHT oh Iid TH-TAH 1S

TTH TG AN geRTSat
1. T ST T (HuHEsareTs), it qHETE! AT I
2. .7, S e TSR faagastia
3. ., TR sa foagesia
4. . &ft& g, TR EISuIn |
T STATRG AN SehTSat
5. SIUCRieTTd (AT ), hgae TEE S e
6. T 81T uier (Huesqerrats), siwmt AT Tt 3
e W ATEt il TETn(31.03.2017 ) T SRS U YT hl HEAT (31.03.2017 1)
T AR R FAEHAE FA HETE ATRT T
RATE! 64 390 454 USfiehd 9 et 111 53 164
fesckasiit 64 336 440 ERNEEIETRES 9701 5495 15196
Sl e 366 446 e | IS e 161 290 451
R 76 44l S17 TS A 5822 2877 8699
T 127 304 431
‘ TSI Y]t ot farshd T faraon
ATATITR GUR (T80 ) : T& FhIE1 o A=A 111 98 | g S— e -
T i 5822 IS AT Wi Afed T 9701 AR I 9 A L A L
TF 53 W TR Y 2877 IS A NS AR 5495 TR HRAE! 73 15 59 38 185
1 1 et T e e 3 ot R T g i g““’;‘“"i 2‘2‘ gg (1’8 gg ;‘2‘
Waﬁ IOIW}S@ 44Wﬁ%ﬁﬁﬁﬁmm|aﬂ§§ TAR 109 00 00 00 109
AT hl STHAT o RERTE ST U Ug=H ol OSed TR TR aen =i 76 14 20 26 136
015 TETE Y AT 1 2T 2z g e R EEERS 110 00 00 00 110
GOyl 484 49 89 64 686
Wi <t farfer et ot wavia
T e wrifes W T CULCRCETIH
SR 3umE 69TE 12 918 ek IeaTed ()
qHaTE! (BH) 3.19 16.86 25.92 31.51 87.50 1424.59
TSGR (BT 3.41 15.17 25.13 35.62 93.70 1228.25
ST (BTH) 3.06 13.72 23.12 28.32 91.03 950.62
IR () 3.07 16.12 25.79 27.05 85.03 -
T () 3.19 18.20 25.18 30.35 85.45 1861.67
TR (98) 2.78 15.91 22.80 28.31 77.78 20.86.00
a5 IS (98) 2.36 9.73 14.96 20.24 83.08 -

1.2.57.9.-%.9.%.51. 3., slacerox I 51
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T vity vitg whEsT

T 3fia 3fie uftesmn feamen 1 81, 2009 ot arET i TS oft
oreren g Se v af ST o St Qef et o Tefird s 3
I3 Wel oh S-Ee ol IcTeH Ud THR ShEAT 8 | GH-II TS
I1.3.377.9.— Hod WS T S STJHYH HEIH, IA(TFAR,

TR 1 T3 R Ua T gehrgat e TR 2:

FHTS T TEN B Y fTeR
sy, T=h BIHTTY 3T, 2009
hefleumue, st Risel 37, 2009
AR, =% w=h femws, 2009
CrEpCiuy ATt 37, 2009
THTHEsqTRTE, SAfTHAR  HTAqq T, 2014

Torerfera 92 engafyTes wEmemt & AT /&g g &1
farerTa: UTEl % 6 AR % AN IR o LR | =294 &
HIEH T 3ok Hal 11 STeh! H HEca Ul ot 4l o SR
THTEHT 9T Shesi shi TTIAT sht 71| feTeh 31.03.2017 =i
TR EE TR AT 2

S B G FA IS T AIET
JEEATGR 156 512 668 419
A 96 391 487 279
BE 139 467 606 350
grTEd 82 291 373 241
AT 275 598 873 450

foramat it Iepee Al @1 faawor ¢ OSfiERa foRaT R
10,420 TSI A1 9] 31 hal i oh foTw Iuerd dr=il et
% Fd 293 Iepse He faafia ford 1| Feeran foewor fm
JRRR :

Torata wgt NUEK DRI

<hY T T WSH hl TEAT

BIEHTTY 108 1640
e 50 2103
R 59 3560
TS 25 489

G 51 2528
T 293 10420

52 | 517.55.573. 0. -36.90.35.37. 3., iAo

Mecheri flock

Mandya lambs

Mandya lambs

Mandya ewe with lamb
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Location of Main and Regional Stations
ICAR-CSWRI

@® Main Campus
CSWRI
Avikanagar (Raj.)

Regional Stations
ARC, Bikaner (Raj.)
NTRS, Garsa (H.P.)

SRRC, Mannavanur (T.N.)

VISION

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

MANDATE

7

« Basicand applied research on sheep husbandry

7

« Dissemination of technologies for sheep productivity
enhancement and management

OBJECTIVES

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

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

« Toimparttrainings on sheep production and utilization

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

54 I ———

e

< To provide referral and consultancy services on
production and products technology of sheep

INSTITUTE HISTORY

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.

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

Head Quarter  Avikanagar, Rajasthan

Regional
Stations

Arid Region Campus
Beechwal,
Bikaner 334 006 Rajasthan

North Temperate Regional
Station, Garsa(Kullu) 175 141
Himachal Pradesh

Southern Regional Research
Centre, Mannavanur,

Kodaikanal - 3 Tamilnadu

It has three Regional Research Centres in different
climatic zones of the country to develop region specific
technologies. North Temperate Regional Station (NTRS)
was established in 1963 in temperate region at Garsa,
Kullu in Himachal Pradesh. The Southern Regional
Research Centre (SRRC) was established in 1965 in sub
temperate region at Mannavanur in Tamil Nadu. Arid
Region Campus (ARC) was established in 1974 at Bikaner
in arid Rajasthan.

ICAR- CSWRI, Avikanagar



Research Advisory Committee
Institute Research Committee

=P | Director

Institute Management Committee
Institute Joint Staff Council

Regional Stations

Arid Region
Campus, Bi
Raj

Northern Te

kaner,

mperate

Regional Station,

Garsa, HP

Southern Regional
Research Centre,

Mannavanu

re, TN

Budget (Rs. in Lakhs)

Year

2012-13
2013-14
2014-15
2015-16
2016-17

Division/Section

Animal Genetics & Breeding
Animal Nutrition
Physiology & Biochemistry
Animal Health

Textile Manufacture &
Textile Chemistry
Transfer of Technology &
Social Science
Livestock Products
Technology

Animal Biotechnology

Sanctioned
Non-Plan Plan Total
3459.25 600.00 4059.25
3247.93 470.00 3717.93
2965.55 557.82 3523.37
3154.00 738.00 3892.00
3138.00 638.00 3776.00

Revenue Generation

A total of Rs 199.72 lakh has been generated toward
revenue head through sale of animals, meat, wool, milk,

Rs. in lakh

200

150

100

50

201213

161.00

2013-14

Non-Plan
3442.29
3117.42
2927.89
2931.70
3065.21

179.14

Administration

Audit & Accounts
Cash & Bill
Establishment
Purchase & Store

Vigilance

Central Facilities

PME
AKMU
ITMU
HRD
Estate

Security

Vehicles &
Workshop
Horticulture
Human Dispensary
Agriculture Farm
Raj bhasa

Expenditure

Plan
594.26
461.65
556.64
724.92
637.08

agriculture farm produce (seed and wood), consultancy

Total
4036.55
3578.87
3484.53
3656.62
3702.29

services, training etc.

157.54

2014-15

198.78

2015-16

Revenue generation at ICAR-CSWRI

Non-Plan
99.5
96.0
98.7
93.0
97.7

Network/

Mega Sheep Projects
Network Project

on Sheep

Improvement

Mega Sheep
Seed Project

% Utilization
Plan
99.0
98.2
99.8
98.2
99.9

199.72

2016-17

Total

99.4
96.3
98.9
94.0
98.0
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Staff Position (as on 31.03.2017)
The sanctioned, filled and vacant position of scientist, Institute and its Regional Stations has been shown below.
technical, administrative and supporting staff in the

Category Sanctioned Filled Vacant Vacant (%)
Director 1 1 Nil Nil
Scientific 87 53 34 39.08
Technical 141 91 50 35.46
Administrative 83 40 43 51.81
Skilled Supporting 151 31 120 79.47
Total 463 216 247 53.46

Germplasm sold/ distributed to farmers

The Institute during the year 2016-17 has supplied 770  for genetic improvement of sheep and goats in the
sheep of different breeds/genotype and 203 Sirohi goats native tract.

Germplasm sold to farmers and other agencies

Breed/ Number sold
Species Location Genot
enotype 1213 1314 1415 1516 16-17 Total
Malpura 66 50 59 75 55 315
Avikalin 72 74 32 35 00 213
G Satmmest 00 00 00 13 02 15
Avikanagar
Prolific 00 26 05 92 49 172
Dumba 00 00 00 00 6 6
Magra 82 167 98 187 44 578
Sheep  ARC. Bikaner Marwari 48 32 105 96 185 466
Chokla 75 15 48 127 127 392
NTRS, Garsa  -yntnetic 90 132 116 88 109 535
sheep
SRRC, Bharat Merino 69 197 192 47 191 696
Mannavanur Avikalin 00 00 00 00 07 7
Total sheep 502 693 655 760 770 3380
E T Sl 89 158 217 172 203 839
Avikanagar

Infrastructure Developed
. Administrative cum laboratory building at SRRC . Extension of PG Hostel at CSWRI Avikanagar under

Mannavanur progress
. Climatic chamber at CSWRI Avikanagar . Al laboratory at CSWRI Avikanagar under progress
. Water reservoir pond (40.00 lakh capacity) for water

harvesting at CSWRI Avikanagar
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Adminstrative cum laboratory building at
SRRC Mannavanur

Agriculture Farm

A total of 3177.2 q dry fodder (leguminous fodder-

Annual Report
2016-17

Characteristics Range
pH 7.01-7.90
Organic carbon (%) 0.20-0.36
Phosphorus (kg/hectare) 29.0-41.0
Potash (kg/hectare) 231.0-341.0
Zinc (ppm) 0.35-0.64
Iron (ppm) 3.45-4.81
Copper (ppm) 0.22-0.84
Manganese (ppm) 2.23-3.65
* Area under irrigation was expanded (Naya kuwa and

Mazola sector) and used sprinkler system for water
saving.

About 5000 plants saplings of different species were
planted during kharif season

Annual fodder and seed production at Avikanagar

45.3%, cereal fodder-54.7%) was produced in kharif Year Fodder Seed
2016 and supplied to livestock sectors. Dry(q) Green(q) Crop (q) Grass (kg)
» Chafed cenchrus grass (100%) made available to all 2012-13 2280.30 2703.05 31.94 25.61
the livestock sectors. 2013-14 2702.00 4779.50 19.17 9.07
* Avikhad was developed using waste wool. AV L ekl Sz leely
_ o . 2015-16  2662.40  7462.40 178.77  19.80
. .SOII. characteristics were estimated for 20 blocks of 2016-17 3177.20 7032.82 207 18 14.00
institute.
Meteorological data at Avikanagar (April 2016- March 2016)
Temperature Rainfall Rainy Av Av sun Humidity Av
Months (°C) (mm) days  wind shine (%) evaporation
(No.) velocity (h/day) (mm)
Max Min (km/h) 7.30 am 2.30 pm
Apr 40.17 23.36 0.00 0.00 3.80 9.47 48.77 33.83 8.80
May 42.83 27.86 4.80 0.00 5.40 9.32 53.13 37.32 11.00
Jun 41.34 28.76 15.10 3.00 5.70 8.02 64.30 48.00 10.70
Jul 33.65 25.74  219.60 14.00 4.00 4.36 86.61 75.01 3.90
Aug 30.12 2445 209.70 15.00 2.50 3.17 91.16 82.48 2.70
Sep 34.40 23.15 19.20 1.00 2.60 7.89 82.53 64.23 4.50
Oct 34.47 20.33 16.10 2.00 2.50 8.42 71.13 56.06 4.80
Nov 30.81 11.44 0.00 0.00 1.60 8.68 69.97 50.40 3.50
Dec 27.01 9.68 0.00 0.00 1.40 8.55 81.65 54.06 2.50
Jan 23.02 9.32 11.00 1.00 3.00 7.37 83.26 60.10 2.10
Feb 29.27 12.54 0.00 0.00 2.60 9.30 73.50 54.89 4.20
Mar 34.72 17.56 4.10 0.00 3.10 8.54 63.95 51.26 6.40
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Research projects

Location No. Location No.
Institute project 18 Externally funded 17
Main campus 13 DBT project 3
ARC, Bikaner 1 DST project 1
NTRS Garsa 1 CWDB project 1
SRRC Mannavanur & Network/ AICRP projects 8
Mega Sheep Seed project 1
Outreach project 1
Other 2
Publication profile of Institute (2012 — 17)
2012-13 2013-14 2014-15 2015-16 2016-17 Total Av.lyr
Scientific strength 46 54 50 57 54 261 52.2
No. of papers 40 39 43 49 43 214 42.2
No. of paper/Scientist 0.87 0.72 0.86 0.86 0.80 0.82
Research papers
National 32 (80.0) 26 (66.7) 30 (69.8) 32 (65.3) 26 (60.5) 146 (68.2) 29.2
International 8 (20.0) 13 (33.3) 13 (30.2) 17 (34.7) 17 (39.5) 68 (31.8) 13.6
NAAS rating
Up to 4.00 3(7.5) 1(2.6) 0 (0.0) 3(6.1) 2(4.7) 9 (4.2) 1.8
4.01 to 6.00 21 (52.5) 14 (35.9) 21 (48.8) 19 (38.8) 17 (39.5) 92 (43.0) 18.4
6.01 to 8.00 16 (40.0) 20 (51.3) 19 (44.2) 24 (49.0) 20 (46.5) 99 (46.3) 19.8
>8.00 0(0.0) 1(2.6) (000) 0 (0.0) 3 (7.0) 4(1.9) 0.8
Un known 0 (0.0) 3 (7.6) 3(7.0) 3(6.1) 1(2.3) 10 (4.6) 2.0
Lead / Invited papers 22 19 16 13 21 91 18.2
Abstracts 47 70 62 54 108 341 68.2
Books B 1 - B 4 11 22
Book Chapters 10 11 8 17 8 54 10.8
Manual / Bulletin & 5 4 4 9 25 5.0
Gene bank registration 2 19 12 8 7 48 9.6

DUpio2d  BZ1-58 Os1-104 OMW1-1540
B131-200 0ON1-5H0 @250-400 DO-00

O<1d mi0-20 D20-30 O30-48 mi@-50 m>ad

Frequency distribution (%) of scientists for estimated Frequency distribution (%) of scientists as per
weighted NAAS score (averagelyr) average number of papers published / yr
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Training programmes organised (2012 — 17)
Year No. of programme No. of Participants
Farmers Technocrats/Officers Other Total
2012 -13 15 317 8 20 345
2013 -14 22 279 106 46 431
2014 -15 22 372 72 39 483
2015 -16 22 481 38 13 532
2016 -17 40 943 84 - 1027
Exhibitions stalled by Institute
Year No. No. of visitors
2012-13 9 8513
2013-14 10 9540
2014-15 10 8076
2015-16 11 11000
2016-17 7 12250
Exposure visit arranged
Year No. No. of participants
Farmer Woman Student Officer Total
2012 -13 24 419 207 230 6 862
2013 -14 26 346 527 261 170 1304
2014 -15 18 222 43 792 - 1057
2015 -16 39 735 184 410 50 1379
2016 -17 44 495 166 884 122 1667
Human Resource Developed (HRD)
Year Number of person trained
Scientist Technical Administrative Skilled Supporting staff
2012-13 4 - 20 -
2013-14 4 19 27 -
2014-15 7 - - -
2015-16 9 5 g 13
2016-17 13 9 11 12
Fund Status under HRD in the Institute (Rs. in Lakh)
Year Fund allocation Expenditure Utilization (%)
2012 -13 6.00 5.76 96.6
2013 -14 7.00 6.96 99.4
2014 -15 2.50 2.16 86.4
2015 -16 5.00 4.36 87.2
2016 17 5.00 4.97 99.4

Academic Collaboration

Institute has academic collaboration and MoU for post
graduate and Ph.D programmes with following
Universities and Institutions:

1. RAJUVAS, Bikaner
2. MAFSU, Nagpur

3. CGKYV, Durg

4 NDRI, Karnal
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SALIENT RESEARCH ACHIEVEMENTS

Institute and its Regional Stations have supplied
elite 770 sheep and 203 goats to the farmers for
genetic improvement of their flocks. This has
resulted in 6-8% increase in body weights of lambs
at slaughter age in field flocks.

Institute reached to farmers with improved
technologies through various government initiative
programmes. Sansad Adarsh Gram Yojna (4
villages at main campus covering 24 flocks) and
Mera Gaon Mera Gaurav (18 villages at main
campus and Regional Stations and farmer FIRST (4
villages covering 22 flocks) initiated.

Institute organised 40 training programmes during
the year for skill development of farmers and officers
in sheep and goat rearing. Special training
programme for women artisan on development of
handicraft products from coarse wool initiated with
financial support of CWDB, Jodhpur.

Prolific sheep - Avishaan at farm attained body
weights of 2.77, 13.69, 23.35 and 26.50 kg at birth,
3, 6 and 12 months of age, respectively. The
average daily milk yield in Avishaan ewes was 576
ml in 90 days lactation period. Under multi location
field testing programme, four units of Avishaan
sheep (each consisting of 1 ram + 5 ewes) were
established in Rajasthan, Maharashtra and
Jharkhand states besides providing 23 breeding
rams of Avishaan to the farmers. Prolificacy of 50%
was observed at farmers' flock.

Fat tail sheep is known for higher growth rate and
prime price in market, attained body weights of 4.7,
33.2,50.9 and 91.4 kg at birth, 3, 6 and 12 months of
age, respectively. Total lactation yield of 70 litre in 90
days and average daily milk yield of 780 ml recorded
at institute farm. Adult male of one year age sold for
Rs 75000.00 to afarmer by the institute.

Memnaprash supplementation to lambs during pre-
weaning stages improved growth rate to 187g/d,
much higher than 100g/d in improved rearing
practices. Lambs on Memnaprash attained body
weight of 19.8kg at 3 month. It also check the
mortality in lambs during suckling period due to
neonatal inanition. In farmer field, a net profit of
Rs. 800.00 per lamb recorded by supplementing
Memnaprash to lambs during suckling period.

EYCG-HT diluent in liquid chilled semen, stored for
24 hours was found effective in improving
conception rate (50%) compared to EYCG (30.76%)
and EYTF (16.66%).

The introduction of an individual sheep into an
established group result in intense agonistic
interactions, may create a stressful condition and
affects the welfare of the introduced sheep. This
stress can be reduced to some extent by introducing
them in a small group instead of individually in an
established group.

Braiding a promising technique was developed for
utilizing coarse wool in value added products. The
prepared braided yarn can be used for different
decorative and home furnishings at the nominal cost
of production (Rs. 113 and 354 for braided yarn
doormat and picnic mat, respectively).

The nano kaolinite (@ 2.0%) based flame retardant
treatment showed 30% high fire retardant
performance for wool fabric. It also gives antifeedant
property to the fabric against moth.

Paneer prepared from acetic acid gives more
product yield and soft texture to it as compared to
use of citric acid as acidulent.

Avishaan lambs at 5 month of age produced 11.94kg
carcass with 55.46% dressing yield. It contained
57.51, 8.62, 7.04 and 24.45%, lean, subcutaneous
fat, intermuscular fat and dissected bone,
respectively with desirable quality.

Rickets in lambs raised on high concentrate diet is
common problem in feedlot. Mineral
supplementation to was found effective in improving
legs bending and blood biochemicals.

Malpura and Avikalin sheep of R lines were
maintained without anthelmintic treatment and on
majority of occasions, the monthly mean FECs
remained significantly lower compared to S line
where anthelmintic treatment was given in the
month of August.

The Modified Worm Management Programme (one
drench / annum) was implemented and tested on
farmer's and farm flocks of arid and semiarid
Rajasthan and found effective in controlling
gastrointestinal parasites in sheep.
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The odd ratio for lamb's wt: dam's wt suggested 2.3
times more risk for mortality in <0.100 g lambs
compared to>0.100 glambs.

Lambing rate of 58.67% in sheep in farmers flock
has been achieved in fixed time Al with liquid chilled
semen (twice after 48 and 56 h of sponge removal).

There was an improvement of body weights at birth,
3, 6and 12 months by 6.2, 8.48, 8.67 and 5.33% in
lambs born from Magra rams supplied by the
institute in comparison to the rams of farmers.
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> Khejri and Pala leaves rich in polyphenols and
saponins minimize methane emission/ day in lambs
fed blocks containing it.

» The plan allocation of institute was utilised upto

99.86 %. Government iniative of Cashless
transition, Swachcha Bharat Abhiyan, Biometrics
Attendance System and ERP system effectively
implemented. 1ISO 9000:2015 certificate of institute
renewed for next three years.

Quinquennial Review Team (2011-16)

Dr M.L. Madan, Chairman

Retired Vice Chancellor, DUVASU,
Mathura, Anugreh, Madan Lodge, 842,
Sector 6 Urban Estate

Karnal — 132001 Haryana

Dr K.T. Sampath, Member

Retired Director, NIANP, Bangaluru
FF02, Passion Parradise 45, First Main,
First Block Thyagarajanagar,

Bangalore -560 028 Karnataka

Dr P.S. Birthal, Member
Principal Scientist, ICAR -NCAP

D.P.S.Marg, Pusa, P.B. No. 11305
New Delhi-110 012

Dr. Anil E. Nivsarkar, Member
Retired Director NBAGR, Karnal
A-202, Satej Apartment,

Opp. Cambay Grand Hotel,
Near Sola Over Bridge, Thaltej
Ahmedabad - 380 054 Gujarat

Dr N. Kondaiah, Member

Retired Director, NRC on Meat Hyderabad
E-84,Srinivas Heights

Adarsh Nagar,Uppal

Hyderabad -500 039 Telengana

Dr C.P. Swarnkar, Member Secretary
Scientist (SG), ICAR - CSWRI, Avikanagar
Jaipur—304 501 Rajasthan

Research Advisory Committee

Dr. V.K. Taneja, Chairman

Retired Vice Chancellor, GADVASU
B -202 Chinar CGHS Ltd

Plot No 3 Sector 18A, Dwa rka
New Delhi 110 078

Dr. C.S. Prasad, Member
Retired Director, NIANP
144/1 8" Main 14" Cross
Malleshwaram

Bengluru 560 003

Dr. J.R. Rao Member

Retired Head, Parasitology Division IVRI
and Ex Emeritus Scientist, NAARM

302, Emerald My Home Jewel
Madinaguda Mijapur

Hyderabad — 49

Dr. S.M.K. Naqvi, Member

Director

ICAR - Central Sheep an d Wool Research
Institute, Avikanagar - 304 501 Rajasthan

Dr. R.S. Gandhi, Member
Assistant Director General (AP&B)
Animal Science Division, ICAR
Krishi Bhawan

New Delhi 110 001

Dr K.P. Agrawal, Member
Retired National Director, NAIP
G-29, Brahma Apartment
Sector -7, Plot No 7, Dwarka
New Delhi 110 078

Dr S.K. Rastogi, Member

Professor & Head

Department of Vety. Physiology & Biochemistry,
College of Veterinary & Animal Sciences,
GBPUAT

Pantnagar- 263145 Uttarakhand

Dr. A.K. Shinde, Member Secretary
Incharge, PME

ICAR - Central Sheep and Wool Research
Institute, Avikanagar - 304 501 Rajasthan
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Institute Management Committee

Director, Chairman
ICAR— CSWRI,
Avikanagar — 304 501 Rajasthan

Director, Member

Sheep Husbandry Department,
Government of J&K,

Srinagar -190 008 J&K

Prof. Tribhuwan Sharma, Member
Director (PME)

RAJUVAS

Bikaner - 334 001 Rajasthan

Dr Sumant Vyas, Member

Principal Scientist (Animal Reproduction)
ICAR-NRCC,

Bikaner — 334001 Rajasthan

Sh. Manish Wadhera, Member
F&AO, ICAR

Krishi Bhavan,

New Delhi -110 001

Chief Administrative Officer
Member Secretary

ICAR— CSWRI,

Avikanagar 304 501 Rajasthan

Assistant Director General (AP&B), Member
ICAR, Krishi Bhawan
New Delhi 110001

Director, Member

Department of Animal Husbandry,
Government of Rajasthan,
Jaipur-302 015 Rajasthan

Dr H.K. Narula, Member
Principal scientist (AG&B)
ARC (CSWRI),
Bikaner-334 006 Rajasthan

Dr. U.B. Chaudhary, Member
Principal Scientist (Animal Nutrition)
ICAR- CIRG,

Makhdoom — 281122 UP

Dr Bharat Bhusan, Member
Principal Scientist (AG&B)
ICAR - IVRI,

Izatnagar — 243122 UP
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PROGRAMME 1. ENHANCING MUTTON PRODUCTION BY INCREASING PROLIFICACY

AND GENETIC IMPROVEMENT THROUGH SELECTION

Project : Increasing productivity of sheep through
introgression of fecundity gene

Code : AGB/01/01/XII

Team : RC Sharma, LLL Prince, SMK Naqvi, Ved
Prakash, Satish Kumar and OP Koli

Duration : April 2012- March 2017

The study was undertaken with the objectives to evaluate
the productivity of prolific genotypes and to multiply and
stabilize the Avishaan sheep. At farm, the overall average
body weights of Avishaan at birth, 3, 6 and 12 months of
age were 2.77, 13.69, 23.35 and 26.50 kg and GMM were
212, 9.86, 17.54 and 26.02 kg, respectively. The overall
mean adult annual GFY in Avishaan and GMM was 892
and 654 g, respectively.

Avishaan ewe with triplets

Annual tupping rate in Avishaan and GMM was 90.2 and
98.4% and lambing rate on tupped basis was 88.6 and
90.9%, respectively. Prolificacy in Avishaan and GMM
ewes were 49.0 and 68.8% with litter size of 1.5 and 1.8,
respectively. An increasing trend in prolificacy over the
generation was observed in Avishaan and GMM genotype.
In Avishaan, prolificacy in 1%, 2" and 3" generations was
43.7, 58.0 and 60.0%, while it was 43.6, 58.8, 64.0 and
75.0% in 1%, 2™, 3 and 4" generations in GMM
respectively which indicated that breeding and selection
adopted for FecB gene introgression have been in right
direction. Atotal of 91.3 and 96.5% of Avishaan lambs born
during spring and autumn possessed FecB gene. FecB
gene carrierwas 100% in GMM lambs born during both the
lambing seasons.

The survivability at 0-3, 3-12 months and adult stage in
Avishaan was 96.7, 98.1 and 99.1%, whereas the
corresponding figures for GMM crosses were 93.9, 99.6
and 98.1% respectively.

Growth and reproductive performance of

different genotypes
Parameter GMM Avishaan Patanwadi Malpura

Mean body weight (kg)

Birth 212 2.77 3.52 3.34

3 month 9.86  13.69 15.38 18.19

6 month 17.54  23.35 2385  29.32

12 month 26.02 26.50 30.00 37.72
Reproduction

Tupping% 98.4 90.2 95.7 98.60

Lambing% 88.6 90.9 84.3 97.44

(tupped basis)

Lambing rate(%) 161.6 1254 88.8 -
(available basis)
Litter sizeat birth 1.8 1.5 107 1.00
Type of births (%)
Single 3119 51.00 100.00 94.00
Twins 53.21  45.00 - 6.00
Triplets 14.68  4.00 - -
Quadruplets 0.92 - - -
EPE (kg harvested / ewe)
At birth 4.1 BYE - 368
At 3 month 1743  16.65 - 18.34
Mean GFY (kg)
1™six monthly 0498 0782 0869 0.752
Adult annual 0654 0892 1237 0.954
Annual survival (%)
0-3 Month 93.90 96.67 94.95 97.64
3-12 Month 9960  98.09 98.04 98.15
Adult 9811  99.08 96.08 97.15

To assess the average daily milk yield in Avishaan ewes, a
total of 411 test day record from 16 ewes were collected (11
ewes were single lamb bearer and 5 ewes were twin lambs
bearer) during autumn lambing. The milk yield was
recorded twice a week by lamb suckling method. The
average daily milk yield in Avishaan ewes was 576 g with
maximum yield during 1st month. The average daily milk
yield in GMM ewes was 433 g in 90 days lactation period.
Under multi location field testing programme, four units of
Avishaan sheep (each consisting of 1 ram + 5 ewes) were
established in Rajasthan, Maharashtra and Jharkhand
states besides 23 breeding rams of Avishaan were
provided to the farmers. Prolificacy was observed to the
tune of 50% at farmers' flock.
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Project : Nutritional manipulations for enhancing
quantitative and qualitative mutton
production

Code : NUT/01/01/XI1

Team : RS Bhatt, A Sahoo, SK Sankhyan, YP
Gadekar, Amar Singh Meena, P.
Thirumurugan and SC Sharma

Duration : April2012 -March 2017

Different nutritional interventions were made to improve
the growth of lambs in order to achieve desirable slaughter
weight atan early age and at economical cost.

Performance evaluation of lambs fed gelatinized and
normal milk replacer during pre-weaning period:
Malpura lambs (48, 10-15 days old) were equally
distributed into four groups and fed milk replacer. In Gr-I,
different ingredients were finely grounded and mixed
together in powder form (normal milk replacer). In other
groups, the ingredients were cooked in boiling water for 30
min, dried and finely grounded (gelatinized milk replacer).
During one month period, skim milk was used in milk
replacer and after one month it was replaced by soya
powder. In addition, creep mixture, pala and ardu leaves
were also fed. Milk from dam was stripped once a day in
the evening. Thereafter lambs were let loose with their
mother during night. Weaning weight of lambs were similar
in both the groups. Slightly higher input cost (Rs. 49.0) was
estimated for normal MR group as compared to gelatinized
MR group (Rs. 47.2). Gelatinization of milk replacer
improved digestibility of DM and CP with better FCR in
weanerlambs.
Performance of lamb on milk replacer

Parameter Milk Replacer SEM
Normal Gelatinized
Body wt (kg)
Initial 5.6 19.8 14.2
Weaning 5.4 19.8 14.4
Gain 0.21 0.56 0.40
ADG (g) 184.5 187.0 5.23
DMI (g/d) 325.6 319.3 0.83
FCR 1.83 1.76 0.05

Effect of incorporating different tree leaves in
complete feeding system of lambs: Male lambs (36, 3
month old) were subjected to four treatments (3 replicates /
treatment). Four types of complete feed blocks containing
leaves of either Ardu, Ardu+Pala, Ardu+Neem or
Ardu+Khejri were prepared. Different feed blocks
consisted of 40% tree leaves, 5% molasses and 55%
concentrate. The concentrate consisted of maize (70%),
soya flakes (20%), mustard cake (7%), common salt (1%)
and mineral mixture (2%).
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Tannins and flavonoids contents were higher in Ardu+Pala
CFB, but Ardu+Khejri CFB showed highest antioxidant
activity and saponin contents. Plane of nutrition revealed
lower (P<0.05) DMI in Ardu+Neem CFB as compared to
others however, ME and DCPI were higher in Ardu and
Ardu+Pala CFB fed lambs due to better digestibility of dry
matter in these groups. Digestibility of DM and OM was
similar in Ardu and Ardu+Pala and Ardu+Neem CFB fed
lambs. Digestibility of CP was reduced with incorporation
of Pala, Neem and Khejri leaves in CFB. Digestibility of
NDF was lower in Pala and Khejri incorporated CFB.
Nitrogen balance was similar in all the groups however N
balance when expressed as percent on intake and
absorbed N were higher in Pala, Neem and Khejri mixed
CFB as compared to Ardu CFB. Growth performance and
FCR revealed significant (P<0.05) treatment differences
with highest weight in Ardu CFB followed by Ardu+Pala
CFB and lowest in Ardu+Neem and Ardu+Khejri CFB. FCR
was better in Ardu+Neem and Ardu CFB followed by
Ardu+Khejriand Ardu+pala CFB.

Body weight gain and feed conversion ratio
in lambs fed different tree leaves in CFB

Parameter Tree leaves in CFB SEM
Ardu  Ardu Ardu Ardu
+Pala +Neem  +Khejri
Body wt (kg)
Initial 20.8 21.0 20.3 19.7 0.25

Weaning 35.1° 33.3" 31.9° 31.9° 042

Gain 14.3° 12.3% 1.7 12.2°  0.38
ADG (g) 158.6° 136.9° 129.4° 135.6° 0.27
DMI (g/d) 905.2° 915.4™ 728.8° 912.2° 14.08
FCR 5.8 7.3° 7.3° 6.8° 0.23

Total conjugated linoleic acid (CLA) in adipose tissues was
maximum (P<0.05) in Ardu and Ardu+Pala CFB. In
longissimus dorsii muscle, itwas maximum in Ardu+Pala CFB.

The study demonstrated that feeding of CFB containing
Ardu leaves to finisher lambs resulted in better nutrient
digestibility, higher microbial synthesis and weight gain
with better FCR. Feeding of CFB containing Pala and Ardu
leaves resulted in higher CLA in adipose tissue and LD
muscle.

Performance of prolific lambs on roughage +
concentrate mixed pellet: A total of 36 weaned prolific
sheep lambs were equally allotted into three dietary
treatments. Gr-I lambs were fed with Dolicos hay (Lablab
purpueus) + the feed pellet (Concentrate- 70%, cenchrus
hay- 20%, cowpea hay- 10%). Gr-ll lambs were fed with
Jungli cholai (80%) + Ardu (20%) silage and roughage
mixed feed pellet. Gr-lll lambs were fed with Jangli cholai
(50%) + Bajra (50%) silage and the feed pellet. Mean total
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Conjugated linoleic acid isomers on feeding of different
tree leaves to lambs
DM intake was 664, 500 and 513 g/day in Gr-l, Il and Il
respectively. Like-wise, ADG in Gr-1, Il and lll was 134, 116,
and 114 g, respectively. The corresponding valued of FCR
were4.97,4.30and 4.52.

Project : Assessment of nutritional adequacy of
newly evolved prolific sheep under farm
condition

Code - NUT/01/02/XII

Team : SK Sankhyan, A Sahoo, RS Bhatt and P
Thirumurugan

Duration : April2012-March 2017

Ewes were screened for multiple birth status and divided in
to two groups (Gr-l and Il) while single foetus bearing ewes
were keptin Gr-11l. Ewes of Gr-l and Il were fed 25 and 12%
higher energy and protein as compared to ICAR
requirement. Ewes in Gr-lll were offered concentrate
mixture along with cenchrus hay as per ICAR
requirements.

During pregnancy, the initial body weights were 33.13,
31.01and 32.66 kg in Gr-1, Il and lll, respectively. Like-wise
final body weights were 37.63, 34.71 and 36.51 kg in Gr-l,
I and I, respectively. The results of digestion trial showed
significant higher digestibility of CP in Gr-I than Gr-Il and
[ll. NDF and ADF digestibility was highest in Gr-llI followed
by Gr-lI and Il. The plane of nutrition during pregnancy
exhibited higher DMI in Gr-III followed by Gr-I and Il. On
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metabolic body size DMI intakes was significantly
maximum in Gr-11 followed by Gr-ll and |. DCPI (g/kg)W*"
was significantly higher in Gr-I followed by Gr-1l and Gr-lIl,
whereas reverse trend was observed for MEI.

Plane of nutrition of ewes during pregnancy

Parameter Gr-l Gr-ll Gr-lll
DMI (g/d) 1106.57 1081.43 1221.70
DMI (g/kgBW) 29.68 31.73 33.30
DMI (g/kgW®"™) 76.71 80.19 85.40
DCPI (g/d) 122.56 103.64 89.89
DCPI (g/kg W*") 8.47 7.67 6.26
MEI (MJ/d) 6.46 6.30 7.14
MEI (MJ/kg BW) 0.17 0.18 0.19
MEI (MJ/kg W°™) 0.45 0.47 0.50

After lambing body weights of ewes varied from 33 to 34
kg in all the groups. The final weights at the end of lactation
trial were 35.4, 34.2 and 31.0 kg in Gr-l, Il and Ill,
respectively.

During lactation trial, the digestibility of all the nutrients was
significantly higher in Gr-I followed by Gr-ll and Gr-lll.
During lactation, the plane of nutrition showed significantly
higher values for DMI, DCPI and MEI in Gr-I followed by
Gr-ll and Gr-lll and is related to higher nutrient density
ration offered in Gr-1 and Il. The digestibility was poor for
fibre fraction in twin bearing ewes as compared to single
lamb bearing ewes.

Plane of nutrition of ewes during lactation

Parameter Gr-l Gr-ll Gr-lll
DMI (g/d) 1674.67 1641.95 1346.94
DMI (g/kgBW) 47.31 4826 43.86
DMI (g/kg W) 117.44 116.80 99.87
DCPI (g/d) 191.16 156.64 100.40
DCPI (g/kg W*™) 13.38 11.17 7.42
MEI (MJ/d) 10.24 9.95 8.15
MEI (MJ/kg) 0.29 0.29 0.27
MEI (MJ/kg W°) 0.72 0.71 0.60

Average milk production of ewes in different groups
showed significantly higher yield in Gr-l (1277 g/d) as
compared to Gr-ll (1114 g/d) and Gr-111 (765 g/d) during 1st
week of lactation. At 70 days of lactation, it was found that
better nutrition can sustain milk yield of 383 g/d in Gr-l,
while in Gr-1l and Gr-IIl, it reduced to 235 g/d and 187 g/d
respectively.

The performance of lambs revealed that average birth
weight of lambs was higher (3.22 kg) in Gr-lll followed by
2.64 kg in Gr-l and 2.23 kg in Gr-Il. At 3-month of age,
significantly higher body weight was recorded in Gr-lll
(20.31 kg) followed by Gr-I (18.80 kg) and Gr-1I (18.42 kg).
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However, total body weight harvested per ewe was 37.61,
36.84 and 20.31 kg in Gr-I, Il and I, respectively.

Project : Enhancing reproductive efficiency and
adaptability of newly developed prolific
and native sheep

Code : PHY/01/01/XII

Team : Davendra Kumar, SMK Naqvi, VK
Saxena, Kalyan De, Krishnappa B, SV
Bahire, Rajani Kumar Paul, Vedamurthy
GV and Arpita Mohapatra

Duration : April2012 - March 2017

Effect of supplementation of cauda-epididymal fluid in
semen diluent and post-storage incubation with
seminal plasma on sperm quality attributes of
Patanwadi ram following liquid preservation:
Mammalian spermatozoa remain immotile, metabolically
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inactive but fertile in the cauda epididymis of testis for
several days. Thus, supplementation of cauda-epididymal
fluid (CF) in semen diluents might be beneficial in
protecting the sperm quality attributes during liquid-
preservation of ram semen. In this study, CF (0, 10, 15 and
20% v/v) was added in sperm preservation diluent while
seminal plasma (SP) (0, 20, 30 and 50% v/v) was added in
incubation buffer following liquid-preservation at 3-5°C up to
72 h. Pooled ejaculate from five Patanwadi rams was
washed by centrifugation and the resulting sperm pellet was
resuspended at 800x10° sperm/ml with soy lecithin-tris-
fructose diluents. The motility attributes declined in presence
of CF at 0 h; however at 48 h, both the total and rapid motility
(73.5%, 71.8% v/s 53.9%; in 15, 20 and 0% CF levels,
respectively), and straight line velocity (102.1, 102.4 v/s 86.3
pm/s in 15, 20 and 0% CF levels, respectively) were higher
(P<0.05)in CF-supplemented groups.

Intact acrosome and
plasma membrane of sperm

Live sperm

(Eosin-Nigrosin stain)
Post-storage incubation of spermatozoa with SP improved
(P<0.05) most of the motility attributes; however, the
values were found comparable between different SP
levels. Among different combinations of CF and SP levels,
the 20% CF with 35% SP produced the highest sperm
motility and kinematics following liquid preservation of ram
spermatozoa. It is concluded that CF supplementation to
diluent has beneficial effect on motility of ram spermatozoa
following liquid preservation.

Optimizing the dose of hydroxytyrosol for
cryopreservation of ram semen: The pooled ejaculate
was initially diluted to 2000x10°/ml with TEST-glycerol-yolk
extender (TEST-G-Y).This initial diluted semen was
further diluted after aliquot in to five groups with TEST-G-Y
extender which is supplemented with five different final
strength of hydroxytyrosol (TO -OuM; T30 - 30uM; T80-
80uM; T150- 150uM; T300 -300uM). Diluted samples of
respective groups were aspirated into 0.25 ml size French
plastic straws, sealed and transferred to the cold handling
cabinet pre-cooled to 5°C for slow cooling from 25 to 5°C
for minimum of 3-5 h. After equilibration, the straws were
loaded into the programmable cell freezer pre-cooled to
5°C. The straws were frozen to -125°C (@ —25°C/min)
and then directly plunged into liquid nitrogen for storage
until required. The straws were thawed at 37°C for 30 sec
and evaluated by CASA for post-thaw motility.
Hydroxytyrosol supplementation at 80 pM revealed
significantly higher sperm motility (67.76%) and rapid
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motile (42.19%) sperm compared to control group (58.42
and 32.44%, respectively).

Other than motility none of the sperm kinematic
parameters differed significantly except sperm head
elongation, which was significantly lower in HT-30 uM
group than control. It was concluded that hydroxytyrosol at
the rate of 80 uM is optimal in preserving post-thaw motility
during cryopreservation of ram semen.

Fertility trial with short-term (24 h) preserved ram
semen: Afertility trial in Malpura ewes was conducted with
24h-stored chilled liquid semen diluted in three diluents
viz., EYCG (Trisodium citrate dihydrate 2.37g; glucose 0.8
g; strepto-penicillin 0.3 g; egg yolk 20 ml; distilled water up
to 100 ml, EYCG-HT (EYCG diluent having 150 uM
hydroxytyrosol) and EYTF (Tris 3.634g, citric acid
monohydrate 1.99 g, D-fructose 0.5 g, strepto-penicillin
0.3 g, egg yolk 14 ml, distilled water up to 100 ml). Diluent
EYCG was used as control. The concentration of
spermatozoa was adjusted to 1000 million/ml in all the
three groups. The diluted semen was preserved in liquid
form up to 24 h at 5°C. Avikesil-S sponge was inserted in
82 Malpura ewes (EYCG-28; EYCG-HT-28 and EYTF-26).
Artificial insemination (cervical) at fixed time (48 and 56 h
of sponge removal) was carried out using 24 h stored
chilled semen diluted in all the three dilutor in 77
synchronized Malpura ewes (EYCG-26; EYCG-HT-27 and
EYTF-24) during breeding season. The conception rate
based on non-return rate was 34.61, 51.85 and 37.5%,
however the conception rate based on lambing were
30.76, 50.00 and 16.66% for EYCG, EYCG-HT and EYTF,
respectively.
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Semen dilutor

Effect of semen dilutor on conception rate
(based on lambing) in ewes

Stress of sheep when confronted with new group
individually or in small group: The introduction of an
individual sheep into an established group is likely to result
in intense agonistic interactions, may create a stressful
condition and affects the welfare of the introduced sheep. It
is assumed that, when introduced into the new flock, sheep
are confronted with unfamiliar animals.
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Real-time B-mode sonography of foetus

(40 days post insemination)
Their behavioral and physiological reactions during this
confrontation are likely to differ depending on the presence
or absence of familiar con-species. In this study the blood
metabolites did not differ among the animals introduced
individually or in small group. In agonistic interactions;
displaced by other, hit by other and urination increased
significantly (P<0.05) in animals introduced individually as
compared to the sheep introduced in small group. The
percentage of time spent on normal behavior like feeding,
rumination, idle standing, idle lying and movement did not
differ among individual or in small group introduced sheep.
However, total standing was significantly (P<0.01) higher
and total lying time was significantly (P<0.01) lower in
individually introduced sheep as compared to sheep
introduced in small group.
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Time spent by sheep in total lying and standing during
rumination when confronted with new group individually
or in small groups
The individually introduced sheep preferred (P<0.01) to
ruminate in standing condition, whereas, the sheep
introduced in group preferred in lying condition. The
plasma cortisol level was also significantly (P<0.05) higher
in individually introduced sheep than those introduced in

ICAR- CSWRI, Avikanagar I 67



Annual Report

2016-17

groups. In conclusion, our results indicated that the welfare
of individually introduced sheep intoan established group
is seriously affected and remain in stressful condition for
first few days; this stressful effect can be reduced to some
extent by introducing in a small group instead of
individually in an established group.
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Plasma cortisol level of sheep in different days when
confronted with new group individually or in small groups

Effect of bedding material for amelioration of shearing
stress : Itis obvious that shearing induces stress in sheep.
However, providing bedding material after shearing may
reduce the stress. A study was conducted to assess the
effect of bedding material for the amelioration of shearing
stress effect. For this purpose sixteen adult non-pregnant
healthy Malpura ewes were equally allocated into two
groups viz, G1- without any bedding material served as
control and G2- provided with 2 inch thick bedding material
of chaffed mustard straw for next 7 days. The rectal
temperature was significantly (P<0.05) higher in G2 as
compared to G1, which might be due to chaffed mustard
straw act as an insulating material preventing body heat
dissipation through convection. Idle standing time was
significantly (P<0.05) lower in G2 whereas, idle lying time
significantly (P<0.05) higher in G2 as compared to G1;
which indicate the better comfort in bedding material. The
plasma cortisol level was also less in G2 as compared to
G1; although it was not significant. From the study, it is
pertinent to conclude that providing bedding material after
shearing may reduce the stress effect of shearing.

Effect of cold water on amelioration of short — term
heat stress: To assess the effect of cold water on
amelioration of short-term heat stress, eighteen Avishaan
rams were equally divided into three groups viz. G1, G2,
and G3. The rams of G1 were kept in the thermo-comfort
zone (below 35°C), whereas G2 and G3 were exposed to
heat stress inside the climatic chamber. All the rams were
provided with ad-libitum dry cenchrus hay throughout the
day and 400 g concentrate at evening for each ram. The
rams of G3 and G1 were provided with ad-libitum cold
drinking water (24-28°C), whereas the rams of G2 were
provided with water of the ambient temperature (>38°C)
during the day time. The body weight of rams in all groups
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reduced numerically, however; the decrease was
significant (P<0.05) in G2. The respiration rate, pulse rate,
rectal temperature and skin temperature of both G2 and
G3 was significantly (P<0.05) higher at afternoon as
compared to G1. The dry roughage intake at day time was
significantly (P<0.05) lower in G2 and G3 as compared to
G1; whereas; water intake in the day time was significantly
(P<.05) higher in G2 and G3 as compared to G1. The
roughage intake of G2 at night also remained significantly
(P<0.05) lower as compared to G1. The total dry matter
intake and roughage intake were significantly (P<0.05)
lower in G2, followed by G3 and G1. The blood samples
were collected fortnightly interval. The plasma samples
were separated and cDNA has been prepared from PBMC
and stored at -20°C for further blood biochemical
parameter analysis and heat shock protein (HSP)
expression.

Project : Performance appraisal of Dumba
(Fat-tail/rump) sheep

Code : PHY/01/02/XI1

Team : Davendra Kumar, LLL Prince, SK
Sankhyan, Arpita Mohapatra and SMK
Nagqvi

Duration : April 2016 — March 2017

The performance of Dumba sheep was evaluated under
stall fed conditions in semi-arid climatic conditions.

Production performance: Average body weights of
Dumba lambs at birth, 3, 6 and 12 months of age were 4.7,
33.2,50.9 and 91.4 kg, respectively. However, some of the
individual Dumba male achieved 60.0 and 97.8 kg body
weight at 6 and 12 month of age, respectively. Average
daily gain in body weights during 0-3, 3-6, 6-9 and 9-12
month of age were 316.7, 173.1, 185.0 and 171.1 g,
respectively. The average age at first lambing and inter
lambing period was 457.7 and 360.7 days,
respectively. The overall survivability of Dumba sheep was
95.9%. Average six monthly clips of hogget and adult
Dumba sheep were 545 and 449 g, respectively.

Dumba ewe with twin
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Perfomance of Dumba sheep

Body weight (kg) ADG (g)
Birth 4.70 0-3 month 316.7
3 month 33.20 3-6 month 173.1
6 month 50.90 6-9 month 185.0
12 month 91.40 9-12 month 1711

Age at 1% lambing 457.7 Inter lambing 360.7

(days) period (days)

Lactation yield 70.0 Dry matter

(litre / 90 day) intake (g/d)

Daily milk yield 780.0 Male 1820.0

(ml) Female 1782.0

Physiological response: In male Dumba. respiration
rate, pulse rate, rectal temperature and skin temperature
during winter were 21.1, 61.3, 38.9°C and 27.3°C in the
morning and 36.9, 65.4, 39.2°C and 33.1°C in the
afternoon, respectively. The corresponding values were
21.5,60.0, 38.8°C and 28.0°C and 32.8, 61.9, 39.1°C and
33.8°C in the females. The differences were significant
(P<0.05) only in the afternoon.

Feed and water intake: Dry matter (DMI) and water intake
during winter was 1820 g/d and 1.855 litre/kg of DMI,
respectively in males. The corresponding values were
1782 g/d and 1.395 litre/kg of DMI, respectively in females.

Milk yield: Total lactation milk yield (90 days) and average
daily milk yield of Dumba sheep were 70 litre and 780 ml,
respectively. The milk yield was higher during early
lactation period (first month) as compared to mid (second
month) and late lactation (third month) period.

Project : Production and multiplication of prolific
sheep through embryonic stem cell and
somatic cell nuclear transfer techniques

Code : ABT/01/02/XIl

Team : Satish Kumar, Rajiv Kumar, Davendra
Kumar, Krishnappa B, SMK Naquvi,
Basanti Jyotsana and AS Meena

Duration : April2013—March 2017

In vitro production of sheep embryos: IVF trials were
conducted for in vitro embryo production. Sheep ovaries
were collected from New Delhi / Jaipur slaughter house.
TALP media with PHE (Penicillamine, Hypotaurine and
Epinephirine) was used as a motility enhancing factor with
the aim to increase the fertilization rate. Embryos in morula
stage with 30-40% cleavage were obtained.

Isolation and establishment of embryonic stem cell
(ESC): To prepare feeder cells, fetal fibroblasts cell were
isolated and cultured from sheep fetus (50-60 days old).
In vitro derived embryos (Prolific sheep) were flushed for
isolation of embryonic stem cell. ESC culture was
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In-vitro production of sheep embryos of different
development stages

established in knock-out DMEM medium supplemented
with LIF (10001U/ml), bFGF (5 ng/ml) and 20% KSR. ES

cells were maintained in culture up to 450 days and
characterized on RT-PCR using pluripotency markers.

Established embryonic stem cells (ESC) colonies
up to 450 days on sheep fetal fibroblast feeder layer

M 1 2 3 4

Characterization of embryonic stem cells by transcription factors
(Lane M: 50bp ladder, Lane1: Oct4, Lane2: Sox2, Lane 3: c-Myc)

Cryopreservation of fetal fibroblasts cells: Following
isolation and culture, fibroblasts cells were cryopreserved
in medium containing DMEM with 20% FBS and 10%
DMSO.

ICAR- CSWRI, Avikanagar IS 69



Annual Report

2016-17

PROGRAMME 2. IMPROVEMENT OF SHEEP FOR WOOL PRODUCTION

Project . Geneticimprovement of Chokla sheep for
carpet wool production

Code : AGB/02/02/XII

Team . Ashish Chopra, AK Patel and PR Sharma

Duration : April2012-March 2017

Under semi-intensive management, Chokla lambs
attained least squares means body weight of 3.54, 17.38,
26.00 and 31.34 kg, respectively at birth, 3, 6 and 12
months of age. The overall least squares means for ADG
during 0-3, 3-6 and 6-12 month were 148.40, 90.72 and
40.21 g, respectively. The least squares means for lamb's
1st, 2nd and 3rd clip were 735.25, 731.31 and 613.88 g,
respectively. The least squares means for adult's annual,
spring, autumn and winter clip were 2003.20, 644.74,
586.99 and 735.64 g, respectively. The overall means for
medullation, fibre diameter and staple length were
14.88%, 33.38 pand 5.09 cm, respectively.

Chokla lamb

The tupping and lambing rate on tupped basis was 98.46
and 91.66%, respectively. The selection differentials for 6
month body weight and 6 monthly first GFY were 2.23 kg
and 104 g, respectively. The overall survivability of Chokla
sheep was 97.34%. Atotal of 127 animals were sold during
the year.
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Project . Development and stabilization of improved
sheep strain for the wool production in farm
and field of temperate region

Code : AGB/03/01/XII

Team : OH Chaturvedi, SR Sharma and D Sethi

Duration : April 2012-March 2017

Fine wool crossbred lambs attained 3.40, 14.71, 19.36 and
27.52 kg body weights, respectively at birth, 3, 6 and 12
months of age. Tupping and lambing on tupped basis were
91.14 and 79.43%, respectively. First six monthly and adult
annual GFY was 0.787 and 2.09 kg, respectively. The
staple length, fibre diameter and medullation were 3.35
cm, 19.78 p and 0.43%, respectively in 6 monthly clip from
lambs. The EAMR and EADR were 0.89 and 0.29 per 1000
animal days, respectively. A total of 109 sheep (50 male
and 59 female) were sold to farmers in the region for
geneticimprovement of flocks.

Performance of wool type sheep

Parameter Chokla Avikalin Bharat Synthetic
Merino  sheep
Mean body weight (kg)
Birth 3.54 3.05 3.71 3.40
3 month 17.38 16.12 19.41 14.71
6 month 26.00 20.44 25.63 19.36
12 month 31.34 34.84 27.52
Reproduction
Tupping% 98.46 95.55 80.54 91.14
Lambing% 91.66 88.37 85.90 79.43
(tupped basis)
Mean GFY (kg)
1" six monthly 0735 - - 0.787
Adult annual 2.000 1.910 2.780 2.090
Project Genetic improvement of Bharat Merino
sheep

Code AGB/04/01/XII

Team PK Mallick, AS Rajendiran, G Nagarajan,
R Pourouchottamane, SMK Thirumaran
and S Rajapandi

Duration : April2012 - March 2017

Bharat Merino sheep at SRRC, Mannavanur attained body
weights of 3.71, 19.41, 25.63 and 34.84 kg at birth, 3, 6 and
12 months of age, respectively. The average daily gain
during 0-3, 3-6 and 6-12 months of age were 188.9, 48.95
and 40.41 g, respectively. Selection differential were 2.74 kg
for six-month body weight and 230 g for first clip wool yield.
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Annual tupping and lambing on tupped basis were 80.54 and
85.90%, respectively. The annual average GFY was 2.78 kg
(3.11 kg in male and 2.60 kg in female). The survivability
between 0-3 months, 3-6 months, 6-12 months and adults
was 94.9, 99.2, 100.0 and 98.5%, respectively. Atotal of 191
sheep (80 ram and 111 ewe) were sold to the progressive
farmers for breed improvement in different parts of
Karnataka and Tamil Nadu.

Bharat Merino

Analysis of Inbreeding coefficient of BM sheep from
the base population: The average inbreeding coefficient
for whole analysed pedigree from 1975 to 2015 was
2.36%. Initially average inbreeding coefficient was 0.85%
(1975-1986) at Aviknagar and 2.49% (1987-2015) at
SRRC Mannavanur. The inbreeding coefficient observed
to increased with the addition of each generation to the
pedigree. Further, the inbreeding level were highly
significant for birth weight (4.4%), 3-M (4.0%), 6-M weight
(3.5%) and non-significant for 12-M weight and
GFY (2.9%).

Analysis of wool yield: First GFY data on 1557 sheep
born between 1987 to 2016 were collected from the
breeding flocks of BM sheep of SRRC, Mannavanur. The
overall average of 1st GFY was 1.88 kg. The data were
classified in three categories as low (0.4 to 2.4 kg), medium
(2.4-4.4 kg) and high (4.4-6.4 kg) with average mean of
1.4, 2.9 and 5.2 kg, respectively. In the frequency
distribution 1.0, 2.0, 3.0 and 4.0 kg 1* GFY distributed 503,
618,176 and 20 times, respectively.

Project : Adaptability and performance evaluation of
Avikalin sheep for carpet wool and mutton
production in southern states

Code : AGB/04/02/XII

Team : SMK Thirumaran, PK Mallick, AS Rajendiran,

G Nagarajan, R Pourouchottamane, S
Rajapandiand G Murali

Duration : September 2015 -March 2020

The pooled body weights of Avikalin at birth, 3 and 6 month
of age were 3.05, 16.12 and 20.44 kg, respectively. The
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average daily gain during 0-3 and 3-6 months were 145.00
and 51.43 g, respectively. The annual tupping and lambing
on tupped basis were 95.55 and 88.37%, respectively.

Avikalin ewe with lambs

The average adult annual GFY was 1.91 kg (2.65 in male
and 1.61 kg infemale). The survivability between 0-3, 3-6,
6-12 months and adults was 88.9, 100.0, 100.0 and 99.2%,
respectively. Atotal of seven sheep (1 ram and 6 ewe) were
sold for breed improvement.

Project : Identification of candidate gene
responsible for lustre parameter in Magra
sheep

Code : ABT/01/01/XII

Team : Rajiv Kumar, Satish Kumar, AS Meena,
Basanti Jyotsana, Ajay Kumar and HK
Narula

Duration : April2012 - March 2017

The major objective of the project is to identify genes
responsible for lustre phenotype in Magra sheep and
development of molecular test for identification of the
same. Keratin associated proteins (KAPs) are main
structural components of wool, forming semi-rigid matrix in
which the keratin intermediate filament is embedded.

PCR amplification of KAP6L, KAP7 and KAP8 has been
done from gene specific primers newly designed for full
open reading frame (ORF) of KAP6L, KAP7 and KAP8 with
product size of 712, 905 and 901 bp, respectively.

Wool samples from one year old Magra sheep were
collected for subjective evaluation of lustre from the flock
maintained at ARC, Bikaner. The samples were graded in
the scale of 1-5 for poor, average, good, very good and
excellent grade, respectively through visual appraisal. The
results of quality attributes of wool vis a vis visual grades
indicated that visual grading of wool samples was very
close to the quality appraisal of attributes and it could be
used as atool for grading of wool in the industry.
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PROGRAMME 3. DEVELOPMENT AND IMPROVEMENT OF TECHNOLOGY FOR VALUE

ADDITION IN SHEEP PRODUCTS

Project : Development of processes and value added
products from diversified animal fibre

Code : TXT/01/01/XIl

Team : Ajay Kumar, N Shanmugam, Sekhar Das
and Seiko Jose

Duration : April 2012 - March 2017

Development of blanket from fine wool mix with
improved Malpura wool: To further reduce the cost of
wool mix for blanket making, blankets were prepared with
different proportion of fine crossbred wool from NTRS,
Garsa (CBG) and improved Malpura wool (IMP). Initially,
the characteristics of Malpura wool fibre were improved
(fibre diameter- 40%; medullated fibre- 17%) as similar to
medium coarse wool. Thermal insulation value of blanket
from CBG and IMP mix wool (50:50) was higher (2.39 Tog)
than 100% CBG wool blanket (2.37 Tog) may be attributed
to more proportion of medullated fibres with higher
thickness of CBG and IMP mix blanket. The mixing of IMP
was found to reduce the cost of blanket by 15% but at the
cost of durability viz., lower fabric strength value and about
13% higher fabric abrasion loss. The blankets of CBG wool
(65%) in mix with both medium coarse wools and IMP wool
found to possess 10-15% improvement in frictional
properties for both dynamic and static friction test.

Enzyme and softener treatment to Dumba wool fabric
for improving its handle properties: The spinning of
pure improved dumba wool in semi worsted spinning
system was not possible due to inherent short length (47
mm) and poor fibre strength. Blending of fine wool and
nylon in proportion of Dumba / Bharat Merino / Nylon -
40:20:40 can be successfully spun into yarn of nominal
linear density and woven in fabric on handloom. The
prepared fabric was observed to be slightly harshin feeling
due to presence of medullated fibres (5.6%) which may
envisage to improve through finishing process. After the
removal of nylon the fabric thickness was reduced
proportionately with almost similar thermal insulation value.
The fabric surface friction was reduced after the removal of
nylon with soften yarn structure. The followed enzyme
treatment increase fabric thickness and thermal insulation
value by 10 and 5%, respectively. The coefficient of friction
was also increased marginally. The enzyme treatment
applied for bio-chemical removal of protruding hairs
(specially medullated fibre) to reduce the prickling effect. The
2™ time wet treatment causes felting effect which results in
increase in fabric thickness and fabric surface frictional
properties viz., dynamic and static friction coefficient by 4
and 5%, respectively. The softener treatment found to be
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improved fabric frictional properties without affecting its
thermal resistance. The improvement in frictional properties
i.e. fabric softness was observed by 15%.

Development of coarse wool products using braiding
technology: Coarse wool is difficult to spun into yarn due
to larger fibre diameter, higher number of medullated
fibres, high bending and torsional rigidity. Braiding is a
promising technique to utilize coarse wool in development
of value added products. A braid is a rope like tubular
structure, which is made by interweaving three or more

Wool product development by braiding process
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strands, strips, or lengths, in a diagonally overlapping
pattern. Braiding creates a composite rope that is thicker
and stronger than the non-interlaced strands of yarn. A
regular braid was constructed with multiflament yarns
placed on a circular braiding machine with a 16 carrier
arrangement. Coarse wool was scoured and carded. The
carded sliver was converted in to hand twisted strand by
traditional means and used to fill the braided tubular
structure. Polyester filament yarn / woollen yarn were used
in the outer cord to give attractive and durable finish. The
prepared braided yarn can be used for different decorative
and home furnishings at the nominal cost of production
(Rs. 113.0 and 354.0 for braided yarn doormat and picnic
mat, respectively).

Coarse wool utilization for useful household products
atvillage level: For value addition of coarse wool at village
level, process and practices were developed and prepared
useful products for household end use. This results in
better price realization and return to farmer/ artisans.

Bathroom mat Baby bed

Cushion (Masnad) Quilt making

DREF spinning of coarse wool and preparation of
home furnishing fabrics: Composite Jute-wool yarns
were produced on DREF spinning machine with different
proportion (10, 30, 40 and 50%) of Malpura wool as sheath
component. The yarn linear density was increased in
accordance to increasing wool componenti.e. 2.85, 2.12,
1.86 and 1.58 Nm, respectively. Furnishing fabrics were
prepared with 100% cotton warp and repared DREF yarns.
To compare the performance of prepared fabrics, three
sample fabrics with pure cotton, jute and Malpura wool
yarn as weft with same cotton warp yarn were also
prepared.

Thermal insulation properties of DREF yarn fabrics were
found similar to jute yarn fabric with increased fabric
thickness. The fabric flexural rigidity showed significant
improvement due to over twisting of core strand i.e. jute
yarn and high proportion of medullated wool fibres in
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Wool/Jute/cotton fabrics using DREF spun yarn

sheath. This over twisting can reduces the yarn strength
which ultimately results to inferior fabric strength values
compared to fabric with pure jute yarn in weft.

Efficacy of fire resistance of wool fabric using nano
kaolinite: Usually wool is not treated with fire retardant
finishes due to its inherent self extinguish characteristics.
But in special applications like carpets, curtains, etc it is
desirable that the wool fabric should be more fire retardant.
Nano kaolinite was envisaged to impart semi durable fire
retardant finish to wool fabric. Nano kaolinite solutions of
different concentration (0.5, 1.0, 1.5, 2.0 and 2.5% w/v)
were prepared in water using a dispersing agent (0.01%
v/v). The prepared solution was applied on wool fabric by
two methods (i) Exhaust method at high temperature
(80°C ininfra-red heating chamber for 30 min with constant
rotational stirring) and (ii) Pad batch method at room
temperature for 24 hr. The fabric was then rolled and kept
for 24 h in the wet condition by wrapping with a plastic
sheet. After 24 h, the fabric was unwrapped and dried at
ambient temperature. The application of nano kaolinite on
wool fabric was standardized by particle size analysis,
scanning electron microscopy (SEM), FTIR, atomic
absorption spectroscopy (AAS) and thermogravimetric
analysis (TGA).

The nano kaolinite based flame retardant treatment
showed 30% high fire retardant performance (LOI) for wool
fabric. Exhaust method of application of nano kaolinite on
wool fabric was found to be more effective in terms of fire
retardant. Nano kaolinite treatment @ 2.0% was optimized
for highest LOI value of 33. As nano kaolinite physically
adhered on the fibre surface, there was no chemical
reaction with the wool. The formulation showed poor
fastness to washing.

Moth proofing of wool fabric using nano kaolinite: One
of the major threats of wool fabric is moth attack.
Innumerable chemical substances have been suggested
for the prevention of moth attack. Majority of them are
synthetic organo-halogen causing environmental pollution
and some times toxic to human. Very few plant origin
natural anti moth sources were identified however,
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SEM images of raw wool fibre

Nano kaolinite treated wool fibre

treatment process is not energy efficient. So an eco-
friendly, cost effective formulation is needed for the
prevention of moth attack on woolens. Nano kaolinite
solutions of different concentration (0.1, 0.25, 0.50, 0.75
and 1.0% wi/v) were prepared in water with the help of
meta-acrylate based dispersing agent (0.01% v/v). The
prepared solution was applied on wool fabric by exhaust as
well as pad batch method.

The measurement of weight loss of fabric after incubation
period will directly indicates the effectiveness of anti moth
finishing to wool fabric. Generally a fabric is considered as
moth proof, if the weight loss is <2%. The pad batch
method was found more effective in terms of fabric weight
loss due to moth attack and higher mortality rate of moth.
The treatment concentration of 1.0% was optimized for
least fabric weight loss (1.52%) with highest moth mortality
rate (70%) against 12.85% fabric weight loss with moth
mortality rate of 14% only for control sample. The contact
toxicity analysis on carpet beetle moth with 1.0%
application of nano kaolinite solution was observed to
cause only 3.0% mortality. Thus, anti moth efficacy of nano
kaolinite may be attributed to the introduction of
antifeedant property to the fabric. The poor contact toxicity
(bio-assay) of nano kaolinite powder on moth could be
anticipated to bitter taste of nano kaolinite treated fabric
leading to starvation to moth and ultimately die. However,
during contact toxicity test, the moths were immediately
affected and died within a minute when the eulan solution
was applied on moth.
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Project : Development of value added products
from mutton and sheep milk

Code : MS/01/01/XI1

Team : YP Gadekar, AK Shinde, RS Bhatt, Gauri
Jairath (from 21.02.2017) and SAQ Naqvi
(upt025.01.2017)

Duration : April2012 - March 2017

Effect of binders on the quality of mutton nuggets: The
binders play an important role in imparting desirable
texture to meat products. During meat processing maida /
refined wheat flour is commonly used as binder. Many
individuals dislike food containing refined flour. Keeping in
view, the study was undertaken to evaluate the efficacy of
semolina as substitute to maida. Three different batches (i)
TO (control) - 3% maida, (ii) T1 - 1.5% each maida and
semolina and (iii) T2 - 3% semolina were prepared. The
cook yield and emulsion stability were non-significantly
lower in T2. The product pH for TO, T1 and T2 was 6.47,
6.33 and 6.19 respectively. The water activity and shear
force values were comparable. Significantly lower folding
test score was recorded for T2 product. The sensory and
textural attributes of the all products were comparable. The
findings of the study indicated that, the semolina / suji could
be used for partial replacement of the refined wheat flour.

Nuggets

Effect of curry leaf powder on quality of mutton pickle:
The study was undertaken to evaluate curry (Murraya
koenigii) leaves powder (@0.5%) as natural antioxidant.
The pH of the both the products were comparable
however, observed significant difference on day 60. The
water activity, titratable acidity, lipid and protein oxidation,
total plate count and yeast and mold counts of treated
pickle were significantly (P<0.05) increased as storage
period progressed. The coliforms were not detected until
30 days but growth was observed on day 60. On sensory
evaluation of pickle colour, appearance and flavor were
found comparable throughout the storage period. The
juiciness and sourness scores were differed significantly
on day 30. The texture and overall palatability were
comparable. Thus, both the pickles had comparable
physico-chemical and sensory attributes.

Effect of acidulents on quality of sheep milk paneer:
During paneer making, milk is heat treated and
subsequently acid coagulation is carried out using suitable
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acid (citric acid, lactic acid, tartaric acid, alum, sour whey).
A study was undertaken to evaluate the effect of acidulent
on the quality of paneer prepared from sheep milk. Two
types of paneer were prepared using citric acid (T1) and
acetic acid (T2) as acidulent. The yield of paneer was
significantly higher (P<0.05) on use of acetic acid. The
moisture and fat contents of T1 and T2 paneer were 46.17,
45.08 and 17.86, 18.11%, respectively. The sensory
scores for flavor, body texture, colour and appearance
were comparable for both the products. The hardness,
gumminess and chewiness values were significantly
(P<0.01) lower for T2 paneer. Hence, paneer prepared
from acetic acid gave more product yield with comparable
and soft textured paneer compared to paneer prepared
using citric acid as acidulent.

Paneer from sheep milk

Carcass characteristics of Malpura sheep: An
experiment was conducted to evaluate the carcass traits of
Malpura sheep at variable age (Gr-I: 6 months, Gr-ll: 7.5
months, Gr-Ill: 8.8 months, Gr-IV: 13.4 months and Gr-V:
90.9 months). The body length was significantly differed
among the groups. Average pre-slaughter weights were
24.49, 31.58, 29.2, 30.89 and 33.1 kg for Gr-I, I, 11, IVand V,
respectively, affected significantly by the age. Dressing
percentage on empty body weight basis diifered significantly
(P<0.001)and were 55.61,57.04,57.29,57.12 and 52.61 for
Gr-l to V, respectively. Loin eye area was 13.22, 17.05,
15.42, 15.05, 12.47 cm2 for Gr-l to V, respectively with
significantly lower area for Gr-V. The yields of inedible were
5.43, 6.78, 6.54, 6.82 and 6.77 kg while edible offal yields
were 1.57,2.62, 2.08, 2.26 2.32 kg respectively for Gr-1to V,
respectively. In commercial cuts the yields of leg, loin, rack,
neck/shoulder and breast/shoulder portions were
significantly lower for Gr-l. The chilling losses for loin cut
differed significantly but average chilling losses were
comparable. Average lean yields (%) were 58.17, 57.38,
55.39, 55.83 and 54.96 with significantly lower values for Gr-
V. The subcutaneous (7.23, 8.6, 6.7, 7.36, and 8.85%) and
intermuscular fat (6.02, 8.08, 11.36, 9.01 and 7.75 %)
content were significantly affected by age. The dissected
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bone were 23.99, 22.7, 23.14, 23.43 and 25.22% for Gr-l to
V, respectively. Lean: fat ratio was significantly higher for Gr-|
while meat: bone ratio were comparable. It was found that
age had significant effect on carcass traits of Malpura lambs.

Carcass characteristics of Patanwadi lambs: The age
of lambs was 6.9 and 9.6 months in Gr-l and I,
respectively. The body length was significantly (P<0.05)
higher in Gr-1l lambs. Average pre-slaughter weights were
29.58 and 35.04 kg for Gr-l, and Il, respectively and
significantly affected by feeding regimes.

Dressing percentage on empty body weight basis varied
significantly (P<0.01) from 51.00 (Gr-1) to 54.71 (gr-II).
Loin eye area was 15.6 and 18.5 cm2 for Gr-l and I,
respectively with significantly lower area for Gr-l. The
yields of inedible and edible offal's were 7.46, 1.80; 8.40,
2.91 kg for Gr-land Il, respectively. In commercial cuts, the
yields of leg, loin, rack, neck/shoulder and breast/shoulder
portions was comparable among the groups. The chilling
losses for rack, neck and shoulder cuts differed
significantly but average chilling losses were comparable.
Average lean yields (%) were 59.41 and 58.25 while
subcutaneous and intermuscular fat content were 5.24,
3.76; 7.46, 6.08% and dissected bone were 27.94, and
25.73% for Gr-I and Il, respectively. Lean: fat ratio and
meat: bone ratios were comparable. The findings of the
study indicated that age had significant effect on carcass
traits of Patanwadilambs.

Carcass characteristics of Avishaan lambs: The
carcass traits and meat quality of Avishaan lambs at 5
months of age under feedlot were evaluated. The body
length, heart girth, paunch girth and carcass measurement
were 55.83, 61.67, 70.83 and 77cm, respectively. The
average pre-slaughter weight was 25.2 kg. Dressing yield
of lambs on empty body weight basis was 55.46%. The loin
eye area was 16.51 cm2. The yields of edible and inedible
offal's were 5.76 and 2.33 kg, respectively. The yields of
commercial cuts for leg, loin, rack, neck/shoulder and
breast/fore shank were 1.87,0.82,0.83, 1.37, and 1.09 kg,
respectively. The half carcass weight was 5.97 kg. The
lean, subcutaneous fat, intermuscular fat and dissected
bone yields were 57.51, 8.62, 7.04 and 24.45%,
respectively. The average chilling loss was 2.05%. Thus,
Avishaan lambs at 5 months of age produced meat with
desirable quality.

Carcass traits of Malpura, Patanwadi and Avishaan lambs

Malpura Patanwadi Avishaan

Age (month) 6.0 6.9 5.0

pre -slaughter wt (kg) 24.49 29.58 25.20
Dressing (%) 55.61 51.00 55.46
Loin eye area (cm?) 13.22 15.60 16.51
Edible offal (kg) 5.43 7.46 5.76
Inedible offal (kg) 1.57 1.80 2.33
Lean yield (%) 58.17 59.41 57.51
Subcutaneous fat (%) 7.23 5.24 8.62
Intermuscular fat (%) 6.02 3.76 7.04
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PROGRAMME 4. DISEASE SURVEILLANCE, HEALTH CARE AND DISEASE DIAGNOSTIC

TOOLS

Project . Investigations on diseases of sheep and
goat

Code : AH/01/01/XII

Team : D Singh, FA Khan, CP Swarnkar, GG
Sonawane, DK Sharma (From 27.08.16),
SL Sisodiaand ASahoo

Duration : April2012 - March 2017

Mortality profile: The overall annual equivalent average
death rate (EADR) was 0.188 and 0.164 per 1000 sheep
and goat days at risk, respectively. In sheep flocks, the
major non-specific reasons for mortality were consisted of
pneumonia (28.1%), enteritis (13.1%), septicaemia
(11.3%) and impaction (6.3%). Among specific causes, the
contribution of neonatal inanition and JD was 2.5% (each)
of total deaths. Breed-wise EADR was minimum (0.140)
Patanwadi followed by Avishaan (0.215), Malpura (0.171),
Avikalin (0.215), GMM (0.243) and maximum in Garole /
Kendrapada (0.605). Age-wise analysis revealed highest
EADR in suckling (0.703) followed by adult (0.129), hogget
(0.118) and lowest in weaner (0.069). Male had higher
EADR (0.265) than female (0.154). The monthly %
mortality varied from nil (May-Jun, Aug, Mar) to 1.47 (Jan).
The overall expenditure (per head / annum) on health
management during 2016-17 was Rs. 74.91 and 114.91
for sheep and goat, respectively.

Disease investigation: Out of 264 faecal samples from
sheep (247) and goats (17), 39.68% sheep and 5.88%
goat samples were found positive for acid fast organisms.
On RBPT, Out of 124 samples from sheep and 34 from
goats from CSWRI, only 7 (5.65%) sheep were found
positive for brucellosis. The organisms causing mastitis
were found resistant to methicilin, penicilin-G and
streptomycin.
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Suspected mineral (Copper) deficiency in kids: Out of
263 kid born, 14 kids were reported with signs like stiffness
of back, extension of hind limbs at carpal joint, ataxic gait,
anorexia, weakness, paresis and death.

Clinical signs of suspected copper deficiency in kids

The liver showed congestion, enlargement and pale
yellowish foci. Heart revealed characteristic white foci on
epicardium with thickening of myocardium. Congestion /
haemorrhage, edema and consolidation with red
hepatization was found in lungs. Brain was fragile with
edematous fluid in ventricles and sometimes congested
blood vessels.

Oedematous ventricles
and fragile brain

White foci on epicardium with
thickened myocardium
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On histopathology, there were focal necrosis and diffused
degeneration of the hepatocytes in liver, fibrosis of bronchi
and bronchiole with proliferation of muscle cells,
degeneration of tubular epithelium and atrophy of
glomeruli with MNC infiltration and proliferation of muscle
fibers in the basement membrane, fibroblastic proliferation
in myocardial muscles, neuronal degeneration with foci of
microglial cells in cerebrum, necrosis and vacuolation in
Purkinje cells and chromatolysis in anterior area of white
matter of the spinal cord and necrosis of the skeletal
muscle fibers. The concentration of copper was lower in
serum (0.59+0.03 ppm) and liver (12.55+3.75 ppm/g DM).

Liver Lung
Heart Brain
Spinal cord Skeletal muscle

Histopathological lesions in kid

Initially four cases were treated with available copper
sulphate but kids did not respond. Subsequently other
eight kids were treated with Copper glycinate and four kids
recovered from clinical illness.

Investigation on Rickets in lambs: Out of 113 lambs, 18
male lambs (15.9%) were reported with the deformities in
limbs. On the basis of hemato-biochemical analysis and
clinical manifestation the ailment was diagnosed as
rickets. Conformational changes with improvement in
hemato-biochemical parameters were observed in lambs
after mineral supplementation.
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Conformation changes in affected lamb after treatment
for 45 days

Effect of feeding complete feed blocks containing
dried Neem leaves on resistance and resilience of
lambs against H. contortus: Feeding trial was conducted
in 6-9 months old lambs with Neem control (NC), with
Neem infected (NI) and without Neem infected (WNI).
Lambs were trickle infected initially with 400 L, / kg body
weight of lambs and subsequently with 500-600 L,/head
thrice a week for 6 weeks. The diet consisted of CFBs
having concentrate: forage (guar straw and dry Neem
leaves) in 60:40 ratio. The daily amount of block offered
was 3.0% of total body weight of lambs of each pen. All the
lambs in WNI gr become anaemic. There was no
difference in pre patent period between NI and WNI
groups. From day 33 to 46 lambs of NI gr excreted fewer
eggs than WNI gr. A significant difference in PCV and Hb
was observed between NI and WNI groups on week 4 and
6. Highest (51.3 g) ADG was obtained in NC group
followed by WNI (37.5g)and NI (8.7 g) group.

Project : Diagnostic and therapeutic interventions
in respiratory infections

Code : AH/01/02/XII

Team : GG Sonawane, DK Sharma (from
27.8.16) and OP Koli

Duration : April2012-March 2017

Nasal swabs from affected sheep and goats were
collected for antibiotic sensitivity test by Kirby bayer
method using Muller Hinton agar plates. The sensitivity
was high for imipenam, cefepime, kanamycin,
ceftazidime-T, nitrofuranroin, polymixin B and amoxyclav,
An intermediate sensitivity was observed for enrofloxacin,
streptomycin, erythromycin, ofloxacin, doxycyclin and
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chloremphenicol. Resistance was observed for penicillin
G, bacitracin, methicillin and ampicillin. On the basis of
availably and cost effectiveness of drug, enrofloxacin was
used to treat the animals with supportive therapy. Clinical
recovery was observed in 11 sheep (out of 12) and 12
goats (out of 14). On histopathology, chronic suppurative
bronchopneumonia (7), chronic fibrinous pneumonia (3)
and acute interstitial pneumonia (2) were diagnosed. E.
coli (8), Staphylococcus sp. (6) and Acenetobacter sp. (4)
were isolated from the affected lungs.

Project . Genetic improvement of resistance to
Haemonchus contortusin sheep

Code : AH/01/03/XII

Team : D Singh, CP Swarnkar, Satish Kumar, LLL
Prince and Rajiv Kumar

Duration : April2012 - March 2017

The over-dispersion in faecal egg counts in a flock
provides opportunity to select genetically resistant animals
as a sustainable non-chemical based option for worm
management.

Level of infection in lambs under natural conditions:
The sire-wise mean FECs ranged from nil to 2100.0 epg in
Malpura and from 50.0 to 2366.7 epg in Avikalin breed at
naive stage (August). The corresponding values at
exposed stage (November) were 200.0 to 2850.0 epg in
Malpura and 266.7 to 3800.0 epg in Avikalin.

Selection of divergent lines and within breed
variation: In selected progenies, at exposed stage the
mean FECs remained around 7-times higher in S line
compared to R line in Malpura and around 4-times higher
in S line compared to R line in Avikalin. The heritability (h?)
estimates for FECs from 2004-16 were 0.380 and 0.104 in
Malpura and Avikalin sheep, respectively at pre drench
and 0.209 and 0.039, respectively at post drench stage.

Performance 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 givenin August.

In comparison to initial body weight, at the end of year the
gain in body weight ranged from 7.75% (R-line) to 7.90%
(S-line) in Malpura and from 6.40% (S-line) to 9.36% (R-
line) in Avikalin. The mean annual GFY did not differ
significantly among lines in both the breeds. Lambing on
tupped basis was slightly higher (90.16%) in S-line
compared to 85.06% in R-line. The annual mortality
ranged from 1.75% (R line) to 2.30% (S line) in Malpura
and from nil (Rline) t0 9.52% (S line) in Avikalin.

Growth and wool yield of animals selected during
2016: The ADGs during 0-3, 3-6, 6-12 and 0-12 months
were 166.67, 109.56, 33.83 and 89.79 g, respectively in R
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line and 168.00, 107.11, 37.00 and 86.08 g, respectively in
S line of Malpura flock. The corresponding vaues were
164.22, 123.67, 28.67 and 85.12 g, respectively in R line
and 156.22, 126.22, 29.78 and 84.33 g, respectively in S
line of Avikalin flock. The annual GFY in selected
progenies ranged significantly from 1.100 (R line) to
1.391kg (S line) in Malpura and non-significantly from
1.529(Sline)to 1.672 (Rline) in Avikalin.

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. From birth to 12 month of age, ADG remained
almost similar in both the lines and varied 86.33 (R line) to
88.86 g (Sline)and from 81.78 (Rline)to 82.41 g (Sline)in
Malpura and Avikalin, respectively.

Generation level and intensity of infection: In both the
breeds under natural challenge monthly intensity of
strongyle infection remained at consistent level across the
different generation levels (upto 5th generation) on
majority of occasions. Further for all the generation levels,
the monthly FECs remained around 1.5 to 2-times lower in
R-line compared to S-line supports heritable nature
of FECs.

Molecular studies : Results of challenge study showed
that the expression of the IFNy, TLR-4, and IL-123 was
significantly (P<0.05) higher in R-line as compared to S-
line. IRF-3 was significantly (P<0.05) lower in R-line as
compared to S-line. Further, the expression IL-18 was
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PROGRAMME 5. VALIDATION, REFINEMENT AND DISSEMINATION OF DEVELOPED

TECHNOLOGIES

Project : Integrated approaches for improvement in
productivity of sheep under field condition

through transferable technologies
: TOT/01/01/X11

: Rajiv Gulyani (Upto 30.09.2016), SMK Nagqvi,
Arun Kumar, D Singh, A Sahoo, GL Bagdi, N
Shanmugam, SC Sharma, Davendra Kumair,
CP Swarnkar, Ajay Kumar, Roop Chand, Ved
Prakash, Kalyan De, Raj Kumar, LR Gurjar,
BS Sahu, MC Meena, RL Bairwa, DK Yadav
and RKMeena

: April 2012 - March 2017

Code
Team

Duration

The institute had adopted 24 villages for demonstrating the
sheep technnologies.

Breeding and genetic improvement: A total of 83 flocks
(5471 sheep) were covered in three clusters of TOT areas.
Average body weights of lambs at birth, 3, 6 and 12 months
age were 3.33, 16.86, 25.82 and 29.25 kg, respectively.
Average 1st six monthly GFY in lambs and adult were
541.73and 512.00 g, respectively.

Farmer's flock

Atotal of 1463 lambs and 344 ewes were sold by farmers of
TOT area. Average sale price of adult male, female and
lamb was Rs. 7060, 5467 and 2598, respectively. The
lambing in field flocks occurred throughout the year with
uneven distribution (76.81% of lambing in August to
January). A total of 78 rams and 57 bucks were sold /
distributed to farmers for breed improvement.

Physiological and reproductive techniques: A total of
244 ewes belonging to eight farmers of three villages were
synchronized using intra-vaginal sponges and PMSG (200
IU) protocol. The estrus was observed in 83.6% of the
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ewes within 2 days of sponge withdrawal. These ewes
were inseminated using fixed time Al with liquid chilled
semen (twice after 48 and 56 h of sponge removal). Out of
total, lambing of 110 ewes is awaited and out of 94
remaining ewes, 63 (67.02%) lambed. The overall estrus
response and lambing rate were 83.61 and 58.67%,
respectively.

Al in sheep at field

Improved feeding practices: The demonstrations (3) on
liquid milk formulae (150 ml/day) supplementation to 38
lambs were laid at farmer's door. The average body weight
of lambs at 95-120 days of age ranged from 21.95 to0 25.95
kg. The average sale price fetched per lamb varied from
Rs. 3000 to 3500 per lambs with a net profit of Rs. 800 per
lamb as compared to control (without MF) was received by
the farmer. In other two demonstrations in lambs from
prolific ewes, higher body weights were recorded in lambs
fed with LMS compared to control group.
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A demonstration on silage feeding was carried out at
farmers' field at Tantiya village during kharif season. About
4.0 quintal complete feed blocks were prepared under
people's-participatory program mode and demonstrated
their feeding to ewes at farmer's field.

Demonstration on agro-horti-pasture system were
successfully conducted at Soda village in the kharif
season. The moong (K 851) fodder was grown in Ardu
based agro-horti-pasture system. Higher biomass yield
was observed under Ardu based agro-horti-system
followed by Aonla, Ber, Lemon, etc. The survivability of fruit
and fodder trees were 100%. Knowledge on proper
watering and prunning of fruit / fodder plants, spray of MP
dust to control insects and pests in fodder and fruit trees
and Azolla feeding was imparted to farmers through
trainings.

Two Azolla unit were established at farmer's field. The
culture was provided by the Institute and after an initial
growth period of 15 days, demonstrated the harvesting
and multiplication of Azolla. The Azolla feeding was found
beneficial to the animals. Preparation and advantages of
value added sheep manure were disseminated among
farmers. Demonstration was laid on manuring with sheep
manure mixed with wool dust in a 4 x 4 feet sized pit at
farmer's door. After decomposition of both sheep manure
and wool dust, it was used to sustain soil fertility and crop
productivity.

Azolla production unit in farmer field

Health technologies: The annual morbidity in TOT and
participatory sheep flocks was 46.4 and 76.9%,
respectively. Major conditions responsible for morbidity
were pneumonia, enteritis, wound and lameness. The
causes responsible for morbidity revealed that among non
specific entities, affections of alimentary system
predominated (37.5%) in TOT flocks followed by diseases
of respiratory (29.8%) and musculoskeletal system
(26.2%). Similarly in participatory flocks, diseases of
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alimentary system accounted for maximum (42.4%)
morbidity followed by affections of respiratory system
(31.4%) and musculoskeletal system (21.1%). Centre-
wise prevalence of diseases revealed predominance of
affections of alimentary system (enteritis, simple
indigestion, tympany) at Swaria, Malpura and Bhipur while
affections of respiratory system (pneumonia) at
Chawandia. The annual mortality in TOT and participatory
flocks was 7.84 and 9.23%, respectively. The predominant
conditions responsible for mortality were pneumonia,
debility and enteritis. Seasonal profile exhibited higher
contributions of pneumonia in monsoon and winter in TOT
flocks. On the other hand in participatory flocks, affections
of alimentary system contributed maximum in winter. The
age-wise distribution revealed higher deaths due to
pneumonia and debility in adult, due to diseases of
respiratory and alimentary system in hoggets and lambs.

A total of 1052 faecal samples from farmer's flocks were
screened for gastrointestinal (Gl) parasites. The overall
annual incidence for strongyle infection was 66.6% with
distinct seasonal variation from 38.1% in winterto 77.2% in
monsoon. The occurrence of high level of infection was
mainly observed during monsoon. Among flukes, only
Amphistomes were recorded and their incidence was
peaked during May to August with an overall annual
positivity of 13.5%. The annual incidence of Eimeria
oocysts was 33.5% with minimum incidence (26.3%)
during summer. Serum samples (84) from aborted sheep
showed 58.33% sero-positivity for brucellosis on RBPT.
Under prophylactic measures a total of 10485, 6887, 920
and 5040 sheep were vaccinated against ET, Sheep pox,
FMD and PPR diseases, respectively. Besides, 16902
sheep were given deworming for Gl nematodes and
amphistomes. Periodically health camps (6) were
organised where a total of 450 animals belonging to 68
farmers were treated.

Wool utilization through indigenous wool products
developed by local artisans: Thee-month training
programme (2) on designing and value addition of wool
and speciality hair fibres were organized for rural women
artisans.

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 seven exhibitions during the year, a total of
12250 visitors benefited. Recent information on sheep
rearing and management practices were provided to
farmers, extension personnels and students (1353) from
differentagencies (43) visited the institute.
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Women artisan on training at CSWRI

The other events organized were National sheep and wool
fair (1) and trainings (14) on different aspects of sheep and
goat rearing (341 participants including 99 women). The
“Institute Farmer Participatory Programme” is continuing
with demonstrations of technologies to selected farmers.
Under Sansad Adarsh Gram Yojna, the institute has
adopted four villages (1500 sheep in 24 flocks) and
reguarly implementating flock health activities. A total of
2312 farmers were benefited through visits (59), interface
meetings/gosthies (40), trainings (19), demonstrations
(17), mobile based advisory (3), literature support (20) and
input support (17) under Mera Gaon Mera Gaurav
scheme. Pamphlets, bulletins, folders and calendar
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Exposure visit

related to different technologies were published and
distributed to farmers, trainees, NGOs, Govt. Agencies,
professionals etc for creating awareness about sheep
production. The Institute is registered on mkisan.gov.in
portal. This enables us to send free bulk SMS's to the
intended beneficiaries.

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

Code : TOT/04/01/XI

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

Duration : April2012-March 2017

Sheep health investigation in field: Presence of
brucellosis and leptosipirosis to the tune of 52.1% (25/48)
and 18.8% (9/48) was detected in ewes with history of
repetitive abortion in flocks of Seevalaperi (Tirunelveli) and
Maniyatchi (Thoothukudi), respectively. The nucleotide
sequences of envelope gene of Orf virus isolates collected
from lesions in sheep affected at kodai hills were submitted
to GenBank.

Performance of Bharat Merino crosses in field
condition: Atotal of 12 villages were surveyed in Kolar and
Chikballapura districts (Karnataka) to study the performance
of BM sheep in field condition. The body weights at birth, 3, 6
and 12 months of age were 3.82, 19.54, 29.28 and 46.40 kg,
respectively in BM crossbred males. The corresponding
weights were 2.68, 11.84, 19.40 and 27.08 kg, respectively
inlocal non descriptive male sheep.

The body weights at birth, 3, 6 and 12 months of age were
3.16, 16.15, 24.94 and 36.00 kg, respectively in BM
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crossbred female. The corresponding weights were 2.36,
11.08, 16.50 and 22.34 kg, respectively in local non
descriptive female sheep.

50 O BM cross
[OLocal non-descript

40 -

30 -| Male Female

20

10

Average body weight (kg)

Birth 3-M 6-M 12-M

Birth 3-M 6-M 12-M

Comparative body weights of sheep in field condition

Popularization of package of practices: Off (8)and on
campus (4) training programmes on different aspects of
sheep management practices were organized for 356
farmers.

Project : Improvement in the livlihood of tribes
through sheep and goat production in
tribal areas of Rajasthan

Code : TSP/01/01/XII

Team : SMKNagqvi, SL Sisodia and Roop Chand

Duration : April2014 - March 2017

The project activities were accomplished in 200 tribal
farmers selected on the basis of survey in Dungarpur
district. Patanwadi ram (15) and Sirohi bucks (10) were
distributed to 25 tribal farmers included five widow women.
The farmers were demonstrated improved technologies
on livestock health and agriculture at regular interval
through camps, trainings, and chopal. The other activities
carried out were vaccination of animals (745), anthelmintic
drenching (4916), need-based treatment of animals (635),
faecal sample examination (463), distribution of veterinary
medicine kits (238), concentrate ration (1300 kg), mineral
mixutre (310 kg), seed of maize, moong, urd, lady finger, til,
cenchrus, lucern, kashani, sudan, bajra, jowar, fruit plants
(200), soil improver, micronutrients, rhizobium and PSB
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culture and organic manure (55 kg). Animal health camp
(5), Agricultural camp (4), Kisan goshti (2), Field day (5)
and chopal (2) were organised.

Input distribution to TSP farmer

Gosthi in TSP area
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EXTENALLY FUNDED PROJECTS

ICAR FUNDED PROJECTS

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

Sponsoring: ICAR Mega Sheep Seed Project
agency

Team . Ved Prakash, GR Gowane, Arun Kumar,
Rajkumar Chahal, Kalyan De, OP Koli (up
to 31.10.2016) and RR Meena (from
1.11.2016)

Duration : March2014-March 2017

The objectives were to produce around 50 breeding rams
of Malpura breed every year and to cover about 2500
breedable ewes in field. In the farm unit, the least squares
means for body weight of lambs at birth, 3, 6 and 12
months of age were 3.23, 17.00, 27.40 and 32.56 kg,
respectively. Average daily gains during 0-3, 3-6 and 6-12
months were 152.62, 110.93 and 34.56 g, respectively.
The overall least squares means for 1st and adult six
monthly and adult annual GFY were 0.732, 0.500 and
1.038 kg, respectively. Tupping rate was 99.20% whereas
lambing rate on tupped basis was 84.45%. Age at first
service and age at first lambing for ewes bred first time in
2016 were 437.10 days and 606.91 days, respectively.
Survivability at 0-3 months, 3-12 months and adult stage
were 97.32,98.12 and 98.78%, respectively.
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Growth of Malpura lambs in farm and field flocks

In the field flocks, a total of 49 farmers from 20 villages
(4086 sheep with 2628 breedable ewes) were covered
under the programme. The least squares means for body
weight at birth, 3, 6 and 12 months of age were 3.34,
14.13, 19.47 and 28.38 kg, respectively. Progeny born to
ram supplied from institute recorded body weights at 3
month (14.15 vs 14.12 kg), 6 month (19.76 vs 19.18 kg)
and 12 month (29.50 vs 28.05 kg) of age compared to
those born to field rams. The lambing rate was 76.02% on
ewes available basis.
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Compartaive growth of Malpura lambs born from institute
and farmer's ram in field

A total of 13692 vaccination, 3136 deworming and 6446
treatment were carried out in field flocks spread over
different centers. A total of 51 Malpura rams were sold /
distributed to progressive farmers.

Distribution of essential inputs

Title : Improvement of Marwari sheep for carpet
wool production through selection

Sponsoring : ICAR Network project on sheep

agency improvement

Team : HK Narula, Ashish Chopra, PR Sharma
and Vimal Mehrotra

Duration : April2012-March 2017

To improve the Marwari sheep for producing 1.5 kg adult
annual GFY with 30-40u fibre diameter and around 50%
medullation, an elite flock is being maintained at ARC,
Bikaner. The overall least squares means of birth, 3, 6 and
12 month's weight were 3.30, 16.86, 25.92 and 31.51 kg,
respectively. Average daily gains during 0-3, 3-6 and 6-12
months were 151.33, 98.56 and 30.28 g, respectively. The
annual tupping and lambing rate on available basis were
96.47 and 87.50%, respectively. The least squares means
for adult spring, autumn, annual and lambs 1stand 2nd clip
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were 708.76, 632.63, 1424.59, 589.62 and 615.04 g,
respectively. The least squares means for fibre diameter,
per cent hetro and hairy fibres, medullation, staple length
and crimp percm were 40.65 p, 30.77%, 22.10%, 53.58%,
6.12 cm and 0.60 per cm, respectively. The overall
survivability was 98.00%. A total of 132 rams/ram lambs
and 53 ewes/hogget females were sold to the farmers of
breeding tract for rearing and genetic improvement in
the animals.

Comparative performance of Marwari and
Magra sheep at ARC, Bikaner

Attributes Marwari Magra
Body weight (kg)

Birth 3.20 3.19

3 month 16.86 18.20

6 month 25.92 25.18

12 month 31.51 30.35
Average daily gain (g)

0-3 month 151.33 167.75

3-6 month 98.56 72.54

6-12 month 30.28 27.78
Reproduction (%)

Tupping 96.47 96.36

Lambing (Available basis) 87.50 85.45
GFY (kg)

1 Lamb clip 0.590 0.592
Wool fibre parameters

Fibre diameter () 40.65 34.89

Medullation (%) 53.58 23.62

Staple length (cm) 6.12 6.44
Title : Evaluation and genetic improvement of

Magra sheepin field
Sponsoring: ICAR Network project on sheep

agency improvement

Team : AK Patel, HK Narula, Ashish Chopra,
Nirmala Sainiand PR Sharma

Duration : April2012-March 2017

At farm level, the overall least squares means of birth, 3, 6
and 12 month's weight were 3.19, 18.20, 25.18 and 30.35
kg, respectively. The overall least squares means during 0-
3, 3-6 and 6-12 M of Magra lambs were 167.75, 72.54 and
27.78 g, respectively The overall tupping and lambing on
ewes available basis were 96.36 and 85.45%,
respectively. The least squares means for lambs first,
second and third clip were 592.30, 602.50 and 574.14 g,
respectively. The least squares means for fibre diameter,
per cent hetro and hairy fibres, medullation, staple length
and crimp per cm were 34.89 y, 19.34%, 5.02%, 23.62%,
6.44 cm and 0.71 per cm, respectively. The overall
survivability was 96.41%. Atotal of 52 rams/ram lambs and
40 ewes/hogget females were sold to the farmers of
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breeding tract for rearing and genetic improvement in the
animals.

Magra ram distribution through ATMA

In field flocks, the overall least squares means of birth, 3, 6
and 12 month's weight were 2.62, 15.04, 21.05 and 28.36
kg, respectively. There was an improvement of body
weights at birth, 3, 6 and 12 months by 6.2, 8.48, 8.67 and
5.33% in lambs born from rams of institute in comparison
to the rams of farmers. The overall lambing was 77.78%.
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Relative improvement in body weight of lambs born from
institute ram in field

A total of 28 health camps were organized and vaccinated
14185 sheep for ET, 5296 for PPR and 8579 for Sheep
Pox. The annual mortality was 7.9% in field flocks. Six on
campus and six off campus trainings were organised.
Rams (26) of lustrous wool quality were purchased from
field and 44 rams were distributed to farmers.

Lambs born in Magra field unit
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Field day at Kotda village (Magra field unit)

Title : Genetic improvement of Sirohi goats for
meat and milk production

Sponsoring : ICARAICRP project on goatimprovement
agency

Team : SS Misra, Arun Kumar, Indrasen Chauhan
(up to 24.6.2016) and GR Gowane (from
14.3.2017)

Duration : April2012- March 2017

The overall least squares means for body weights of kids
(born during 2012-13 to 2016-17) at birth, 3, 6 and 12
months of age were 3.09, 12.27, 19.93 and 31.32 kg,
respectively. The average daily gainwas 101.76 and 68.15
g from 0-3 and 3-12 months of age, respectively. The least
squares means of milk yield of does kidded during 2011-12
to 2015-16 at 90 days, 150 days, total lactation milk yield
and lactation length were 66.06, 93.13 and 106.85 kg and
192.78 days, respectively. The annual tupping and kidding
rate on tupped basis was 94.12 and 103.79%, respectively
with a litter size of 1.13. The annual mortality rates in 0-3,

Sirohi buck

3-6, 6-12 month age groups and in adults were 9.46, 1.43,
0.42 and 0.33%, respectively. Atotal of 201 goats (88 male
and 113 female) were sold to farmers, Government and
non-government agencies. In addition to these, two

.. ______________________________________________________________|

superior Sirohi buck were distributed free of cost to
registered goat farmers for breeding and improvement.
Four KVKs located at Bundi, Chomu, Sangaria
(Rajasthan) and Khedbrahma (Gujarat) were provided
with breeding males and females for establishment of
Sirohi goat units.

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

Sponsoring : ICAR Network / outreach project
agency

: RS Bhattand ASahoo
. April2012 - March 2017

Team

Duration

Methane emission from finisher lambs fed different tree
leaves incorporated complete feed block: Tree leaves and
shrubs enriched in polyphenols, saponins and alkaloids
incorporation in feed are reported to reduce methane
emission in animals. An experiment was performed on 36
male lambs (3 months old) subjected to four treatments
involving three replicates per treatment. Minimum
methane emission/ day (29.2 g) was recorded in lambs fed
Ardu+Khejri leaves and Ardu+Pala leaves in their diets as
compared to feeding Ardu+Neem (33.7g) and Ardu (31.2g)
containing feed blocks. Methane emission per kg weight
gain was lowest in Ardu+Pala (206.4 g) and Ardu+Khejri
leaves (207.9 g) fed lambs.Total microbial N synthesis was
highest in Ardu+Khejri leaves CFB followed by Ardu
CFB group.

Lambs with SF, assembly for methane estimation

Methane emission in finisher lambs fed complete feed
block supplemented with aromatic roughage sources:
Six month old finisher male lambs (36) were equally
divided in three groups. Saunf straw and eucalyptus
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leaves (10% each) were supplemented in test group along
with control. Five representative lambs from each group
were selected and after adaptation, fitted with breath
sample collection assembly.

After 6-8 successful collection, five most consistent values
were averaged to get a value of methane emission from
lamb. After collection a metabolic trial was conducted on
same lambs for 10 days with 6th day as collection period.
Methane emission / day was higher (P<0.05) in control
followed by eucalyptus leaves supplemented group and
saunf straw fed group. Methane emission per kg weight
gain was lower in saunf-CFB group while higher in
eucalyptus-CFB group.

Methane emission in adult ewes fed diet supplemented
with shrubs growing in arid region: Crotolaria
medicageniais - a monsoon leguminous weed showed
methane mitigation potential in vitro. Another herb is
Blepharis indica, grows during winter has also shown
methane mitigation potential.

Adult Malpura ewes (32) females were equally divided into
four groups and fed four different types of complete feed
block. Different types of roughages were added at 40% of
total diet and fed ad libitum to ewes for 42 days. Methane
emission from each ewe was estimated by SF, tracer
technique.

The metabolic trial on these ewes was conducted to study
the digestibility of each nutrients. Four hour post feeding
rumen liquour samples were collected from each ewes to
study the rumen metabolites. Methane emission data
revealed lowest methane emission in ewes fed Blepharis
indica CFB (25.5 g) followed by Crotolaria CFB (34.9 g),
Methi straw CFB (40.9 g) and highest with cenchrus
CFB (44.69).

Ewes fitted with SF6 assembly
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Title : Veterinary type culture - Rumen microbes
Sponsoring: ICAR - Network project
agency
Team : A.Sahoo and RS Bhatt
Duration : April2012-March 2017

Isolation and characterization of fiber degrading
bacteria from herbivores: Out of a total of 31 isolates, 26
molecularly distinct isolates were identified and
characterized on morphological and biochemical basis.

Isolation and characterization of tannin degrading
bacteria: Out of 18 monoculture isolates, 11 showed
strong tannase activity with an increasing trend with days
of incubation. A varied but no definite response observed
with respect to growth in different phenolic monomers at
different concentration. These promising isolates could
sustain growth even at higher phenolic monomer
concentration. All isolates except no. 3 failed to exhibit
growth in syringic acid.

Metagenomic analysis to study diversity of rumen
bacteria in different sheep type: Studies revealed that
low Selenomonas and Propionibacterium may be less
glucogenic. Difference in ratio of bacteroidetes and
firmicutes between Dumba and Malpura may have
contributed to difference in fat metabolism and the
resultant fat-tail in Dumba.

Attributes Dumba Malpura

Abundant Bacteroidetes = Bacteroidetes

phylum Unclassified Ascomycota
(derived from Proteobacteria
Eukaryota) Unclassified
Firmicutes (derived from
Ascomycota eukaryota)

Firmicutes

Abundant genus Prevotella Prevotella
Bacteroides Propionibacterium
Clostridium Bacteroides

Enzyme class

Glycoside 31.1 36.2

hydrolases (%)

Cellulose binding 33.1 28.0

module (%)

Carbohydrate 3.7 3.8

esterases (%)

Auxillary activites 0.2 1.2

Glycosyl 30.4 29.1

transferases (%)

Polysaccharide 15 1.6

lyases (%)

ICAR- CSWRI, Avikanagar I 87



Annual Report

2016-17

Microbial domain of Dumba and Malpura sheep

Title : Adaptation strategies in sheep to thermal
stress through nutritional and
environmental manipulations

Sponsoring: ICAR-NICRA

agency

Team : A Sahoo, SMK Naqvi, Kalyan De,
P. Thirumurugan and RK Paul

Duration : April2012-March 2017

Nutritional manipulation to enhance resilience against
climate related stresses during summer: Azolla, silage
(Oat 75 + Ardu 25) and water melon (farm waste) with a
moisture content of 95.8, 76.6, 95.1 and 71.3%, respectively
fed to sheep. One third of total water requirement of sheep in
these groups could be met through feeding of these locally
available high water containing succulent feed. Additionally,
dry matter need and gut fill was achieved in these groups
compared to that fed on cenchrus hay. Established a thorny
variety of cactus (Oputia polyacantha), native to semi-arid
Rajasthan and quite adaptable to this region grows
abundantly in nearly one ha protected land. It contained
76.6% moisture, a little lower than the less thorny variety of
prickly-pear cactus. Average feed consumption recorded
was 18111226 g/d suggesting its acceptability. An amount of
1.4 L water and 424 g of DM was made available to sheep
through feeding of native thorny cactus.

Feeding of cactus, azolla and silage to sheep during
summer on oxidative stress indices: Catalase activity
increased in both antioxidant supplemented and
temperature controlled group kept in climate chamber.
SOD activity increased in both the antioxidant
supplemented and climate chamber groups as compared
to the control. Total antioxidant capacity (TAC) in plasma
increased in cactus and silage fed groups. Changes in total
oxidative stress (TOS) in plasma were found non-
significant but oxidative stress Index (OSI) decreased in all
the supplemented groups as compared to the control.
Feeding of sheep with high moisture containing feeds rich
in bioactive agents (e.g. antoxidants) also showed
resilience against heat stress with improved
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immunological response as evidenced from significantly
high IHAtiter against chicken RBC.

Effect of shelter management: There is additive effect of
anti-stress pellet and comfortable shelter provision on
lamb performance as evidenced from higher feed intake,
growth and lower plasma cortisol level.

A portable lamb incubator was devised, particularly for the
migratory sheep flock to protect the newly born lambs
against chill winter at night. It has two components, one the
umbrella and the other the peripheral guard. It has a
double layered parachute cloth (nylon) that harbor a mat
made up of coarse wool to insulate against cold
temperature.This would be useful for keeping lambs and
other small ruminants at high altitude regions (e.g.
Leh, Ladakh).

Lamb incubator

Title : AICRP on nutritional and physiological
approaches for enhancing reproductive
performance in animals

Sponsoring: ICAR -AICRP

agency

Team : SK Sankhyan, Krishnappa B and Rajiv
Kumar

Duration : April2013 -March 2017

Assessment of macro and micro nutrient status in
anoestrus ewes in field : The information related to flock
rearing, feeding management, reproductive problems viz.,
repeat breeding, anestrus and abortion have been
collected from 50 sheep flocks of variable strength (35-70
adultewes).

Anoestrus prevalence in the institute sheep and goats :
Institute sheep and goat flocks managed under semi
intensive rearing system showed <1% prevalence of
anoestrus.
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Plasma protein, energy and mineral status of
anoestrus ewes in institute flocks: The non-cyclic ewes
showed lower level blood urea nitrogen, copper, zinc and
mangnese concentration compared to normal cyclic ewes
in the institute flocks.

Biochemical and mineral concentration in anoestrus ewes
at the institute

Parameter Non -cyclic ewes Cyclic ewes
BUN (mg%) 16.16 21.36
Total Protein (g%) 6.39 6.30
Albumin (g%) 2.40 2.65
Glucose (mg%) 3.99 3.65
Cu (ppm) 1.00 1.50
Zn (ppm) 1.20 1.33
Mn (ppm) 0.44 0.65
Mg (ppm) 5.59 5.05
Ca (mg%) 10.98 11.22
P (mg%) 5.20 4.95

Effect of nutritional intervention on estrus response
and blood biochemistry of anoestrus Sirohi goats:
Anoestrus Sirohi goats (21) were equally divided in three
groups. Control group were maintained on routine
management practice (250 g concentrate -CP 12% and
grazing for 10 h). Second group goats were supplemented
additional area specific mineral mixture @ 10g per day in
addition to routine management practice. Third group
goats were supplemented with high protein (18%)
concentrate mixture at similar rate with grazing for 10 h.

No significant differences were observed among the
treatment groups for different biochemical parameters. In
all the three groups, estrus was observed (51.7) in all the
groups but no kidding was observed in control group,
compared to 25 and 50% in mineral and protein
supplemented grouped respectively.

Reproductive techniques to improve the reproduction
of anoestrus ewes: The animals were maintained in
semi-intensive system with browsing for 8-10 h and 200 g
concentrate supplementation daily as routine
management in the institute. Estrus in all the sheep (21)
were induced by Avikasil-S for placing sponges in the
vaginafor 12-15 days.

On last day sponge were taken out and animals were
injected with 200 IU PMSG (Folligon, Intervet). Aproned
rams were used twice a day (morning and evening) to
detect the estrus. Estrus was observed in 76.19% animals.
All the ewes were bred naturally and lambing is awaited.

The progesterone profile of 25 apparently anoestrus does
(RIA on paired samples at 10 days apart) exhibited 64%
does with silent oestrus and rest with true anoestrus.
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Blood biochemistry (meantSE) of anoestrus Sirohi goats
supplemented with concentrate enriched in mineral

and protein
Parameter Control Supplemented
Mineral Protein

Total Protein (g%) 6.43+0.18 6.29+0.18 6.86+0.18
Albumin (9%) 2574020  2.43+0.20 2.43+0.20
BUN (mg%) 29.37+3.3 31.84+3.3 34.05+3.3
Ca(mg%) 6.66+0.43 6.17+0.43 6.3310.43
P (mg%) 3.57+0.38 3.27+0.38  3.51+0.38
Cu (ppm) 0.77+0.90 0.94+0.90 1.04+0.90
Zn (ppm) 1.27+0.70 2.14+0.70 1.70£0.70
Fe (ppm) 3.26:029  2.60:0.29  2.60+0.29
Mn (ppm) 1.77+0.21 1.82+0.21 1.60+0.21

SNP analysis of Leptin gene (exon 2 and 3) from
Malpura ewes: Leptin is a 16-kDa cytokine-like hormone,
synthesized and secreted mainly by white adipocytes. In
animals, leptin involved in regulating various economically
important productive and reproductive traits. The leptin
gene contains three exons and is conserved across
species. In the present work, exon 2 and 3 of leptin genes
were characterized from ewes showing repeat breeding /
infertility.

Intact size of leptin exon 2 and exon 3 PCR products were
confirmed on agarose gel electrophoresis. Nucleotide
sequences were analyzed for presence of single
nucleotide polymorphism and its association with repeat
breeding condition. A total of 26 sequences (13 from each
group viz., cyclic and repeat breeding) were aligned.
Analysis of leptin gene deduced amino acids sequences
revealed 11 (three in exon 2 and eight in exon 3) non-
synonymous (mis-sense) mutations.

Purified PCR product (ovine Leptin exon 2). Lane 1 to 7:
PCR product; Lane 8: 100 bp DNA ladder, lane 9:
non-template PCR control

These changes were located at residues 34 (I/T), 35 (L/P),
63 (L/R/H), 98 (N/D), 108 (I/S), 129 (K/R), 136 (K/N), 143
(N/D), 166 (K/E), 174 (P/A) and 181 (V/L). Nucleotide
sequence analysis revealed eight synonymous mutations
(one in exon 2 and seven in exon 3). Some of these mis-
sense mutations are novel to ovine leptin gene and not
reported earlier however association of these mutations
was not established with repeat breeding conditions in
Malpura ewes.
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Title : All India Network programme on gastro-
intestinal parasitism

Sponsoring: ICAR Network project

agency
Team : D Singh, CP Swarnkar and FAKhan
Duration : April2012 - March 2017

Based on bioclimatographs for 2016-17, the period
suitable for propagation of H. contortus in Rajasthan was
recorded from mid-June / July to late August. Like-wise for
Trichostrongylus spp, it was recorded from October to
March in semi-arid region and from December to mid-
Januaryin arid region.

Impact assessment of modified worm management
programme (MWMP) in sheep flocks: The MWMP (one
drench / annum) was implemented and tested on farmer's
and farm flocks of Rajasthan. A total of 13260 faecal
samples from sheep 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. Among field flocks, the monthly incidence of
strongyle worms ranged from 8.8% (April) to 64.3% (June)
in CWMP and from 7.6% (April) to 60.6% (June) in MWMP
of semi-arid region and from 22.1% (August) to 55.6%
(November) under MWMP of arid region. In farm flocks at
CSWRI, Avikanagar, the monthly incidence varied from
53.3% (September) to 97.5% (June) under MWMP. At
ARC, Bikaner, the monthly incidence ranged from 11.6%
(March) to 77.6% (August) under MWMP. The annual
incidence of Trichuris spp ranged from 0.32% (semi-arid
field) to 1.76% (arid field). The annual incidence of
Strongyloides papillosus ranged from 0.39% in arid field to
16.96% in semi-arid farm.

The annual incidence of Amphistomes in field flocks of
semi-arid region was 10.66% and ranged from 5.13%
(December-February) to 25.30% (June-August) with
distinct seasonal variation. The annual incidence of
Fasciola gigantica was only 0.09% and varied from 0.05%
(March-May) to 0.19% (December-February). The annual
incidence of Schistosoma indicumwas 0.16% (varied from
nil during September-November to 0.49% during June-
August). On the other hand, in flocks of arid region only
0.10% of samples were found positive for amphistomes. In
both the flock management system, the annual incidence
of moneizia infection was relatively higher in semi-arid
region compared to arid region. The annual incidence of
Eimeria spp ranged from 18.27% (semi-arid field) to
30.60% (semi-arid farm).

In field flocks of semi-arid region, the monthly FECs varied
significantly (p<0.001) from 10.4 epg (March) to 545.8 epg
(June) in MWMP and from 8.8 epg (April) to 428.6 epg
(June) in CWMP flocks. In arid region, it ranged from 44.2
epg (February) to 390.7 epg (September) in flocks
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drenched once during August (MWMP). In semi-arid
region, the monthly intensity of strongyle infection was
significantly higher in farm flocks compared to field flocks
and varied from 22.7 epg (February) to 4124.7 epg (July).
In arid region at ARC, Bikaner the monthly intensity of
strongyle infection varied from 11.1 epg in February to
455.9 epgin August.

The proportion of animals having >1000 epg was >50%
during July-August in semi-arid farm. However, in field
flocks, only 18% of animals were found to possess >1000
epg only in the month of June. Contrary to semi-arid
region, a maximum of around 10% of animals were found
to possess >1000 epg in both the farm and field conditions.
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Intensity of strongyle infection under modified worm
management programme in sheep flocks of Rajasthan
On coproculture, H. contortus was predominant parasite
followed by Oesophagostomum and Trichostrongylus spp.
In semi-arid region, the monthly prevalence of H. contortus
showed predominance from May to November in field
flocks. The proportion of Trichostrongylus spp was found to
increase during August to March in field flocks and during
October to March in farm flocks. The proportion of
Oesophagostomum spp observed to be increased during
the period from January to April in field flocks and from
January to July in farm flocks. In arid region, the monthly
prevalence of H. contortus remained >95.0% in all the
month exceptin January in field flocks while in farm flocks it
ranged from 54.0% (March) to 98.3% (October). The
proportion of Trichostrongylus spp was <5.0% in both the

categories of flocks.
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The pasture infectivity was observed only during the
monsoon season in both field and farm conditions with
relatively higher magnitude in semi-arid farm. The
availability of larvae on herbage was observed for more
prolonged period (July to October) in semi-arid compared
to only during July-Augustin arid farm.

Production economics of worm management
programme: The lambing rate ranged from 94.63
(MWMP) to 103.63% (CWMP). The annual morbidity rate
varied from 55.49 (CWMP) to 65.22% (MWMP). The
annual mortality rate varied from 10.22 (MWMP) to 11.11%
(CWMP). During the year 2016-17, the net annual income
per 100 sheep at field level varied from Rs. 97870 (CWMP)
toRs. 127730 (MWMP).

Performance testing of simulation and forecasting
programme (FROGIN): The pattern of predicted FEC
revealed a peak during July-August at CSWRI, Avikanagar
and a single peak in FEC was observed in the month of
July. At ARC, Bikaner, no alarming level of infection was
predicted and similar situation was observed on real time
basis. For field flocks, the pattern of predicted FEC month
revealed two peaks of relatively higher intensity in the
month of June and September in semi-arid Rajasthan
however, only a single peak of lower magnitude was
observed on real time assessment. In arid region similar to
farm management, there was no alarming indication for
level of infection both on predicted and observed basis in
field flocks.

Studies on hypobiosis in Haemonchus contortus: Out
of 234 abomasi, 76.1% were found positive for H.
contortus infection. The maximum (37.2%) of abomasi
were found to posses only adult H. contortus followed
32.9% by adult H. contortus and L, and 6.0% only L,. The
monthly profile exhibited a sharp decline in abomasi
harbouring only adult worms from September to February.
The digestion of the abomasal mucosa revealed presence
of hypobiotic H. contortus larvae in significant proportion
during November to March. The monthly mean number of
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adult H. contortus in sheep remained >300 per abomasum
during the period from May to September. The numbers of
L, in abomasal mucosa were low during February to
October and started rising from November to January.

The analysis of ratio of adult to L, in abomasi showed
higher (>50%) proportion of L, during December — January
as compared to proportion of adult worms. The age-wise
analysis exhibited maximum proportion of L, (5.15%) in
hoggets followed by adults (3.89%) and minimum in
weaners (0.90%). Sex of animal had non significant
influence onratio ofadultto L, in abomasi.

Interaction between thermal humidity index, cortisol
level and regulation of strongyle worms in sheep: At
Avikanagar, the monthly THI varied significantly (p<0.001)
from 16.24 (January) to 32.96 (June). The monthly THI
values indicated that for sheep flocks at farm, the period of
non-stress and extreme stress was from November to
March and April to October, respectively. The monthly
mean FECs varied significantly from 143.5 (February) to
2708.3 epg (July). The mean monthly plasma cortisol
concentration ranged significantly from 10.82 (October) to
36.74 m mol/L (March). On Pearson correlation a
significant positive correlation (r’=0.260) was found
between monthly FECs and THI. The correlation between
monthly cortisol level and THI was negative but non-
significant (= - 0.061). A low positive correlation (r* =
0.026) was observed between monthly FECs and cortisol
level. The monthly magnitude of THI and proportion of L4
were negatively correlated (r* = -0.652, p<0.001). Thus,
the results of study suggested no role of host related factor
(cortisol) in hypobiosis phenomenon in strongyle worms.
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Title : Network programme on veterinary type

culture
Sponsoring : ICAR Network project
agency
Team : GG Sonawane
Duration : April2012—March 2017

Isolation and identification of bacteria from post
mortem and mastitis cases: On the basis of cultural and
biochemical characteristics, a total of 9 isolates of
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Staphylococcus sp, Pseudomonas and Enterococus sp
obtained from mastitis cases and 12 isolates of
Acenetobacter sp, Pseudomonas aerginosa,
Staphylococcus sp and Micrococcus sp obtained from
post mortem cases were sent for sequencing for final
confirmation. A total of 36 E. coli isolates recovered from
post mortem cases of sheep and goats were identified by
cultural, biochemical and molecular tests and serotyped at
Kasauli. Antibiotic sensitivity test on mastitis affected milk
revealed that the organisms causing mastitis were
resistant to amphotericin B, trimethoprim, cloxacilin,
methicilin and furozolidone, moderately sensitive to
chlortetracyclin, amoxycilin, choramphenicol, bacitracin,
enrofloxacin, nitrofurantoin and streptomycin and highly
sensitive to rifampicin, ofloxacin, norfloxacin, doxycyclin,
gentamycin, ciprofloxacin, novobiocin and penicilin G.

VTC submission and accessioning: A total of 15
bacterial isolates characterized by cultural, biochemical,
rRNA PCR and sequencing were submitted for VTC
accessioning. Final deposit forms for 18 bacterial isolates
were submitted to NCVTCC Hissar, for accessioning and
received VTC accession numbers for 6 bacteria.

Title

: All India Network programme on neonatal
mortality in farm animals

Sponsoring : ICAR Network project

agency

Team : CP Swarnkar, GG Sonawane and
Kalyan De

Duration : November2014 —March 2017

Risk factor analysis for neonatal mortality (NM) in
lamb: From 1991-92 to 2015-16, a total of 24098 lambs
were born and 853 (3.54%) lambs died during neonatal
phase at organized farms in Rajasthan. The birth weight of
lamb had an inverse relationship with NM and mortality
rate varied from 1.26% (>3.50 kg birth weight) to 16.20%
(<2.00 kg birth weight). The odd ratio (OR) varied from 3.11
(birth weight - <2.00 kg v/s 2.01-2.50 kg) to 15.12 (birth
weight - <2.00 kg v/s >3.50 kg). Though, sex of lamb had
non-significant effect on overall neonatal mortality, but OR
(1.12) suggested marginally higher risk in male lambs.

Neonatal mortality was significantly (P<0.001) higher
(4.94%) in lambs born from younger ewes (upto 2 yr old)
compared to those from ewes between 2-6 yr of age. The
OR showed around 1.3-2.0 times higher risk for NM from
younger ewes (upto 2 yr old) compared to those from ewes
between 2-6 yr of age. Dam's weight at lambing revealed
significantly (P<0.001) maximum (23.31%) mortality in
lambs born from ewes with <20.0 kg body weight followed
by 8.63% in lambs from ewes with body weight of 20.1-
25.0 kg and minimum (2.23%) in lambs born from ewes
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with 30.1-35.0 kg body weight. The OR varied from 3.21
(dam's weight - <20.0 kg v/s 20.1-25.0 kg) to 13.35 (dam's
weight - <20.0 kg v/s 30.1-35.0 kg). Neonatal mortality was
significantly (P<0.001) higher (4.59%) in group with lamb's
weight: dam's weight to the tune of <0.100 compared to
those with ration of >0.100 (2.05%). The OR for lamb's wt:
dam's wt suggested 2.3 times more risk for mortality in
<0.100 grlambs compared to >0.100 grlambs.

The parity of dam had significant (P<0.001) effect on NM
with a maximum of 5.06% in lambs from dams in 1st parity.
The OR for parity indicated around 1.5 to 2-times higher
risk for neonatal mortality in lambs from ewes in 1st parity
compared to those in higher parity. Neonatal mortality was
significantly (P<0.05) affected by period of birth and varied
from 2.27% (2001-06) to 5.56% (1991-96). The season of
lambing had significant (P<0.001) influence on mortality
rate in neonates and varied from 3.26% (Aug-Nov) to
7.41% (Apr-dul). Lambs born during April to July had
higher risk (OR= 2.37) for NM compared to those born
during August to November.

The overall cause specific mortality ranged from 0.30%
(enteritis) to 0.89% (EIS; exposure-inanition syndrome,
comprising of debility, exposure and inanition). The
predominant causes of neonatal mortality revealed
significant (P<0.001) influence of birth weight on mortality
rate due to all major causes. For all the entities an inverse
relation was observed between cause specific mortality
rate and birth weight. Compared to lambs with >3.5 kg birth
weight, in lambs with <2.0 kg birth weight considerably
higher mortality was observed due to EIS (6.80% v/s
0.12%), septicaemia (3.43% v/s 0.24%), pneumonia
(2.10% v/s 0.32%) and enteritis (1.46% v/s 0.02%). The
sex of lambs had non-significant variation in all the cause
specific mortality rates. The dam's age at lambing had
significant (P<0.001) effect only on septicaemia and EIS
related mortality with higher mortality in lambs from <2 yr
old ewes compared to older ewes. Dam's weight at
lambing was observed to influence significantly (P<0.001)
the mortality due to all the major causes with higher
magnitude in lambs from ewes <20.0 kg of body weight at
lambing. In lambs from under-weight ewes, the mortality
rate ranged from 1.84% (pneumonia) to 10.43% (EIS).
Similarly, the mortality rates due to septicaemia and EIS
were almost 3-times higher (P<0.001) in lambs with lamb
weight: dam's weight of <0.100 compared to those with
>0.100. The mortality rates due to pneumonia and enteritis
were around 2-times higher in lambs with lamb weight:
dam's weight of <0.100 than those with >0.100. The parity
of dam had significant effect on pneumonia, septicaemia
and EIS specific mortality with higher magnitude in lambs
from primiparous ewes. The year of birth (periods) had
significant (P<0.001) influence on all the major cause
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specific mortality rates. The season of birth had significant
effect on septicaemia and EIS related mortality only with
relative higher magnitude in lambs born during Apr to Jul
compared to other seasons.

Real-time neonatal mortality profile for 2016-17: During
the period from April 2016 to March, 2017 a total of 1019
lambs born alive formed the base of study. During the
period the overall annual neonatal mortality was 4.22%.
Breed-wise, it ranged from 2.27% in Malpura to 16.67% in
Garole/Kendrapada. The overall contribution of neonatal
mortality to pre-weaning mortality was 60.6% with
maximum (39.4%) by 0-7 day old lambs. Among neonatal
phase, 65.1% deaths were in 0-7 days old lambs
(hebdomadal phase). Within hebdomadal phase a direct
relation was observed between mortality rate and age of
lamb. Breed-wise proportion of neonatal mortality in total
pre-weaning mortality ranged from 44.4% in Avishaan to
88.9% in Avikalin. Relatively higher mortality was
observed in prolific breeds in majority of the age groups
compared to non-prolific breed.

Causes of neonatal mortality in lambs: Overall the
affections of respiratory system accounted for maximum
(44.19%) of neonatal mortality followed by affections of
alimentary system (20.93%), septicaemia / toxaemia
(16.28%) and neonatal inanition (14.00%). Deaths due to
septicaemia were observed during 0-7 days of age. Higher
contribution of enteritis and neonatal inanition was
observed in 2-3 and 8-28 days old lambs, respectively. The
comparison between types of breed exhibited
predominance of septicaemia in non-prolific sheep while of
neonatal inanition in prolific sheep.

Interaction between wind chill index (December to
February) and neonatal mortality in lambs: From Dec,
2016 to Feb, 2017, at Avikanagar the daily WCI pattern
exhibited a decline in number of extreme chill days (WCI
>400.1 kcal/m*h) compared to earlier years. Overall the
proportion of extreme chill days during major lambing
season (Dec-Feb) was 42.22% in 2016-17 compared to
62.12% during 1991-2016. The distribution of mortality
according to daily WCI revealed that overall proportion of
neonatal death ranged from 5.88% (WCI <300 kcal/m?/h)
to 47.06% ((WCI 350.1-400.0 kcal/m’h). This year the
daily rate of neonatal mortality was significantly lower
(0.05) compared to 0.42 during 1991-2016. The reduction
in rate of neonatal mortality during extreme chill days could
be due toimprovementin wind protection measures.

Effect of milk replacer feeding to neonatal lamb: New
born lambs (90) were grouped randomly grouped as
treated - supplemented with milk replacer (©
Mamanaprash, ICAR-CSWRI, Avikanagar) and control-
un supplemented. The total mean intake of milk replacerin
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26 days of experiment was 6772.45 ml / singleton and
7734.68 ml/twin lamb. The average intake of milk replacer
was 260.48 and 297.49 ml/day by singleton and twin
lambs, respectively. The trend in daily intake of milk
replacer indicated a progressive increase in quantity with
advancement of age.

Milk replacer feeding in neonatal lambs
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The growth pattern of lambs exhibited non-significant
differences among different groups. From birth to 30" day
of age, the average daily gain (ADG) in body weight was
maximum (153.83 g) in singleton control followed by
147.27 g in twin supplemented and 146.42 g in singleton
supplemented lambs. Further it was observed that ADG
remained higher for first 15 days of age in control lambs
however, after from 15" days onward there was faster
growth in supplemented lambs.
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Compared with control group, around 13% more weight
was harvested from a ewe (in term of weight gain by lambs)
in treated group in 30 days post lambing. There was nil
mortality in both the control and treated lambs. However,
during the similar period in other breeds where SOP and
milk supplementation were not implemented in planned
manner, a total of 19 lambs (3.48%) succumbed to death
during neonatal phase. E. coli (26/30) and Enterococus sp
(1/30) were isolated from faecal samples of treated lambs
while samples from control lambs yielded E. coli (28/28),
Enterococus sp (2/28) and Alcaligenes sp (6/28). From
nasal swabs, S. aureus (4/30), Staphylococcus sp (22/30),
Kocuria sp (1/30) and Acenetobacter sp (3/30) were
obtained from treated lambs. From nasal swabs, S. aureus
(19/28), Staphylococcus sp (16/28), E. coli (6/28) and
Acenetobacter sp (3/28) were obtained from control
lambs. After supplementation of milk for 26 days, it was
observed that from a month old lamb on the basis of
average weight harvested / ewe the net return was
increased by Rs. 23.34 per ewe over un supplemented
lambs.

Disease investigation: On histopathology, the lung
affections identified were acute interstitial pneumonia (13),
acute fibrinous bronchopneumonia (16), chronic fibrinous
bronchopneumonia (11), suppurative bronchopneumonia
(14) and acute pulmonary congestion (7). On bacterial
culture of lung tissue and heart blood Pseudomonas
aeruginosa, Alcaligenes faecalis, Enterobacter
aerogenes, Brevundimonas nejansanesis, Acinetobacter
indicus, Kocuria sp., E. coli, S. aureus, Morganella
morganii were isolated and identified by cultural
characteristic, biochemical test and 16s rRNA PCR and
sent for sequencing. On PCR examination of 41
pneumonic lung tissues, P. multocida (KMT-1 gene) and
M. haemolytica (PHSSA-1 and RPT-2 gene) was identified
in one and six lambs, respectively. Tissue DNA extracted
from 17 placenta / naval cord / spleen of aborted fetuses
were subjected to PCR for identification of Brucella,
Chlamydia and Toxoplasma infection and all were found
negative.

A total of 20 bacterial isolates consisting of Alcaligenes
faecalis, Proteus mirabilis, Enterobacter aerogenes,
Morganella morganii, Brevundimonas nejansanesis,
Acinetobacter indicus, Kocuria sp, Brevibacterium sp,
Streptococcus pasteurianus, Enterococcus, E. coli, E.
fergusonii and Shigella sp were isolated from pneumonic
and septicaemic lambs. Antibiotic sensitivity test for these
isolates showed only Kocuria sp was sensitive to all the
antibiotics. Among other isolates, maximum number of
isolates showed resistance to bacitracin / cloxacillin (14)
followed by polymyxin B (13), erythromycin (9),
amoxycillin/ cefepime / streptomycin (8), penicillin G (7),
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ampicillin / ciprofloxacin (5), amoxyclav / enrofloxacin /
norfloxacin / ofloxacin / kanamycin (4), chlortetracycline
(3), amikacin / ceftriaxone / imipenem (2) and
chloramphenicol /doxycyclin/ gentamicin/tetracycline (1).

A total of 142 faecal samples were screened for
gastrointestinal parasites. On faecal smear examination
all the samples were found negative for Cryptosporodial
cyst. The overall incidence of Eimeria, Strongyle spp,
Strongyloides papillosus and Trichuris spp in faecal
samples was 78.87, 14.08, 17.79 and 0.70%, respectively.
The overall distribution for magnitude of Eimeria infection
exhibited maximum proportion for low intensity (75.89%).

Effect of breed and last trimester BCS on colostrum
IgG, lamb's plasma IgG, growth hormone and insulin-
like growth factor: The breed had significant (P<0.05)
effect on colostrum IgG level with higher magnitude in
Malpura sheep than Avikalin sheep. Irrespective of breed,
colostrum IgG level did not differ among the high and low
body condition scored groups. Though, overall BCS had
significant (P<0.05) effect on lamb birth weight however, it
was non-significantin Malpura sheep.

Both the breed and BCS had non-significant influence on
the level of plasma IgG, growth hormone and insuline like
growth factor-1 in lamb at 5th day of age. It was found that
BCS, lambs plasma IGF-1 level and IGF-1 positively
corrected with lambs birth weight.
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Title . Participatory agricultural development for
livelihood security and economic
empowerment of farmers In semi-arid
region of Rajasthan

Sponsoring: ICAR

agency

Team : GL Bagdi, Raj Kumar, LR Gurjar, Ved
Prakash, Kalyan De and Ami Lal Babel
(ARSS, Diggi)

Duration : March 2014 -April 2016

The project was implemented in four villages (Chosla,
Arnia, Bassi, Denchwas) of Malpura tehsil and collected
basic information through PRA technique. The activities
undertaken were demonstrations on fodder crops (32
families), two trainings (50 families), one exposure visit to
ICAR-NRCSS, Tabiji and ICAR-CAZRI (41 families),
livestock prophylactic measures and routine health care
(10 families) and establishment of vermicompost units (9
families). Four rams and one Sirohi buck were provided to
farmers for breed improvementin their flocks.

Farmer interaction and input distribution
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DBT/DST/CWDB Projects

Title . Genetic characterization of variability in
immune responses of sheep and goat for
PPR and ET vaccine elicited immune
response

Sponsoring: DBT

agency
Team : GR Gowane and Ved Prakash
Duration : September2013—-August2016

PPR vaccine response: It was found to be variable in the
population with differences attributed to species, breed,
sex, age at vaccination, pre-vaccination titre, cohort, batch
of vaccine, etc. In Sirohi goats, among environmental
determinants, cohort and age at vaccination proved to be
significant sources of variation (P<0.05). Higher ODPrV
titre was found to affect 28DPV titre negatively. The
estimate of heritability (h’+SE) at ODPrV was 0.00+0.12,
however it revealed significant contribution from maternal
permanent environment (¢>=0.38+0.12). At 28DPV, h? and
¢’ were 0.34+0.16, 0.25+0.15, respectively. In sheep
(Malpura and Avikalin) breed, cohort, season and age at
vaccination proved to be significant sources of variation
(P<0.05). The estimates of heritability at 28DPV were
0.02+0.12 and 0.54+0.28 in Malpura and Avikalin sheep,
respectively.

The genetic diversity of the DRB1 locus in Avikalin and
Malpura sheep and its association with PPR virus vaccine
response in 236 Malpura and 164 Avikalin lambs revealed
rich diversity of DRB1 locus in sheep. Out of obtained 23
alleles in Malpura and 21 alleles in Avikalin, nine were
novel alleles. Allelic frequencies revealed significant
differences in the unprotected, low responding protected
and high responding protected groups in both breeds.
Allelic substitution did not influence vaccine response
significantly, for most of the alleles, similarly genotypic
association was also statistically non-significant.
Genotypes D (DRB1*0312-*0312), X (DRB1*KT321189.1-
*N4D) and P (DRB1*2402-*2402) ranked highest for
vaccine response in Malpura, however genotypes P
(DRB1*2402-*2402), F (DRB1*1608-*1608) and A
(DRB1*F-*N5D) ranked highest for Avikalin sheep.

DQAZ2 locus had rich diversity, 19 alleles in Malpura and 20
alleles in Avikalin sheep with 7 new alleles. Significant
allelic differences in the unprotected, low-responding
protected and high-responding protected groups were
observed. A marker for footrot susceptibility, DQA2*1101
was absent in both breeds. Allelic substitution showed low

O6 1

response for presence of 2 copies of *1401 in Avikalin
sheep due to 3 bp deletion.

In Sirohi goat, a total of 18 DRB3 and 15 DQB1 alleles were
obtained. Allele DRB3*0104 and DQB1*0101 were most
common. All the alleles reported are new. A total of 16 out
of 89 amino acid residue sites had more than 3 amino acid
substitutions in DRB3. Similarly, 19 out of 86 residue sites
had more than 3 substitutions. Non-significant association
of DRB3 and DQB1genotypes with PPRV vaccine
response revealed complexity of the phenotype and
importance of other factors for vaccine response.

ET vaccine response: For sheep (Malpura and Avikalin),
among environmental determinants, breed, season, sex
and age at vaccination proved to be non-significant
sources of variation (P>0.05). MHC genotypes with DRB1
and DQA2 genes also revealed non-significant
association with ET vaccine response, however a trend of
decreasing Pl values with increasing ranks was observed.

For goat, sex and age at vaccination found to be non-
significant sources of variation (P>0.05). MHC genotypes
with DRB3 and DQB1 genes also revealed non-significant
association with ET vaccine response and meagre
explanation of phenotypic variation in inclusive model.
However a trend of decreasing percent inhibition (PI)
values with increasing ranks was observed.

T cell response: T cell response revealed non-significant
association of CD4+, CD8+ and Interferon gamma levels
in serum (in-vivo) post vaccination in sheep. However, it is
to be noted that these elements are affected by several
factors and hence, invisible association is not neglected.
Th1 and Th2 cytokines such as IL2, IL4, IL6 and Interferon
gamma levels at mRNA through quantitative PCR
revealed significant fold change in expression levels post
vaccination, indicating their role in the generation of the
antibodies postimmunisation.

It was concluded that factors determining the better odds of
protection such as herd management and time of vaccine
delivery (4 to 6 months of age) needs to be exploited properly
to assure protection for PPR vaccine. The additive genetic
variance for PPR vaccine response exists in the Sirohi goat
and Avikalin sheep flock indicating further scope of
improvementin response by mass selection.

Non-significant association of MHC genotypes with PPR
vaccine response in Goat is reported, probably due to
complexity of the phenotype involved. Th1 and Th2
cytokines (IL2, IL4, IL6 and INF-y) are important for PPR
as well as ET vaccine response as seen from increase in
expression levels at mRNAin sheep
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Title : Value addition of meat and meat products
with conjugated linoleic acids isomers
through alteration of ruminal bio-
hydrogenation process using plant
bioactive compounds

Sponsoring: Department of Biotechnology
agency

Team : RS Bhatt, YP Gadekar, VK Saxena and A
Sahoo
Duration : April2015-March 2019

Metagenomic studies of rumen microbes: To study the
effect of feeding on rumen microbes, total DNA of all the
rumen microflora were isolated. Primers were designed
and optimized for their annealing temperature for the
quantification of total bacteria, total methanogens,
Butyrivibrio fibrisolvens and Fibrobacter succinogens.

The PCR reaction was carried out in a total volume of 20 pl
containing 10X PCR buffer (50mM/I KCI, 10 mM/I Tris—HCI
(pH 8.0), 0.1% Triton X-100), 1.89mM MgCl2, 0.2mM each
dNTP, 5 pM/l each primer, 50—100ng genomic DNAand 1U
Taq DNA polymerase (Sigma Taqg DNA Polymerase). All
primers were synthesized by Xceleris labs Ltd.

Primer detail and annealing temperature of
DNA amplified from microbes

Primer Primers Sequence (5%3’) Annealing Product

temp(°C) size (bp)
Total bacterial 16s DNA
EUF1 CGGCAACGAGCGCAACCC 61 130
EUR1 CCATTGTAGCACGTGTGTAGCC
Total methanogen 16s DNA
MUF1 TTCGGTGGATCDCARAGRGC 59 128
MUR1 GTACGTCGWAWCCGTAGAATCC
Butyrivibrio fibrisolvens
BFF1 ACACACCGCCCGTCACA 60 90
BFR1  TCCTTACGGTTGGGTCACAGA
Fibrobacter succinogens

FSF1 GGTATGGGATGAGCTTGC 56 428

130 b

Amplification of EUF (universal bacterial 16s
ribosomal gene) of DNA samples (50 bp ladder)
Expression studies: The relative changes in the key
proteins associated with the chemical processes of lipid
remodeling at the tissue levels were studied. The relative
changes in their expression in response to dietary changes
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428 bp

Amplification of FSF (Fibrobacter succisinogen gene)
of DNA samples (50 bp ladder)

would point towards the effect of active principle on lipid
remodeling as well as beneficial CLA production. Three
particular proteins were chosen for the same. The tissue
samples (peripheral fats and liver) were collected from
animals fed with different dietary interventions. The
primers for all the three genes A9 desaturase, Sterol
regulatory element binding protein and Proliferator
receptor activator protein were standardized for their
annealing temperature.

Primer detail and annealing temperature of proteins
associated with lipid remodeling

Primer Primers Sequence (5-3’) Annealing Product
temp (°C) size (bp)

A9 desaturase
SCDF1 CCCAGCTGTCAGAGAAAAGG 60 115
SCDR1 GATGAAGCACAACAGCAGGA
Sterol regulatory element binding protein
SREBF1 CTGCTATGCAGGCAGCAC 60 95
SREBR1 GGTTGATGGGCAGCTTGT
Proliferator receptor activator protein
PPARF1 CTTGCTGTGGGGATGTCTC 60 121
PPARR1 GGTCAGCAGACTCTGGGTTC

115 bp

PCR amplification of A9 desaturase (50 bp ladder)

Title : Functional assays of the bone
morphogenetic protein receptor-1B
associated with high prolificacy in sheep

Sponsoring: Department of Biotechnology

agency

Team : Satish Kumar, Basanti Jyotsana, Raijiv
Kumar, Davendra Kumarand S.M.K. Naqvi

Duration : March2015—-March2019

FecB genotyping of prolific and non-prolific ewes:
Prolific GMM (FecB®®) and non-prolific GMM and Malpura
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ewes (FecB™) were screened for FecB mutation by forced
RFLP-PCR and selected for isolation of the granulosa
cells. Single ovary from animal was retrieved after estrus
synchronization and isolated granulosa cells from the
antral follicles.

Hormone estimation in prolific and non-prolific ewes:
Progesterone and estradiol was estimated (4 ewes from
each group) by radio-immunoassays (RIA). Progesterone
(2.73 ng/ml) and estradiol (181.95 pg/ml) concentration
was higher in GMM (FecB®) and non-prolific GMM ewes
(FecB™), respectively.

Expression of the TGF-B/Smad signalling genes in
sheep ovaries and granulosa cells: Expression of BMP-
15, TGFBR1, BMPR-1B, GDF-5 and GDF-9 was higher
(P<0.05) in carrier GMM sheep as compared to non-carrier
ewes. However, the expression of BMP-2, BMP-4, BMP-6
and BMP-7 was almost similar in both the groups.
Interestingly, expression of the Smad genes was
significantly higher (P<0.001) in ovaries of non-carrier
(GMM and Malpura) as compared to carrier ewes.
Expression of the FSH and progesterone receptor was
significantly higher (P<0.001) in non-carrier GMM as

compared to carrier GMM ewes. Expression of BMPR-1A
(P<0.05), StAR (P<0.05), and CYP11A1 (P>0.05) was
higher in carrier GMM granulosa cells as compared to non-
carrier granulosa cells. However, the expression of BMPR-
1B, BMPR-Il and 3BHSD was slightly higher in non-carrier
GMM granulosa cells as compared to carrier GMM
granulosa cells.

Sequencing of the full coding region of BMPR-1B gene
in prolific and non-prolific sheep: The full coding region
of the BMPR-1B gene from prolific and non-prolific GMM
sheep was cloned and characterized. The ORF of BMPR-
1B consisted of 1509 bp long sequence which encodes a
protein of 502 amino acid residues. The Booroola
fecundity (FecB) mutation was detected at 746 bp position
(Ato G mutation) in BMPR-1B gene of GMM ewe as similar
toAustralian Booroola Merino sheep.

Generation of the BMPR-1B gene construct: BMPR-
1B-Topo gene constructs (FecB carrier and non-carrier)
was generated. Sequence of the BMPR-1B was
confirmed. Transfection of the BMPR-1B-Topo gene
constructs was performed in CHO-KI cell line and
granulosa cells.

FecB mutation (A to G mutation) at 746 bp position in the BMPR-1B gene of GMM (FecB*®) ewe as similar to Australian
Booroola Merino sheep (FecB®®)

Kozak sequence along with start codon (ATG) showing by underline in (A) figure, change of the A to G nucleotide at 746bp
position in (B) figure in the BMPR-1B gene construct

Title : Development of rapid diagnostics for
early detection of Mycobacterium avium
subspecies paratuberculosis in sub
clinical and clinically infected sheep and
goats atfarm level

Sponsoring: Department of Science and Technology
agency

Team
Duration

: GG Sonawane
: March 2016 —March 2019

98 I ——

Pathological study: On postmortem examination (13)
prominent lesions of Johne's disease (JD) in the intestines
and mesenteric lymphnodes (MLN) were observed. The
small intestines (Jejunum and ileum) found thickened,
corrugated and congested. lleocaecal valve (ICV) was
thickened and edematous. lleocaecal lymphnodes and
MLN were enlarged, edematous and sometimes calcified.
The microscopic lesions were characterized by diffuse
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infiltration of epithelioid macrophages loaded with clusters
of AFB, many a times in sheet form, in the flat, fused and
club shaped villi of jejunum and ileum. The epithelioid cells
were intermixed with mild to moderate infiltration of
lymphocytes and polygonal macrophages.

Focal to multiple granulomas were observed in the
Peayer's patches. Submucosae were thickened due to
infiltration with macrophages and lymphocytes, and many
a times with sheet of epithelioid macrophages. The serosa
was thickened due to the oedema and mixed population of
lymphocytes and macrophages around blood vessels.
Multiple granulomas consisting of large macrophages or
epithelioid cells were observed in the paracortical and
interfollicular areas of MLN/ICLN, the macrophages were
laden with acid fast organisms.

Bacterial culture: On bacterial culture of tissues (13)
collected during necropsy, six animals revealed typical
colonies of MAP on HEYM (Mycobactin J) and four
animals showed small minute MAP colonies on MB 7H10.
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Development of PCR assays on spiked faecal samples
for the detection of Mycobacterium avium subspecies
paratuberculosis: The paratuberculosis negative faecal
samples collected from healthy sheep were spiked with
MAP culture with different concentration. The PCR
reaction mixture, PCR conditions were optimized.
Sensitivity of PCR assays targeting IS 900 gene, IS Mav2
gene and 251 gene was established. The same optimized
PCR assays were used for testing faecal samples
collected from clinically affected sheep. Out of 41 faecal
samples, the samples found positive were 30, 35, 33 and
25 on ZN faecal smear examination, IS 900 gene PCR, IS
Mav2 gene PCR and 251 gene PCR, respectively.

Development of multiplex PCR assays on tissues for
direct detection of MAP: The multiplex PCR assays were
optimized using IS 900 and 251 gene and IS Mav2 and
251gene. A total of 13 intestinal and MLN tissue samples
collected from paratuberculosis suspected animals were
tested by multiplex PCR. On multiplex PCR all the samples
showed amplification for positive for IS 900 and 251 gene
and IS Mav2 and 251gene.
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NETWORK PROJECT ON SHEEP IMPROVEMENT

Network Project on Sheep Improvement (NWPSI) was
initiated to undertake evaluation and genetic improvement of
indigenous sheep breeds under native environment. Different
breeds of sheep are being improved through selection for
mutton and wool production. The mandate of NWPSI is

genetic evaluation and improvement of indigenous sheep by
selection. Presently, there are six ongoing centres including
four farm based units and two field based units located at
different states of the country. Coordinating cell is located at
ICAR-CSWRI, Avikanagar, Rajasthan.

Cooperating units under NWPSI

S. No. Location Breed Objective
Farm based Cooperating units
1 ARC (CSWRI), Bikaner Marwari Carpet Wool
2 CIRG, Makhdoom Muzaffarnagri Dual purpose
g MPKYV, Rahuri Deccani Dual purpose
4 SVVU, Palamner Nellore Mutton
Field based Cooperating units
5 TANUVAS, Kattupakkam Madras Red Mutton
6 ARC(CSWRI), Bikaner Magra Carpet wool
Flock strength at farms (as on 31.03.17) Flock covered in field unit (as on 31.03.2017)
Breed Adult male Adult female Total Madras Red Magra Total
Marwari 64 390 454 Sheep breeders 11 58 164
Muzaffarnagri 64 336 400 registered
Decoan - . e Totgl sheep 9701 5495 15196
registered
Nellore 76 441 517 Breeding rams 161 290 451
Magra 127 304 431 in field
Total 411 1837 2248 Breedable ewes 5822 2877 8699
Genetic improvement (Field): Atotal of 9701 Madras red Sale / Distribution of breeding animals
sheep having 5822 breedable ewes of 111 sheep farmers Breed Adult Hogget Total
and 5495 Magra sheep with 2877 breedable ewes of 53 Male Female Male Female
sheep farmers were covered under field units for Marwari 73 15 59 38 185
performance recording and improvement. A total of 101 Muzaffarnagri 54 20 00 00 74
Madras Red and 44 Magra rams were distributed to Deccani 62 00 10 00 72
registered sheep farmers. Identification and performance Nellore 109 00 00 00 109
recording of progeny was strengthened and 915 Madras Magra 76 14 20 26 136
Red lambs were identified by tagging/tattooing. Madras Red 110 00 00 00 110
Total 484 49 89 64 686
Performance of different breeds of sheep
Breed Mean body weight (kg) Lambing Annual GFY
Birth 3M 6M 12 M (%) (9)
Marwari (Farm) 3.19 16.86 25.92 31.51 87.50 1424.59
Muzaffarnagri (Farm) 3.41 15.17 2513 35.62 93.70 1228.25
Deccani (Farm) 3.06 13.72 23.12 28.32 91.03 950.62
Nellore (Farm) 3.07 16.12 25.79 27.05 85.03 -
Magra (Farm) 3.19 18.20 25.18 30.35 85.45 1861.67
Magra (Field) 2.78 15.91 22.80 28.31 77.78 2086.00
Madras Red (Field) 2.36 09.73 14.96 20.24 83.08 -

100
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MEGA SHEEP SEED PROJECT

The Mega Sheep Seed Project (MSSP) was started on 1st
April, 2009 with the main objective of production and
dissemination of superior sheep germplasm in respective
breeding tracts of the indigenous breeds included in the
project. The project coordinating unit is located at ICAR-
CSWRI, Avikanagar and 5 units are as under:

Unit Breed Time of start
BAU, Ranchi Chhotanagpuri Apr 2009
KVAFSU, Bidar Mandya Apr 2009
TNUVAS, Chennai Mecheri Dec 2009
RAJUVAS, Bikaner Sonadi Apr 2009
CSWRI, Avikanagar Malpura Mar 2014

Development of nucleus flock of improved sheep
genetic resources: Five nucleus flocks of important
indigenous sheep genetic resources have been
established in their respective breeding tracts through
selection based on 6 month body weight of the lambs. The
flock strength on 31.03.2017 given below:

Unit Male Female Total Breedable
female
Chhotanagpuri 156 512 668 419
Mandya 96 391 487 279
Mecheri 139 467 606 350
Sonadi 82 291 373 241
Malpura 275 598 873 450

Distribution of elite rams to farmers: A total of 293 elite
males of above five breeds were distributed to the
registered farmers to cover 10420 breedable ewes. The
breed-wise details are as follows:

Chhotanagpuri 108 1640
Mandya 50 2103
Mecheri 59 3560
Sonadi 25 489

Malpura 51 2628
Total 293 10420

Mecheri flock

Mandya lambs

Mandya lambs

Mandya ewe with lamb
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TRAININGS, TECHNOLOGY TRANSFER, WORKSHOPS AND FARMERS MEETS

Trainings

The institute is regularly organising training programmes
on different aspects of small ruminants rearing for farmers

and on advances in sheep production for Veterinary

Officers and other technocrates. The number of training
programmes orgnised during the year is given below:

Title Number Agency Period
Farmers
Knowledge and skill development 75 Male CWDB, Jodhpur 31 May -4 Jun, 2016
of farmgr in sheep and wool 16-20 Aug, 2016
production (3) 14-19 Sep, 2016
Woolen product manufacturing and 20 CWDB, Jodhpur 26 May -24 Aug, 2016
designing (2) Female 17 Oct, 2016 - 14 Jan, 2017
Advances in sheep and goat 70 RAJIVIKA Niwai, Tonk 8-10 Aug, 6-7 Jul, 8-9 Sep,
production (7) I:g(r)n::;\lﬂzle ATMA, Tonk 19-20, 21 -22, 23 -24. 27 -28
Sep, 2016
Integrated farming system for 22 Male ICAR , New Delhi 14 -15 Feb, 2017
livelihood security of farmers 3 Female
Livelihood security of farmers 25 Male ICAR , New Delhi 2-3 Mar, 2017
through integrated scientific sheep
and goat management practices
Sheep and goat rearing by Scientific 181 Male ATMA, Bikaner 15-16, 19 -20 Dec, 2016
management in arid region (5) 10-11, 17 -18 Jan, 2017
23-24 Mar, 2017
Wool shearing by machine 63 Male NWP Magra Field Unit 18 -21 Feb, 2017
Wo ol shearing, sorting and grading 8 Male Uttarakhand Sheep and Wool 22 -23 Feb, 2017
Development Board
Sheep rearing practices - On 139 Kolar Sheep Breeder 18 Jun, 26 Nov, 2016
campus (4) Association, 18 Jan, 16 Feb, 2017
Ramnagar District Sheep and
Goat Breeder Cooperative
Society,
Animal Husban dry Dept. Kerela
Sheep rearing practices - Off 217 VUTRC, Dindigul / Madurai 27 Jul, 18 Oct, 2016
campus (8) AH Department, TN 3, 4 Nov, 2016
KSSWDB, Bangalore 3, 27, 28 Feb, 1 Mar, 2017
Veterinary Officers / Technocrates
Oestrus synchronization and 21 UP, HP, AP, Rajasthan 15 - 21 Jun, 2016

(CWDB, Jodhpur) 30 Sep - 6 Oct, 2016
21 - 27 Mar, 2017

11 - 20 Jul, 2016

artificial insemination in sheep (3)

Recent models and methods for 23 ICAR Short course
analysis of farm animal data for
suitable breeding and management

strategy
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Farmers and technocrats participation in training program

Exposure visits

A total of 286 farmers, students and Veterinary Officers acquinted with activities, management practices and
(including 73 female) in 10 batches visited at main campus recent applicable technologies in sheep husbandry. The
or regional centres of the institute. The participants were details of exposure visits are as under:
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Participants

Farmers, Rajasthan

Veterinary Officer,
Odisha

Students, Karnataka

Farmers, HP
Students,

Number

35
70

32

19
20

10
10
21

27
45

Campus visited

CSWRI
Avikanagar

CSWRI
Avikanagar

CSWRI
Avikanagar

SRRC,
Mannavanur
SRRC,
Mannavanur

NTRS, Garsa
NTRS, Garsa

Sponsering agency

Rajasthan State Livestock
Management & Training
Institute, Jaipur

Rajasthan Gramin Aajivika
Vikas Parishad, Tonk

National Livestock
Mission, Govt of India

National Livestock
Mission, Govt of India

Alva’s College,
Moodbidri, Karnataka

ATMA (HP)
SKUAST Jammu

Period

21 Jun, 2016
28 Jun, 2016

22 Jun, 2016

20 —22 Sep, 2016
15-18 Feb, 2017
March 2017

3 -6 Jul, 2016
17 —20 Jul, 2016

27 Mar, 2017

17 Nov, 2016
13 Oct, 2016

;9@ ______________________________________________________________|

Exposure visits
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Field days

Two field days were organised at Kotra village (Bikaner) by
ARC, Bikaner on 4th November 2016 and at ICAR-
CSWRI, Avikanagar under NICRA project on 22nd
January 2017. Prof. AK Gahlot, VC, RAJUVAS, Bikaner,
Dr. VN Patil, Director NRCC, Bikaner, Dr. BD Sharma,
Director CIAH, Bikaner and Dr. ML Soni, CAZRI, Bikaner
interacted with the farmers at Kotra village. On this
occasion, Prof. Gahlot encouraged the farmers to get
maximum benefit in holistic manner from such fairs,
government schemes as obtained by farmers of Punjab
and Haryana. The dignitories and farmers also visited to
exhibitions installed on the occasion by different institutes
located at Bikaner.

At ICAR-CSWRI, Avikanagar, Dr. Trilochan Mahopatra,
Secretary DARE and DG, ICAR, New Delhi interacted with
the farmers and observed activities carried out under
NICRA project. On this occasion, he also inagurated
environmental chamber installed at ICAR-CSWRI,
Avikanagar. About 100 farmers were exposed to different
facilities created under NICRA Research activity e.g.
Cactus field, Senjana field, Herbal garden, Forage
demonstration unit, Calf rearing during winter (thermal
jacket for lambs, umbrella-type portable lamb incubator),
silage making in plastic bags and drums, complete feed
block s for sheep feeding and different shelters for rearing
sheep and goats.

Field days
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Ram Distribution Programme

Under Mega Sheep Seed Project, a total of 14 superior
Malpura rams were distributed to 14 registered farmers.
Along with ram distribution programme, Scientist — Farmer
Interactive meeting (with QRT members on 28.7.2016),
Goshti (chaired by DG, ICAR on 22.1.2017) and
distribution of kit consisting of first-aid box, lamb feeding
bottle, umbrella, water bottle and torch (on 22.3.2017)
were also organised.

Ram distribution to farmers

TSP activities

The activities undertaken for socio-economic
development of the tribal farmers in TSP areas of
Rajasthan and Himachal Pradesh were comprised of
trainings (1), Kisan gosthi (3), Chopal (1), distribution of
inputin camps and elite germplasm distribution.
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Training, goshti and input distribution in TSP area
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Meeting / Interactive meet

QRT meetings at ICAR-CSWRI: During the year three
QRT (2011-16) meetings were held on 28-29 July 2016,
22-23 November 2016 and 22-23 March 2017 at ICAR-
CSWRI, Avikanagar. Dr. S.M.K. Naqvi, Director CSWRI,
Avinagar appraised the QRT about the scientific and
infrastructural achievements achieved during the period
from 2011 to 2015. The Chairman of the team Dr. M.L.
Madan and other members Dr. Anil E. Nivsarkar, Dr. K.T.
Sampath and Dr. S.P. Birthal reviewed the scientific and
other works conducted during the period from 2011 to
2015. Dr. C.P. Swarnkar, Member Secretary, QRT
presented the Action Taken Report of recommendations
made by earlier QRT. The QRT visited the various
laboratories, animal sectors, farms and also visited the
Tantyavillage of TOT area.

Chairman QRT stressed that Institute progress is reflected
through deliverables made to people for enhancing the
economy. He emphasized that everyone in Institute should

QRT meeting
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be well aware about goal and mandate of institute, assess
research outcome in both qualitative and quantitative form,
consider input — output ratio and cost economics of a
technology at farmer level. Third QRT meeting was held
on 8th March, 2017 at Avikanagar to review the research
progress of all the units of Network Project on Sheep
Improvement and Mega sheep Seed Project located in
different states across the country. The Chairman
appreciated the contribution of units in supplying elite rams
of different breeds in the native tract for genetic
improvement and productivity of sheep.

Research Advisory Committee Meeting at ICAR-
CSWRI: Research Advisory Committee (RAC) meeting of
the Institute held on, 4-5 May, 2016 and 16-17 March, 2017
at ICAR-CSWRI, Avikanagar. Chairman, RAC Dr. V.K.
Taneja, Former Vice Chancellor, GADVASU, Ludhiana, Dr.
R.S. Gandhi, ADG (AP&B) ICAR, Members Dr. C.S.
Prasad, Former Director, NIANP, Bangaluru,Dr. K.P.
Agrawal, Former National Director, NAIP, ICAR, New
Delhi, Dr. J.R. Rao, Retired Head, Division of Parasitology,
ICAR-IVRI, lzatnagar and Ex-Emeritus Scientist, ICAR-
NAARM, Hyderabad and Dr. S.K. Rastogi, Prof. and Head,
GBPUAT, Pantnagar attended the meeting. All the Heads
of Divisions and Regional stations, In-charges of scientific
sections and Principal Scientist of Institute participated in
the meeting and presented the research achievement and
research progress report. The action taken report on
recommendations made in last RAC meeting was
presented by Dr. A.K. Shinde, Member Secretary, RAC.
The Chairman and Members of committee expressed
satisfaction over research work going on in the institute
and directed for improvement of existing projects. Further,
the RAC also visited the Soda and Indoli village of Malpura
Tehsil and interacted with the farmers and appreciated the
efforts of the Institute in transferring valuable technologies
to the farmers for improving the productivity of their sheep
in field flocks. Committee further stressed upon initiation of
projects taken into consideration on Mera Goan Mera
Gaurav and Gram Uday Bharat Uday. Committee also
suggested to double the sheep production by developing
innovative projects.

RAC meeting
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Annual Review Meeting of Network Project on Sheep
Improvement and Mega Sheep Seed Project: It was
organized at ICAR-Central Sheep and Wool Research
Institute, Avikanagar on 22" and 23" April 2016. The
meeting was chaired by Dr. H Rahman, DDG (Animal
Science) and presided by Dr. RS Gandhi, ADG (Animal
Production and Breeding), Dr. Arjava Sharma, Director,
ICAR-National Bureau of Animal Genetic Resources,
Karnal and Dr. SMK Naqvi, Director, ICAR-Central Sheep
and Wool Research Institute, Avikanagar. It was attended
by Dr. Vineet Bhasin, Principal Scientist, ICAR Head
Quarter, Head of the Divisions, Scientists of AG&B Division
and Pls and Co-Pls of eleven cooperating units of NWPSI
and MSSP from different parts of the country.

Dr. H Rahman emphasized the use of new technologies to
achieve faster genetic improvement in terms of better
animal productivity which will lead to rural poverty
alleviation. Dr. RS Gandhi told that the units should ensure
maintenance of quality breeding stock and also highlighted
the importance of proper identification of field flocks.
Dr. SMK Naqvi presented the Project Coordinator's Annual
Reports of NWPSI and MSSP, Action Taken Report on the
recommendations of last review meeting and critical
evaluation report of each unit. He informed the importance
of improving lambing rate as well as decreasing the
mortality rate for accomplishing overall improvement. The
progress report of all the units were presented and
discussed.

Annual review meet of NWPSI and MSSP

ICAR-DAC Interface Meeting: ICAR-CSWRI, Avikanagar in
association with CRIDA, DAC, DOA, Government of
Rajasthan organized an Interface meeting on “Enhancing the
preparedness of Agricultural contingencies for Rajasthan:
Kharif 2016” on 4" July 2016 at Pant Krishi Bhawan, Jaipur.
During the meeting, monsoon situation — Kharif 2016 was
reviewed and discuss the district level contingency plan,
strategies and rainfed technologies for drought mitigation and
finalized ensuing real-time actions plans.

yof: 9@ |

ICAR-DAC Interface Meeting
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ICAR- CSWRI, Avikanagar



National Sheep and Wool Fair at ICAR-CSWRI

52" Foundation day of Southern Regional Research
Centre, Mannavanur: Southern Regional Research
Centre, Mannavanur celebrated its 52™ Foundation day on
16" November 2016. Sh. C. Subramanian, Manager,
Punjab National Bank, Mannavanur branch, Kodaikanal,
Tamil Nadu was the chief guest of this glorious occasion
and profusely appreciated the overall activities of SRRC,
Mannavanur in the areas of service to the farming
community, Agri-Eco tourism and sale of sheep and
woollen shawls to the public.

Vigilance Awareness Week: It was commenced with the
administration of pledge of Rastriya Ekta Diwas to
maintain transparency and promote integrity in life of the
employees on 31* October 2016. Dr. D Singh informed the
house that corruption is a serious problem for the country's
progress and stressed that every individual is to be vigilant
in public life. Dr. RS Bhatt, Vigilance Officer briefed the
employees with the activities to be organized during the
vigilance awareness week.

nnual Report

2016-17

o0 WHA ATIIH: eI ¥ fGre 8 ¥ 13 7R, 2016 I
o8 MR AT 1 STRISH fohan | Te=aar e |
G a1 fevra e foraneta va aetehe wea s foamera &
FEAIF T BE-SEIA, U &l gEae s, TR
TG TEAM, ATTRR o SRT, SAferentiei v =it
3 1o Ut FrTeT foR | T A ST o SR T ufER
BT ST (Mm feReeRe) & Jvqul 3=
ST TR T | ST 3 SR UitE 31 B W oM o T ue
arEafaes fafaerr = sgr & fore fafim foradt & @ 400 @
500 el &1 9T fehan T |

Oath ceremony on Rastriya Ekta Diwas

THeB WRA =
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srfersRR | SAfaforn grr gearivor feram | fmeR 5 3T,
2016 1 HE &1 TG o TR UTeh T o Helcadidl hiaisht o
STeaTid G e e T ik SRS foRa 7o | 59 Sishn
& IFeiia TEAH & aft TR, s, ufte % aw-
TEIHT & TRTER $retIeHe 8 4R §T SRt  wierT, T8,
WEl, e, IS, T AT 250 Gie e |

'_i. -ﬂﬁ-:-\l

H e 14.09.2016 1 fe=< THTR % IT6M2A FRIFH *F &I
rfafy e srfefeaa gfera sreferss, Aree o Shem wm fawi,
GEAT o 9T T U8 . U . o, Fehall Ud 1= ATt o 4 of ot
o THeT 9 TSaerd o fohaT | 378 ST TR g AN weed
39 Halle | e T femdt & i o ome gn oft =t 7 e
T ATeT foh o<t o TXct wTeai o1 & TRINT o | TETH o e
e (Tetamn) sft gudt ore T | |l R faam i
YRS 395U et wHTe & S S B aeft fafire
gfcRnfirdrati st forega STHerRY & 3T | 39 T8 T INEvs 1
et & wanfa ufeenfiran =1 striSH foRem e fored geee W
et 3 9 foram|

TR | T&4t WHTE 1 3q9Ted

fedTe 20.09.2016 i o=t HHTE 1 FHTIA FRIHH FFo= 3|
3H STTEL T HEAM o (e Sf. TH. 0., Tohdl 4 fomm &0 &
GEAT & ARl o A8 ToRam fomam o o Teee g ok
Tl deh1ehi bl Tema | H TehTISTd bt Tieh SIS TeTeh SehT 3118 &
ST ATH 33T Toh | TEAH o e HaTeh (T=iamT) off qudt
AT T A TEt wrwTe o S st o g fafie wfaenfiret
&I forega MRt Yo it qen @t amfent, sAfemfEn @
ST g SfaRnfrarsti o 1feres & 31ftre vt o W g
o fopam|
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AT

3t vl et s, TTean et wHTE %1 s

20 foarer, 2016 = W &g ufer ° =< aue *1 ame
TARIE AT fohat 1| 38 orie § ged fdfer <. ..
urfedt, fraeTen e 3ug STgE Y™ %z, faftre sifafe <f. sfert
HorawaH, faammee, =< faam, S wio sufeya ©) e
TR & S fafi=r sfenfiad @ @ o i, ey
i, et s1gane, Tt 2o, fE=< fowft 3 et & wmm=
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T SR ITaTet w1 SRS foha T | 39 STTER W AR Atad
oft 31etieh vt 3 a1 fo ATqTST W1 STTet R vt & oft T
o | et SR oht Seat & § fewdt ot STaaT ST aen
g g e A RE |

& ersita afEr stertR # siaas Tevia afaefiar

st AT fead: AT fTfen & veet e 8 1754, 2016 !
Sitaa S &t et 7, FT-9TH, T9E ST 9SS W) U
SHTITTTCAT ohT SIS TR 7317 | 38 AT | IR Ua AT beh
TITE X YHTE U Siae | Hecd T ThTST STeA1 7T | ey & fafir=
TEHT W forega ==t 3t TS | 39 S B &t aier, siem |
e feadia srdeTe 3 3TreHt o Sfad | T w5 Heed foama i
SRATSIA I T | 21 5[, 2016 3T SRS 1T 3ad oh ST T
fl T o FTTEH U TOTTETH 1 9e3 i foRam |

SAfEreRT R ufeer o = forfer

SRR afer ® gt forfer
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2016 A T Teferan g9, aten, gy, dier vd sTmeft §
TR TR R YT sl T8 U9 369 § 9T 39 ST
ST T3ha T | 39 STaEX O foram ETisdt o 3T foka
v ferami 3 fod i A TR g0 =T ST & e woe
ST ST, Tt Hi s Ao, gaT T e ASEIst o
STETA T T | 39 SRR % 3T=id feieh 23 319, 2016 i
ST TS | TR T STFHTH TG oh SUHRT I (]
o) <. w=. Teum 3 R O e wefud s 3eht Tmeei
SR H SRR ff dot forami 3 3 wa uggsti o1 3fa woa 7 firem
i T e | ST, WA | TRUHT % T HerEdT THE U HehR

TfHferI 3R TTeH S <1 G faa e 3o HErH 1 T o
ToTT oft e | 39 T8 T HEATH o QTR . TH.UH. &, Tohell 7 off
TR O oheT foh o TR T HUeh ST 3101 ShidTSal ohl
T T HRA 8|

U — TRl UTeTeh Tgeh I AU ATETg 1 e i A T
T AT T, ATTHATRH fHTeh 05 3T, 2016 I Hg-
T ITeTeh EehR1 | W shl STishioft 31 Te fora |
39 ATl 2 Ut e o Ufsiehd Hg-arel uTershi A Afifd &
forw sy fotam | wredieh T TTe Sht diE o Heshi A o HaTereh
HEd Tg d1F TG6I HHHIG fhT 7T 9 | SRIRROT T T34 Heshiid
T, 2ien & 3T oft ST =NeRY, TeshTid SEUet o HTTES
§ 5ot fSmeh etaia T, SuTeas, |iod, Hneds w11
T ot gaE e & = forar T | A € 321 weeh i witend
o foraTear o I foreqa STl JaT T |

W TS T UTThT chl HERRI WIHTA T TS 3 T3

National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security: It was held
at ICAR-CSWRI, Avikanagar on March 9-10, 2017 in
collaboration with ISSGPU. The Chief Guest of inaugural
function was Dr. ML Madan, Former DDG (AS), ICAR, New
Delhi. Dr. RM Acharya, Former DDG (AS), ICAR, New
Delhi presided over the function. Directors of various ICAR
Institutes grace the occasion. A total of 350 participants
from research institutes, Universities, State Animal

T 329 ¥ WRA 389 A==

Inauguration of National Seminar
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Participants of National Seminar

Husbandry Department and NGOs attended the seminar
and took partin presentation, deliberation and discussion.

Dignitories Visits to Institute

Padmashri Dr Vikas Mahatme, MP (Rajya Sabha)
visited the Institute on 17.11.2016. He appreciated the
efforts of institute for development of Avishaan sheep and
showed interest in it forincreasing income and livelihood of
farmers in Maharashtra. He suggested that Dumba sheep
should be made available to farmers of Maharashtra for
increasing mutton production. Indigenous sponges for
estrus synchronisation and milk replacer (Memnaprash)
for lamb feeding developed by the institute was
appreciated by him during his visit to laboratories.

Padmashri Dr Vikas Mahatme at Avikanagar
WA T 312, TIeha T Hed Ud 295 weaad, faumass,
Taeett faramas g0 Team & 9 Ud 9ot dae qen fafi=
TJRANTSITEATSTT <A1 ST L foreqa STeprtt 9Te <l | 9T Teet 4
T T foR ST T ST 1T ohl T 3hid §U el foh Tl
WS U SRl UTeTehi o foTU STTHETT oh HIEIH § SHI 5 qehei1oh 311G
FIETR, I8 fohemt & feru emvierss fag anft|

AT oft T iegt va ot Saes mavad, sifee R |

Sh Arjun Ram Meghwal, Hon'ble Minister of State for
Finance (GOI) visited Arid Region Campus, Bikaner 20"
October, 2016. He desired to double the income of sheep
farmers along with improvement in their social status. He
visited the farm and laboratories and appreciated the wool
quality and health status of animals.

Sh Arjun Ram Meghwal at Bikaner

Dr. V.N. Sharda, Member ASRB, New Delhi visited Arid
Region Campus, Bikaner on 20" Jan, 2017. He discussed
at a length about future prospects and sustainability of
sheep husbandry in arid region considering the recent
changes inland use pattern, shrinkage of pasture land, low
market value of wool, etc. He appreciated the wool quality
and health status of the animals and he observed that
campus has natural eco-system with good pasture for
sheep rearing.

Dr VN Sharda at Bikaner

Dr. M.S. Chauhan, Director, ICAR-CIRG, Makhdoom and
Project Coordinator (Goat Breeding) visited ICAR-CSWRI,
Avikanagar on 17.10.2016. He appreciated the
performance and health status of the animals at Sirohi unit.
He assured that budget support will be provided for
renovation of sheds.

Dr. M.S. Chauhan at Avikanagar
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Ms. Juhi Pandey, Director, KHAMIR and Mr. Paresh Participation in exhibitions of other institutions
Aviakanagar on 5.9.2016. Director, KHAMIR was Kisan Mela KVK, Banasthali, Rajasthan  Apr 10,2016
overwhelmed by the activities of Institute and has opined ’ ’ '

that CSWRI is carrying out the projects in a scientific, Diegefl el REfEElEn g B le, 28568

meticulous and efficient way. Finally, it was proposed to Rasthtriya Beej Vitran Kisan Mela Evam  Sep18-19, 2016
o Kisan Gosthi at NRCSS Ajmer, Rajasthan

develop sheep wool value chain in Kachchh as a . .

collaborative process between KHAMIR and CSWRI. Kisan Mela and Farmers Innovation Day  Sep 21, 2016

at CAZRI Jodhpur, Rajasthan

Krishi Kumbhu 2016 at Muzaffarnagar, Nov 28-30, 2016
Uttar Pradesh

Sarson vigyan mela cum exhibition Feb 10, 2017
DRMR Bharartpur, Rajasthan

West Region Agricultural Fair -SKRAU, Feb 18-21, 2017
Bikaner, Rajasthan

Krishi Unnati Mela, IARI, New Delhi Mar 15-17, 2017

Ms. Juhi Pandey, Director, KHAMIR at Avikanagar

Bl. TF. T@HM, 39 WeIHeweh (U] fagm), Jand™
I1gEeT uftwe, 78 feeet 3 feish 16.05.2016 1 7% &=
iR, s 1 S0 Sl 38 Tas W fHeve @i
TH.TH .. Tohal 1 4 T 3 3caTe o & § TRE g feoru s
T8 STTEYT A1 ST hAT | 56 STTHL I AT e
T3t o SN . WHM A fopami @ foreqa sraeia it aen
foRET ol STZTEr 29 B HaT o6 Uit 3 Sk Seht wwetrs
g fIerfa TerieRt i 3 qe TgaH o Y aemeE 21 39
TR T AN UTFTSHT o Teaiia STfafeR g foramt =t
Tl o1 forawor ug dremiqur femam |

DDG (AS) at ARC, Bikaner
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Institute exhibitions

Hon'ble Minister of Agriculture and Farmer Welfare
Sh. Radha Mohan Singh Ji visited institute stall at SKRAU Bikaner
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TRAINING AND CAPACITY BUILDING

Participants

SC Sharma
LR Gurjar

Indrasen Chauhan

Arun Kumar

AK Patel

Arpita Mohapatra
SV Bahire
Kalyan De

YP Gadekar
Seiko Jose
Sekhar Das

Gauri Jairath

SC Sharma

G Murali

MR Solanki

Sita Ram Meena
LR Bairwa

RK Meena

RB Sharma

Pillu Meena

Babu Lal Meena
Toofan

Devi Lal Mourya
Manish Badola
Shashank Jain
MA Khan

RA Sharma
ML Gupta

Harshit Agarwal
NeerajTanwar
CL Meena

Ram Pal Verma
Shivji Ram Jat

Santosh Kumar Sain
Badri/ Kaloo

Heera/ Srilal
Laxminarain/ Bhagwan
Bhanwar Lal/ Gopilal
Norti Devi

Saitan/ Nanda Meena
Suresh/ Bajaranga
Ladi/ Baloo

Prahlad/ PanchuRegar
Jagdish/Chanda Ram
Gopilal/ RamlalVerma

Period

Apr 18-21, 2016
Mar 6-26, 2017
Jun 7-18, 2016

Jul 11-20, 2016

Sep 15
-Oct 5, 2016

Feb 6-10, 2017

Feb 23-25, 2017

Sep 19-24. 2016

Oct 17-22, 2016
Apr 27-28, 2016

Jun 1-10, 2016
Jul 25 — Aug 6,
2016

Nov 2-11, 2016

Feb 20-24, 2017

Apr 18-19, 2016

Apr 27-28, 2016

Jul 28-Aug 3,
2016

Oct 21, 2016

Feb 27-Mar 4,
2017
Feb 20-25, 2017

Feb 7-10,
2017

Training programme

Scientific staff
Training programme on “Farmer Producer’s
Organization — Issues and Challenges
Skill development for sustainable livestock
productivity in the genomic era
Management Development Programme on
Leadership Development (a pre — RMP)
Short course on “Recent models and methods for
analysis of farm animal data for devising suitable
breeding and management strategy

Winter schoolon value addition to jute and allied
fibres through product diversification and waste
utilization
National workshop —cume-training programme on
“Computational approaches in biotechnology
Training programme-cum-workshop on
Competency enhancement programme of fraining
function

Technical staff
Dairy farm and milk processing plant management
Good laboratories practices

Implementation of e-procurement though CPP

Competence enhancement programme on soft
skills and personality development for technical
officers of ICAR

Agro meteorological data collection, a nalysis and
management

Statistical techniques for agricultural data analysis

Automobile maintenance, road safety and
behavioural skills

Administrative staff
HR and Payroll module under “MIS - FMS”

Implementation of e- procurement through CPP
Enhancing efficiency and behavioural skills

RTI request / application and appeal management
system (RTI-MIS)

e— Procurement (Public procurement for Govt.
Officer)

Skilled Supporting staff
Competency development for skill
supporting staff

11,6 |

Venue

MANAGE Hyderabad
at SIAM Jaipur

ICAR-NDRI, Karnal

ICAR-NAARM
Hyderabad
ICAR-CSWRI,
Avikanagar

ICAR-NIRJAFT,
Kolkata

ICAR-IVRI, Izatnagar

ICAR-NAARM,
Hyderabad

Southern Regional
Station, ICAR-NDRI,
Bengaluru
ICAR-NAARM,
Hyderabad
ICAR-CRIDA,
Hyderabad

ICAR-IASRI,
New Delhi
ICAR-IASRI,
New Delhi
ICAR-CIAE,
Bhopal

ICAR-IASRI,
New Delhi

ICAR-NAARM,
Hyderabad

ICAR-NAARM,
Hyderabad

NASC, New Delhi

NIFM, Faridabad

ICAR — CSWRI,
Avikanagar
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PUBLICATIONS

Research papers

Bagdi GL, Kumar Raj, Gurjar LR, Gulyani R and Naqvi
SMK. 2016. Adoption of scientific practices of small
ruminants at a village in Rajasthan: A PRA study. Indian
Journal of Small Ruminants, 22: 218-221.

Bhatt RS and Sahoo A. 2016. Effect of feeding complete
feed block containing rumen protected protein, non-
protein nitrogen and rumen protected fat on improving
body condition and carcass traits of cull ewes. Journal of
Animal Physiology and Animal Nutrition, DOI:10.1111/
jpn.12628.

Bhatt RS, Agrawal AR and Sahoo A. 2017. Effect of
probiotic supplementation on growth performance,
nutrient utilization and carcass characteristics of growing
Chinchilla rabbits, Journal of Applied Animal Research, 45,
304-309.

Bhatt RS, Sahoo A, Karim SA and Gadekar YP. 2016.
Effect of Saccharomyces cerevisiae supplementation on
growth, nutrient utilization, rumen fermentation and
carcass traits of Malpura lambs fed concentrate with and
without rumen bypass fat. Animal Production Science,
http:// dx.doi.org/10.1071/AN14950.

Bhatt RS, Sahoo A and Karim SA. 2016. Replacement of
mustard oil cake by urea in short-term strategic feeding of
cull ewes to improve body condition and carcass traits.
Animal Production Science, http://dx.doi.org/0.1071/
AN15178.

Bouyeh M, Seidavi A, Mohammadi H, Sahoo A, Laudadio
V and Tufarelli V. 2016. Effect of climate region and
stocking density on ostrich (Struthiocamelus) productive
performances. Reproduction in Domestic Animals.
doi:10.1111/rda.12793.

De K, Kumar D, Krishnappa B, Gulyani R and Naqvi SMK.
2016. Effect of breeding season on fertility in sheep
following estrus synchronization and fixed-time artificial
insemination under field conditions in semi-arid tropical
region. Biological Rhythm Research, 47:787-798.

De K, Kumar D, Krishnappa B, Saxena VK, Thirumurugan
P and Naqvi SMK. 2017. Effect of thermal exposure on
physiological adaptability and seminal attributes of rams
under semi-arid environment. Journal of Thermal Biology,
65:113-118.

De K, Kumar D, Saxena VK and Naqgvi SMK. 2016. Study
of ciracadian rhythmicity of physiological response and
skin temperatures of sheep during summer and winter in
semi-arid tropical environement. Physiology and
Behaviour, 169: 16-21.

De K, Sahoo A, Shekhawat |, Kumawat P, Kumar D and
Naqvi SMK. 2017. Effect of selenium-yeast feeding on
amelioration of simulated heat stress and reproductive
performance in Malpura ewe under semi-arid tropical
environment. Indian Journal of Animal Sciences, 87: 163-167.

De Kalyan, Swarnkar CP, Singh D and Prince LLL. 2016.
Comparative physiological responses of stress in sheep
selected for resistance or susceptibility to Haemonchus
contortus in semi-arid tropical region during different
seasons. Biological Rhythm Research, DOI:
10.1080/09291016.2016.1234802105.

Gowane GR, Akram N, Misra SS, Prakash Ved and Kumar
Arun. 2016. Assessment of antibody response to Peste
des petits ruminants (PPR) disease vaccination in a flock
of Sirohi goat kids. Small Ruminant Research, 138: 20-24.

Gowane GR, Akram N, Prince LLL, Prakash V and Kumar
A. 2017. Genetic appraisal of serological response post
vaccination against enterotoxaemia (ET) in Malpura and
Avikalin sheep. Tropical Animal Health and Production, 49:
867-873.

Gowane GR, Akram N, Prince LLL, Prakash Ved and
Kumar Arun. 2017. Ovar-MHC polymorphism in Malpura
and Avikalin sheep vaccinated for Peste des Petits
Ruminants (PPR) virus. Animal Biotechnology,
http://dx.doi.org/10.1080/ 10495398.2017.1285307

Gowane GR, Akram N, Prince LLL, Prakash Ved, Paswan
C, Sharma RC and Kumar Arun. 2016. Evaluation of
variability in antibody response induced by vaccination
against Peste des petits ruminants (PPR) in Malpura and
Avikalin sheep. Small Ruminant Research, 144: 104-108.

Gowane GR, Prince LLL, Prakash Ved, Sharma RC and
Kumar Arun. 2016. Decline in additive genetic variance for
live weight and greasy fleece weight in Bharat Merino
sheep. Agricultural Research, 5: 316-323.

Jyotsana B, Kumar R, Kumari Rajni, Meena AS, Prince
LLL, Prakash Ved and Kumar S. 2016. Genetic variants of
3-lactoglobulin gene In Garole, Malpura, Patanwadi and
their crossbred sheep. Indian Journal of Small Ruminants,
22:174-177.

Kannojia K, Yadav SBS, Narula HK, Pannu U and Singh H.
2016. Genetic parameters of body weights in Marwari
sheep. Indian Journal of Small Ruminants, 22: 222-224.

Khan FA, Sahoo Aand Karim SA. 2017. Moderate and high
levels of dietary protein on clinico-biochemical and
production responses of lambs to repeated Haemonchus
contortusinfection. Small Ruminant Research 150: 52-59.
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Kumar Ajay, Pareek PK, Kadam VV and Shakyawar DB.
2016. Anti moth efficacy of Neem (Azadirachta indica) on
woollen fabric. Indian Journal of Traditional Knowledge 15:
272-277.

Kumar Ajay, Pareek PK, Shakyawar DB and Kadam VV.
2017. Colourless natural antimoth agent for woollens.
Indian Journal of Small Ruminants, 23: 73-76.

Kumar R, Kumar S, Swarnkar CP and Singh D. 2016.
Allelic variant analysis of MHC-DRB1 coding region in
Garole: The prolific sheep of India. Indian Journal of
Biotechnology, 15: 507-510.

Kumar R. Gupta S, Meena AS, Naqvi SMK and Kumar S.
2017. Polymorphism in exon 17 of diacyglycerol
acyltransferase 1 (DGAT1) gene in Indian sheep breeds.
Indian Journal of Small Ruminants, 22: 170-173

Kumar S, Meena AS, Kumar R, Jyotsana B and Nagqvi
SMK. 2016. Quantitative and qualitative improvement of
the sheep mutton production with the help of molecular
marker and genome editing technology: Areview. Bhartiya
Krishi Anusandhan Patrika, 31: 285-291.

Kumari Vinita, Pannu U, Chopra Ashish, Buri Anupam and
Prince LLL. 2017. Effect of non-genetic factors and
inbreeding levels on post-weaning growth traits of Chokla
sheep. Indian Journal of Small Ruminants, 23: 90-93.

Mallick PK, Pourouchottamane R, Rajapandi S,
Thirumaran SMK, Venkatramanan R, Murali G and
Rajendiran AS. 2017. Influence of genetic and non-genetic
factors on growth traits of Bharat Merino sheep in sub
temperate climate of Kodai hills, Tamil Nadu. Indian
Journal of Animal Research, 51: 365-370.

Mallick PK, Pourouchottamane R, Rajendiran AS,
Rajapandi S, Thirumaran SMK, Nagarajan G and Pankaj
PK. 2014. Influence of season of birth on production and
reproduction performances of Bharat Merino sheep in sub-
temperate rain-fed conditions of Tamil Nadu. Journal of
Agrometeorology, 16: 42-47.

Mallick PK, Prasad SM, Pourouchottamane R and
Mohanta RK. 2016. Comparative performance of non-
descript goats and their crossbreds with Beetal: a case
study. Indian Veterinary Journal, 94: 71-73.

Meena AS, Bhatt RS, Sahoo A and Kumar Satish. 2016.
Polymorphism of the exon 3 of leptin gene in Malpura
sheep. Indian Journal of Animal Research,
DOI:10.18805/ijar.v0i0f.3783.

Meena AS, Kumar Rajiv, Kumari Rajni, Jyotsana Basanti,
Prince LLL and Kumar Satish. 2016. Aromatase gene
polymorphism in sheep breeds of India. Indian Journal of
Small Ruminants, 22: 227-229.

Meena AS, Kumar Satish, Kumar Rajiv, Jyotsana Basanti
and Naqvi SMK. 2016. Production of desired livestock by

sperm sorting technology: A review. Bhartiya Krishi
Anusandhan Patrika, 31: 139-144.

Narula HK, Patel AK, Chopra Ashish and Mehrotra Vimal.
2017. Influence of environmental factors on production
traits and heritability estimates of Magra sheep in arid
region. Indian Journal of Small Ruminants, 23: 21-25.

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 sub-temperate climate of Kodai hills,
Tamil Nadu. Journal of Agrometeorology,16: 186-192.

Sahoo A and Khan FA. 2016. Nutritional and Biological
Control Synergism against Gastrointestinal Nematodes in
Small Ruminants. Journal of Veterinary Science and
Animal Husbandry, 4: 104. doi: 10.15744/2348-
9790.4.104.

Saxena VK, Naqvi SMK and Kumar D. 2016. Molecular
characterization of GPR50 gene and study of its
comparative genetic variability in sheep breeds adapted to
different thermos-contrasting climatic regimes.
International Journal of Biometeorology, 61: 701-707.

Sejian V, Kumar D, Gaughan JB and Naqvi SMK, 2017.
Effect of multiple environmental stressors on the adaptive
capability of Malpura rams based on physiological
responses in a semi-arid tropical environment. Journal of
Veterinary Behaviour: Clinical Applications and Research,
17:6-13.

Singh H, Pannu U, Narula HK, Chopra Ashish and
Vivekanand. 2016. Comparison of effectiveness of animal
model versus sire model for different growth ftraits in
Marwari sheep. Indian Journal of Small Ruminants, 22:
161-166

Singh KM, Singh Sanjeey, Indrajit Ganguly, Anita Ganguly,
Nachiappan Raja K, Chopra Ashish and Narula HK. 2016.
Evaluation of Indian sheep breeds of arid zone under heat
stress condition. Small Ruminant Research, 141: 113-117.

Singh KM, Singh Sanjeeyv, Indrajit Ganguly, Anita Ganguly,
Nachiappan Raja K, Chopra Ashish and Narula HK. 2017.
Association of heat stress protein 90 and 70 gene
polymorphism with adaptability traits in Indian sheep (Ovis
aries). Cell Stress and Chaperones, doi: 10.1007/s12192-
017-0770-4.

Sonawane GG, Kumar J and Sisodia SL. 2016. Etio-
pathological study of multiple hepatic abscesses in a goat.
Indian Journal of Veterinary Pathology, 40: 257-260.

Swarnkar CP and Singh D. 2015. Monthly variation in
worm burden exhibiting possibility of hypobiosis of
Haemonchus contortus in sheep under farm conditions of
semi-arid Rajasthan. Journal of Veterinary Parasitology,
29:20-26.
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Swarnkar CP and Singh D. 2017. Response to challenge
infection in sheep selected for resistance and susceptibility
to Haemonchus contortus. Indian Journal of Small
Ruminants, 23: 43-51.

Tripathi BN, Kumar J, Sonawane GG, Kumar R and Dixit
SK. 2016. Microbiological and molecular investigation of
clinically suspected caseous lymphadenitis cases in
goats. Agricultural Research, DOI 10.1007/s40003-016-
0233-7.

Vivekanand, Narula HK, Joshi RK, Singh H and Chopra
Ashish. 2017. Estimation of (co) variance components for
growth ftraits in Magra sheep. Indian Journal of Small
Ruminants, 23: 12-20.

Books/Bulletin/Manual/Compendium
Training Manual

Bagdi GL, Kumar Raj, Gurjar LR and Sahu BS. 2017.
Livelihood Security of Farmers through Integrated
Scientific Sheep and Goat Management Practices. ICAR-
CSWRI, Avikanagar.

Bagdi GL, Gurjar LR, Kumar Raj and Naqvi SMK. 2017.
Integrated Farming System for Livelihood Security and
Economic Empowerment of Farmers. ICAR-CSWRI,
Avikanagar.

Gurjar LR, Kumar Ajay, Kumar Raj and Naqvi SMK. 2017.
Woollen Products Manufacturing and Designing. ICAR-
CSWRI, Avikanagar.

Kumar Ajay, Gurjar LR, Kumar Raj, Bagdi GL and Nagqvi
SMK. 2016. Woollen Products Manufacturing and
Designing. ICAR-CSWRI, Avikanagar.

Kumar Ajay and Shakyawar DB. 2016. Wool and wool
quality parameters as features of economic importance.
ICAR-CSWRI, Avikanagar.

Paul RK, Bahire SV, Krishnappa B, De K, MahapatraAand
Kumar D. 2017. Hands-on-training on oestrus
synchronization and artificial insemination in sheep. ICAR-
CSWRI, Avikanagar.

Prakash Ved, Prince LLL, Gowane GR and Kumar Arun.
2016. Training compendium of ICAR sponsored short
course on Recent Models and Methods for Analysis of
Farm Animal Data for Devising Suitable Breeding and
Management Strategy. ICAR-CSWRI, Avikanagar.
Lecture delivered in Short course on Recent Models
and Methods for Analysis of Farm Animal Data for
Devising Suitable Breeding and Management
Strategy. ICAR-CSWRI, Avikanagar, 11-20 Jul.

Gadekar YP, Gowane GR and Shinde AK. 2016. Meat and
meat quality as a trait of economic importance.

Gowane GR and Lopez FB. 2016. Application of Bayesian
models for animal breeding data analysis.
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Gowane GR and Prakash Ved. 2016. Statistical packages
foranimal breeding data analysis.

Gowane GR, Akram Najif and Mohan Govind. 2016.
Sequence based typing and allele substitution effect in
genetic polymorphism study.

Gupta Atul, Prakash Ved, Singh Manvendra and Gandhi
RS. 2016. Lactation curve modelling in dairy animals.

Jyotsana B, Kumar R, Meena AS, Kumari R, Kumar S and
Naqvi SMK. 2016. Somatic cell nuclear transfer technique
—current status and future prospects.

Krishnappa B, De K and Kumar D. 2016. Reproductive
management of sheep.

Kumar Arun, Prakash Ved, Prince LLL and Sharma RC.
2016. Economic characters and records of farm animals.

Kumar D, Krishnappa B and Naqvi SMK. 2016. Evaluation
of reproductive soundness of breeding male using CASA.

Kumar S, Jyotsana B, Meena AS and Kumar R. 2016.
Basic principles of genome analysis of farm animals.

Naqgvi SMK, Kumar D and De K. 2016. Strategies to
improve reproductive efficiency in farm animals.

Prakash Ved, Gowane GR and Misra SS. 2016.
Application of WOMBAT for Analysis of maternal effects
and SNP effect data analysis.

Prakash Ved, Gowane GR, Prince LLL and Sharma RC.
2016. Univariate and multivariate analysis of animal
breeding data using WOMBAT.

Prakash Ved, Gowane GR, Prince LLL and Sharma RC.
2016. Univariate and multivariate analysis of animal
breeding data using WOMBAT.

Prakash Ved, Prince LLL and Kumar Arun. 2016. Random
Regression Models for analysis of test day data

Prakash Ved, Prince LLL, Jyotsana Basanti and Kumar
Arun. 2016. Random regression test day models for
genetic evaluation for breeding bulls .

Prince LLL, Gowane GR, Prakash Ved and Kumar Arun.
2016. Management and analysis of pedigree records.

Prince LLL, Prakash Ved, Gowane GR and Kumar Arun.
2016. Management of Pedigree records and its analysis.

Prince LLL, Prakash Ved, Gowane GR and Sharma. RC.
2016. Strategies forimplementation of genomic selection.

Sharma RC, Prince LLL, Prakash Ved and Kumar Arun.
2016. Breeding and selection strategies for evolving
prolific sheep in India.

Swarnkar CP and Singh D. 2016. Management and
interpretation of disease data for sheep flocks.

Swarnkar CP and Singh D. 2016. Management and
interpretation of disease data for sheep flocks.
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CAFT training programme on Biology of Physiological
Adaptation and Production Stress in Farm Animals.
ICAR-IVRI, Izatnagar,

Kumar D, De K and Naqvi SMK. 2017. Effect of thermal
and nutritional stresses on seminal quality of sheep.

Kumar D, De K and Naqvi SMK. 2017. Recent trends in
small ruminant's reproductive technologies.

Books
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Mallick PK, Pourouchottamane R, Nagarajan G,
Thirumaran SMK and Rajendiran AS. 2016. Sheep
Production and Management. SRRC (ICAR — CSWRI),
Mannavanur.

Shinde AK, Gadekar YP, Jyotsna Basanti, Mohapatra
Arpita and Naqvi SMK. 2017. Sheep Technology and
Innovations: Meat, Milk and Wool. ICAR-CSWRI,
Avikanagar.

Compedium

Misra SS, Prince LLL, Swarnkar CP, Sahoo A, Shinde AK,
Kumar D, Jangid ML, Kumar Arun and Gupta ML. 2017.
Compendium of ISSGPU National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar.

Bulletin

Sahoo A, Chaturvedi OH, Thirumurugan P and Nagqvi
SMK. 2017. Cactus — enduring round the year feed supply.
National Innovation in Climate Resilient Agriculture, ICAR-
Central Sheep and Wool Research Institute, Avikanagar.

Sharma SC and Sahoo A. 2017. Promising feed and

fodders for dry areas. ICAR-Central Sheep and Wool
Research Institute, Avikanagar.

Torgred Tmeft firsm, srevr AR U v wH. 3 TeRdt (2016) T -
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Book Chapter

Naqvi SMK, Gowane GR and Sharma RC. 2016.
Livelihood improvement of landless and marginal farmers
in different agro-ecosystems of India via Indigenous sheep
rearing. In: Livestock Production under Diverse
Constraints: Indian Experience in its Management. Eds.,
NSR Sastry .Write and Print publications, New Delhi.
PP 1255.

12/ |

Sahoo A. 2016. Nutrition and rumen health. In: Clinical
Nutrition Approaches for Gut Health of Animals (AK
Pattanaik, SE Jadhav and N Dutta, eds.). ICAR Niche Area
of Excellence in Clinical Nutrition, ICAR-IVRI, Izatagar,
pp 60-69.

Sahoo A. 2016. Micro-nutritional issues of grazing
livestock in India. In: Micronutrients in Animal Nutrition (SE
Jadhav, AK Pattanaik, AK Das, AK Garg and AK Verma,
eds.). CAFT in Animal Nutrition, ICAR-IVRI, Izatnagar,
pp 25-33.

Sahoo A. 2016. Practical approaches towards
management of micronutrient deficiencies: a clinical
nutrition perspective. In: Micronutrients in Animal Nutrition.
Jadhav S. In: Micronutrients in Animal Nutrition (SE
Jadhav, AK Pattanaik, AK Das, AK Garg and AK Verma,
eds.). CAFT in Animal Nutrition, ICAR-IVRI, Izatnagar,
pp 95-103.

Sekhar Das, Shanmugam N, 2017. Mechanical Properties
of Jute/Waste Newspaper Hybrid Composites in Polyester
Resin Matrix, in: Annual Technical Volume of Textile
Engineering Division Board. The Institution of Engineers
(India), Kolkata, pp. 71-75.

Swarnkar CP and Singh D. 2016. Anthelmintic resistance.
In: Text Book of Veterinary Parasitology, 4th edn, (BB
Bhatia, KML Pathak and PD Juyal, eds.), Kalyani
Publishers, New Delhi, pp 513-525.

Swarnkar CP and Singh D. 2017. Indian perspective on
anthelmintic resistance in gastrointestinal nematodes of
small ruminants. In: An update on Diagnosis and Control of
Parasitic Diseases (KJ Ananda, BS Pradeep, RL Rakesh
and DS Malatesh, eds), Veterinary College, Shimoga
(Karnataka), pp 37-78.

Thomas R, Gadekar YP and Girish PS. 2016. Meat
processing technologies for small scale entrepreneurs. In:
Advances in Value Addition and Quality Evaluation of Meat
and Poultry Products. Division of Livestock Products
Technology, ICAR-IVRI, Izatnagar, pp 135-141.

Technologies published in Sheep Technologies and
Innovations: Meat, Wool and Milk. ICAR-CSWRI,
Avikanagar

Bhatt RS and Sahoo A. 2017. Milk replacer / supplements
inlambs.

Bhatt RS and Sahoo A. 2017. Success story on milk
replacer supplements to lambs raise income of farmers.
Bhatt RS, Karim SA and Sahoo A. 2017. Lamb feeding for
mutton production.

Gadekar YP and Shinde AK. 2017. Value added meat
products.
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Gadekar YP, Shinde AK and Bhatt RS. 2017. Value added
sheep milk products.

Gowane GR, Prakash Ved, Kumar Arun and Koli OP. 2016.
Malpura : A promising mutton sheep of Semi-arid region of
Rajasthan.

Kumar D and Naqvi SMK. 2017. Ram semen freezing
techniques.

Kumar D, De K and Naqvi SMK. 2017. Artificial
insemination in sheep with liquid chilled semen.

Kumar D, Krishnappa B, De K and Naqvi SMK. 2017.
Accelarated lambing system: Three lambs in two years.

Kumar Jyoti, Singh Fateh, Sonawane GG and Tripathi BN.
2017. Diagnosis of caseous lymphadernitis.

Kumar R, Shakyawar DB, RajaASM, Prince LLL, Wani SA,
Meena AS and Pareek PK. 2016. Molecular technique for
identification of wool and specialty hairs.

Kumar S and Kolte AP. 2017. Application of FecB
genotyping testin MAS program in sheep.

Kumar S. 2017. Finding of the Booroola fecundity gene
(FecB)in Kendrapada sheep.

Maru A, Lonkar PS, Bhagwan PSK, Srivastava CP. Dubey
SC, Dimri U, Singh D and Swarnkar CP. 2017. Sheep flock
health technology.

Misra SS, Chauhan IS and Kumar Arun. 2016. Sirohi: Dual
purpose hardy goat breed of Rajasthan.

Naqgvi SMK and Kumar D. 2017. Indigenous intra-vaginal
sponges for oestrus induction and synchronization.
Naqvi SMK, Kumar D and Prince LLL. 2017. Fat tail/rump
shep (Dumba): Extraordinary growth and demand.

Naqvi SMK, Kumar D, Gulyani R. 2017. Embryo transfer
techniquein sheep.

Prince LLL, Chauhan Indrasen and Kumar Arun. 2016.
Avikalin: Dual type cross-bred sheep for carpet wool
and mutton,

Sahoo A, Chaturvrdi OH, Bhatt RS and Jakhmola RC.
2017. Complete feed block technology for animal.

Sharma RC, Prince LLL, Prakash Ved, Kumar S, Koli OP,
Kumar Arun and Naqvi SMK. 2016. Avishaan: A
prolific sheep.

Sharma RC, Prince LLL, Prakash Ved, Kumar S, Koli OP,
Kumar Arun and Naqvi SMK. 2016. Success story:
Avishaan sheep to double the income of farmers.

Singh D and Swarnkar CP. 2017. Targeted selective
treatment (TST) approach for management of
haemonchosis in sheep.

Singh D and Swarnkar CP. 2017. Worm management for
sheep flocks of Rajasthan. Sonawane GG and Tripathi BN.
2017. Diagnosis of paratuberculosis (Jone's disease).
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Swarnkar CP, Singh D, Khan FA and VK Singh. 2017.
FROGIN: Software for forecasting gastrointestinal
nematodiasis in sheep of Rajasthan.

Tiwari J, Kumar Satish, Kolte AP, Swarnkar CP, Singh D
and Pathak KML. 2017. DNA test for identification of the
benzimidazole drug resistance in Haemonchus contortus
parasite in sheep.

Sheep Production and Management, SRRC (ICAR-
CSWRI), Mannavanur

Mallick PK, Dash SK and Thirumaran SMK. 2016.
Kendrapara—A prolific sheep of coastal Odisha.

Mallick PK, Thirumaran SMK, Nagarajan G and
Rajendiran AS. 2016. Sheep breeds of India and breeding
strategies for its improvement.

Murugan M, Vasantha Kumar S and Pourouchottamane R.
2016. Sheep marketing — prospects and challenges.

Nagarajan G, Vinodhkumar OR, Murali G and
Pourouchottamane R. 2016. Biotechnological options for
improving livestock productivity.
Nagarajan G, Vinodkumar OR, Murugan M and Rajapandi
S.2016. Viral diseases of sheep.

Pankaj PK, Jain Rupesh, Venkat Raju N and Rajendiran
AS. 2016. Fodder production strategies during deficit
rainfall years in semi-arid regions of India.

Pankaj PK, Singh PP, Pourouchottamane R and
Venkatasubramanian V. 2016. Small ruminant production
under climate change scenario in rain fed areas.

Pourouchottamane R, Pankaj PK, Venkatasubramanian V
and Rajendiran AS. 2016. Decrypting abiotic stress in
sheep production system and its restorative measures.

Pourouchottamane R, Vasantha Kumar S, Pankaj PK and
Mallick PK. 2016. General care and management of sheep

Raja ASM, Rajapandi S and Murali G. 2016. Post harvest
technologies for wool.

Rajendiran AS, Murali G, Nagarajan G and Thirumaran
SMK. 2016. Feeds and feeding management of sheep.

Thirumaran SMK, Mallick PK, Murali G and Ganapathi P.
2016. Selection and breeding forimproving productive and
reproductive traits in sheep.

Thirumaran SMK, Mallick PK, Rajendiran AS and
Rajapandi S. 2016. Breeding strategies for sustainable
livestock production.

Vinodhkumar OR, Nagarajan G and Rajapandi S. 2016.
Important bacterial, parasitic and production diseases of
sheep in Tamil Nadu.

Invited papers

Dash SK and Mallick PK. 2016. Small ruminant breeding
management in Odisha- Present status and future
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prospective. In: National Workshop on Conservation
Improvement of Native Small Ruminant Breeds of Odisha.
Society for Management of Information, Learning and
Extension (SMILE) and ISSGPU, Bhubaneswar, Odisha,
28 Dec.

Dash SK, Mallick PK, Prasad SM and Rajendiran AS.
2016. Kendrapada sheep- A prolific sheep of costal
Odisha. In: National Workshop on Conservation
Improvement of Native Small Ruminant Breeds of Odisha.
Society for Management of Information, Learning and
Extension (SMILE) and ISSGPU, Bhubaneswar, Odisha,
28 Dec.

De K, Kumar D and Naqvi SMK. 2017. Climate smart
sheep production and sustainability. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar,
9-10 Mar.

Gowane GR and Prince LLL. 2017. Genomic selection in
small ruminants, a way ahead. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar,
9-10 Mar.

Kumar Ajay, Jose Sieko and Naqvi SMK. 2016.
Improvement and utilization of coarse wool for better price
realization. In: National Workshop on Conservation
Improvement of Native Small Ruminant Breeds of Odisha.
Society for Management of Information, Learning and
Extension (SMILE) and ISSGPU, Bhubaneswar, Odisha,
28 Dec.

Kumar Arun, Prince LLL, Prakash Ved and Naqvi SMK.
2017. Role of AICRP in sheep improvement. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ISSGPU, ICAR-CSWRI,
Avikanagar, 9-10 Mar.

Kumar D, De K, Krishnappa B and Naqvi SMK. 2017. Role
of reproductive technologies in sheep production under
climate change scenario. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar,
9-10 Mar.

Kumar S. 2017. Recent advancement in stem cell and
transgenic technology. Manipal University, Jaipur, 8 Feb.

Kumar S, Jyotsana B, Meena AS and Kumar R. 2017.
Prospects of the genome editing technologies in sheep
and goat production. In: National Seminar on Improvement
of Small Ruminant Production System for Livelihood
Security. ISSGPU, ICAR-CSWRI, Avikanagar, 9-10 Mar.

Misra SS, Kumar A, Chauhan IS and Maan KS. 2017.
Commercial goat farming in India: prospects and
strategies. In: National Seminar on Improvement of Small

Ruminant Production System for Livelihood Security.
ISSGPU, ICAR-CSWRI, Avikanagar, 9-10 Mar.

Naqvi SMK, Gadekar YP and Shinde AK. 2016. Role of
small ruminants in Indian meat Industry. In: International
symposium and VII Conference of Indian Meat Science
Association (IMSACON-VII) on New Horizons for
Augmenting Meat Production and Processing to Ensure
Nutritional Security, Food safety and Environmental
Sustainability, GADVASU, Ludhiana, 10-12 Nov.

Naqvi SMK and Gowane GR. 2016. Importance of sheep
biodiversity under present scenario in India. In: National
Symposium on Policy Planning for Livelihood Security
through Domestic Animal Biodiversity. Society for
Conservation of Domestic Animal Biodiversity (SOCDAB),
SKUAST Srinagar, 11-12 Feb.

Patel AK, Narula HK and Naqvi SMK. 2017. Prospects of
carpet wool production through indigenous sheep breeds
in arid zone of India. In: National Symposium on
Biodynamic Animal Farming for the Mangement of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala 8-10 Feb.

Prince LLL, Gowane GR, Prakash Ved, Kumar A. 2017.
Sheep strains developed for improving wool production.
In: National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ISSGPU,
ICAR-CSWRI, Avikanagar, 9-10 Mar.

Prince LLL, KumarA, Sharma RC, Prakash Ved and Naqvi
SMK. 2016. Present scenario of sheep production in
eastern region and role of prolificacy in enhancing mutton
production. In: National Workshop on Conservation
Improvement of Native Small Ruminant Breeds of Odisha.
Society for Management of Information, Learning and
Extension (SMILE) and ISSGPU, Bhubaneswar, Odisha,
28 Dec.

Sharma RC, Prince LLL, Prakash Ved, Kumar A, Kumar S
and Naqvi SMK. 2017. Evolving of prolific sheep avishaan
for increased lamb production. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar,
9-10 Mar.

Shinde AK and Gadekar YP. 2016. Meat production from
small ruminants in Odisha. In: National Workshop on
Conservation Improvement of Native Small Ruminant
Breeds of Odisha. Society for Management of Information,
Learning and Extension (SMILE) and ISSGPU,
Bhubaneswar, Odisha, 28 Dec.

Singh D and Swarnkar CP. 2017. Breeding for disease
resistance: A sustainable approach for management of
gastrointestinal nematodes in sheep. In: National Seminar
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on Improvement of Small Ruminant Production System for
Livelihood Security. ISSGPU, ICAR-CSWRI, Avikanagar,
9-10 Mar.

Sonawane GG and Sharma DK. 2016. Important diseases
of sheep and Goat: diagnosis prevention and control. In:
National Workshop on Conservation Improvement of
Native Small Ruminant Breeds of Odisha. Society for
Management of Information, Learning and Extension
(SMILE) and ISSGPU, Bhubaneswar, Odisha, 28 Dec.

Swarnkar CP and Singh D. 2016. Epidemiology and
management of gastrointestinal helminths in small ruminants.
In: National Workshop on Conservation Improvement of
Native Small Ruminant Breeds of Odisha. Society for
Management of Information, Learning and Extension (SMILE)
and ISSGPU, Bhubaneswar, Odisha, 28 Dec.

Swarnkar CP and Singh D. 2017. Indian perspective on
anthelmintic resistance in gastrointestinal nematodes of
small ruminants. In: 26th NCVP and International
Symposium on Current Concepts in Diagnosis and Control
of Parasitic Diseases to Combat Climate Change.
Veterinary College, Shimoga, Karnataka, 15-17 Feb.

Abstracts in Seminars / Symposium /
Conferences

Agrawal AR, Kumar R, Kumar S and John PJ. 2017. Effect
of inclusion of graded level of Prosopis cineraria leaves in
diet of sheep and goat on methane production. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Bahire SV, Kumar S, De K, Krishnappa B, Jyotsana B,
Kumar R, Meena AS and Kumar D. 2017. Estimation of the
progesterone and estradiole hormones in prolific and non-
Prolific ewes. In: International Conference on
Reproductive Health with Emphasis on Strategies for
Infertility, Assisted Reproduction and Family Planning.
ISSRF-2017, Indian Society for the Study of Reproduction
and Fertility, New Delhi, 23-25 Jan.

Bhatt RS, Sahoo Aand Gadekar YP. 2016. Improving body
condition and carcass traits of cull ewes by feeding
Complete feed block containing rumen protected protein,
non-protein nitrogen and calcium soap of fatty acids. In:
ANACON-2016; Newer Perspectives in Animal Nutrition
Research for Augmenting Animal Productivity, Tirupati, 9-
11 Nov.

Bhatt RS, Sahoo A, Meena MC and Sankhyan SK. 2017.
Effect of feeding gelatinized reconstituted mulk replacer
and one time milk stripping of dam on lamb performance.
In: National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan, 9-10 Mar.
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Bhatt RS, Soni Lalit, Sahoo A. and Gadekar YP. 2017.
Carcass traits and fatty acid profile of finisher lambs fed
diet supplemented with Ca-soap and formaldehyde
treated full fat soybean. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

ChopraAshish, Narula HK and Patel AK. 2017. Survey and
comparison of different types of sheep in Marwar region of
Rajasthan. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Chopra Ashish, Narula HK, Mehrotra Vimal and Patel AK.
2016. Status of inbreeding in a closed flock of Marwari
sheep at arid region of Rajasthan. In: International
Agrobiodiversity Congress. NASC Complex, New Delhi,
6-9 Nov.

Chopra Ashish, Narula HK, Prince LLL and Patel AK. 2017.
Evaluation of inbreeding status in an organised flock of
Chokla sheep of Rajasthan. In: National Conference on
Challenges in quantitative genetics for improvement in
animal geneticresources. IVRI, Izathagar, UP, 19-20 Jan.

Das S and Shanmugam N. 2016. Development and
characterization of waste newspaper / jute hybrid
composites. In: Third International Conference on
Industrial Textiles - Products, Applications and Prospects,
PSG College of technology, Coimbatore, 26-27 Aug.

De K, Kumar D, Krishnappa B, Saxena VK, Thirumurugan
P and Naqvi SMK. 2016. Physiological adaptability and
seminal attributes of rams during thermal exposure under
hot semi-arid environment. In: International Conference on
Climate Change Adaptation and Biodiversity: Ecological
Sustainability and Resource Management for Livelihood
Security. ICAR-CIARI, Port Blair, 8-10 Dec.

De K, Kumar D, Saxena VK, Krishnappa B, Bahire SV,
Paul RK, Mohapatra A, Vedamurthy GV and Naqvi SMK.
2017. Adaptability study of Avishan sheep under nutritional
scarcity in semi-arid tropical region. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

De K, Kumar D, Saxena VK, Naqvi SMK. 2016. Daily
rhythmicity of physiological response and skin
temperature of sheep during summer and winter under
semi-arid tropical environment. Tropical Animal Science
and Production (TASP-2016). Bangkok, 26-29 July.

De K, Mohapatra, A, Krishnappa B, Kumar D, Naqvi SMK.
2016. Effect of nutritional restriction on physiological
responses of Avishan sheep in comparison to native
Malpura sheep under hot semi-arid tropical environment.

ICAR- CSWRI, Avikanagar I 123



Annual Report

2016-17

In: International Conference on Food, Water, Energy
Nexus in Arena of Climate Change. Anand Agricultural
University, Anand, 14-16 Oct.

De K, Ali SF, Swarnkar CP and Prince LLL. 2017. Effect of
late gestation dam's body condition score (BCS) on
haemato-biochemical parameters in ewes and lambs. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ISSGPU,
ICAR-CSWRI, Avikanagar, 9-10 Mar.

Dhakad GS, Gahlot GC, Narula HK, Agrawal VK, Ashraf M
and Kumar M. 2017 Association analysis of intron-2 of
Myostatin gene with body weight parameter in Magra
sheep. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Dhakad GS, Gahlot GC, Narula HK, Agrawal VK, Ashraf M
and Kumar M. 2017 Study on genetic variation of intron-2
of Myostatin gene in Marwari sheep. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Gadekar YP, Shinde AK and Bhatt RS. 2016. Effect of
different levels of seedless date paste on the quality of
mutton nuggets. In: International symposium and VII
Conference of Indian Meat Science Association
(IMSACON-VII) on New Horizons for Augmenting Meat
Production and Processing to Ensure Nutritional Security,
Food safety and Environmental Sustainability,
GADVASU, Ludhiana, 10-12 Nowv.

Gadekar YP, Shinde AK and Bhatt RS. 2016. Effect of
linseed and rumen bypass fat feeding on carcass traits and
meat quality of Malpura lambs. In: International
symposium and VIl Conference of Indian Meat Science
Association (IMSACON-VII) on New Horizons for
Augmenting Meat Production and Processing to Ensure
Nutritional Security, Food safety and Environmental
Sustainability, GADVASU, Ludhiana, 10-12 Nov.

Gadekar YP, Shinde AK and Bhatt RS. 2017. Effect of
different salt replacers on the quality of mutton nuggets. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan, 9-10 Mar.

Gadekar YP, Shinde AK and Jairath G. 2017. Functional
meat products. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan, 9-10 Mar.

Gadekar YP, Shinde AK, Sonawane GG, Saxena VK and
Bahire SV. 2017. Effect of plant proteases on tenderization
of mutton. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.
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Gowane GR, Akram N, Misra SS, Prakash Ved and Kumar
Arun. 2017. Genetic diversity study of DRB and DQB
genes of Caprine MHC class Il in Sirohi goat. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Gowane GR, Akram N, Prince LLL, Prakash Ved and
Kumar Arun. 2017. Ovar-MHC polymorphism in Malpura
and Avikalin sheep and its association with Peste des
petits ruminants (PPR) virus vaccine response. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Gowane GR, Akram N, Prince LLL, Prakash Ved and
Kumar Arun. 2017. Study of environmental and genetic
factors responsible for post vaccination serological
response against enterotoxaemia in Malpura and Avikalin
sheep. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Gowane GR, Akram N, Sharma LM, Misra SS, Chopra
Ashish, Prakash Ved and Kumar Arun. 2017. Factors
influencing serological response to enterotoxaemia
vaccine in goat. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Gurjar LR, Kumar Raj and Bagdi GL. 2017. Constraints in
sheep rearing faced by farmers in semi-arid region of
Rajasthan. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan, 9-10 Mar.

Jyotsana B, Kumar R, Krishnappa B, Kumar D, Bahire SV,
Meena AS, Rajput PK, Naqvi SMK and Kumar S. 2017.
Isolation and culture of granulosa cells obtained from
prolific (FecBB/B+) sheep ovaries. In: International
Conference on “Reproduction Health with Emphasis on
Strategies for Infertility, Assisted Reproduction and Family
Planning, ICMR, New Delhi, 23-25 Jan.

Jyotsana B, Meena AS, Kumar R, Bahire SV, Rajput PK,
Kumari D and Kumar S. 2017. Establishment,
characterization and growth characteristics of granulosa
cells obtained from prolific sheep ovaries. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Jyotsana B, Meena AS, Kumar R, Rajput PK, Krishnappa
B, Kumari D and Kumar S. 2017. Establishment and
cropreservation of fibroblast cell lines derived from prolific
Avishaan sheep. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.
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Khan FA and Sahoo A. 2017. Effect of breed and dietary
protein supplementation on response of lambs to trickle
infection with Haemonchus contortus in semi-arid
Rajasthan. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan, 9-10 Mar.

Krishnappa B, Kumar D, Paul RK, De K and Naqvi SMK.
2016. Ram to ram variation in freezability of semen. In:
XXXII Annual Convention of Indian Society for Study of
Animal Reproduction on Animal Fertility and Fecundity at
Cross roads: Addressing the Issues through Conventional
and Advanced Reproductive Technologies. College of
Veterinary Science, SVVV, Tirupati, 6-8 Dec.

Krishnappa B, Misra SS, Sankhyan SK, Singh AK, Kumar
D and Naqvi SMK. 2017. Avikesil-S: a potential alternative
for estrus induction in anoestrus goats. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Krishnappa B, Srivastava SK, Kumar D, De K and Nagqvi
SMK. 2016. Effect of Hydroxytyrosol on short-term
preservation of ram semen. In: XXXII Annual Convention
of Indian Society for Study of Animal Reproduction on
Animal Fertility and Fecundity at Cross roads: Addressing
the Issues through Conventional and Advanced
Reproductive Technologies. College of Veterinary
Science, SVVV, Tirupati, 6-8 Dec.

Kumar Ajay, Jose Seiko, Shanmugam N. and Das Sekhar.
2017. Natural anti moth sources for woolens. In:
Conference on Scientific Validation of Traditional
Knowledge - 11,2017, IPR Chair, IIT, Roorkee, 24-25 Feb.

Kumar Ajay, Meena NL, Shanmugam N and Shakyawar
DB. 2017. Development of Fabric from Improved Dumba
Wool. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan, 9-10 Mar.

Kumar Ajay, Sadhna, Gupta Meenakshi and Shakyawar
DB. 2017. Carpet printing- A new technique for figured
designing on handloom carpet. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Kumar D, Bhatt RS, Krishnappa B, De K, Sahoo A and
Naqvi SMK. 2016. Effect of reconstituted milk feeding
during pre-weaning and linseed supplementation during
post weaning on growth and reproduction of Malpura ram
lambs. In: XXXII Annual Convention of Indian Society for
Study of Animal Reproduction on Animal Fertility and
Fecundity at Cross roads: Addressing the Issues through
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Conventional and Advanced Reproductive Technologies.
College of Veterinary Science, SVVV, Tirupati, 6-8 Dec.

Kumar R, Krishnappa B, Singh AK and Sankhyan SK.
2017. Association of single nucleotide polymorphism
(SNP) of ovine leptin gene with repeat breeding conditions
in sheep reared in hot semi-arid condition. In: XIlII
Agriculture Science Congress, UAS, Bengaluru,
Karnataka, 21-24 Feb.

Kumar R, Krishnappa B, Singh AK and Sankhyan SK.
2017. Single nucleotide polymorphism (SNP) analysis of
Gherlin (GHRL) gene of ewes with repeat breeding
conditions. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Kumar S, Meena AS, Prakash Ved, Sharma RC, Prince
LLL, Kumar Arun and Naqvi SMK. 2016. Segregation of
the FecB allele in farmer's sheep flocks after breeding of
the booroola heterozygous rams. In: XXV annual
Conference of Society of Animal Physiologists of India
(SAPI) and National Symposium on Physiological
Challenges in the Changing Global Scenario for the
Sustainable Production and Reproduction of Livestock
and Poultry. College of Veterinary Science and Animal
Husbandry, Mhow, MP, 21-23 Dec.

Kumar S, Rajput PK, Bahire SV, Jyotsana B, Meena AS
and Kumar R. 2017. Identification of the second mutation
in the coding region of Bone Morphogenetic Protein
Receptor-1B (Fecundity gene) in prolific GMM sheep. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Kumar S, Rajput PK, Jyotsana B, Meena AS, Kumar R,
Bahire SV, Krishnappa B and Kumar D. 2017.
Transcriptome profiling of BMP, steroidogenic and
hormone genes in granulosa cells of prolific GMM sheep.
In: National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Kumar S, Rajput PK, Kumar R, Swarnkar CP and Singh D.
2017. Quantitative expression of the cytokines and major
histocompatibility complex (MHC) genes in Haemonchus
contortus resistant and susceptible lines of Malpura
sheep. In: 9th International Sheep Veterinary Congress
(ISVC)-2017. Harrogate, England, 22-26 May.

Kumar S, Rajput PK, Kumar Rajiv, Prince LLL, Swarnkar
CP and Singh D. 2017. Identification of the candidate
genes associated with parasitic resistance in Malpura
sheep. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.
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KumariV, Chopra A, Pannu U, Buri A, Patel AK and Prince
LLL. 2017. Effect of genetic and non-genetic factors with
inclusion of level of inbreeding on greasy fleece weight for |
clipin Chokla sheep. In: National Seminar on Improvement
of Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Kumari V, Chopra A, Pannu U, Patel AK, Prince LLL and
Buri A. 2017. Genetic conservation index of Chokla flock of
Rajasthan. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

KumariV, ChopraA, Pannu U, Prince LLL, BuriAand Patel
AK. 2017. Impact of non-genetic factors on post-weaning
growth traits in Chokla sheep. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Kumari V, Chopra Ashish, Pannu U, Prince LLL, Patel AK
and Buri A. 2017. Influence of non-genetic factors on pre-
weaning growth in Chokla sheep. In: National National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Kumawat S, Patel AK , Goswami SC, Choudhary S,
Chandolia LK and Rana S. 2017. Effect of supplementary
feeding on growth performance and economics of Magra
lambs in hot arid zone. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Kumawat S, Patel AK, Goswami SC, Kumar V and Saini N.
2017. Effect of supplementary feeding on haemato-
biochemical and wool parameters of Magra lambs in hot
arid zone. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Maan KS, Kumar A, Misra SS, Saini S, Choudhary BL,
Choudhary RS and Mahala S. 2017. Goat farming as
business enterprises. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Mallick PK, Prince LLL, Thirumaran SMK,
Pourouchottamane R, Rajapandi S, Nagarajan G, Murali
G and Rajendiran AS. 2017. Effect of inbreeding on lamb
growth in closed flock of Bharat Merino sheep at SRRC,
Mannavanur, Kodaikanal, Tamil Nadu. In: National
Seminar on Improvement of Small Ruminant Production
System for Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Mallick PK, Thirumaran SMK, Pourouchottamane R,
Rajapandi S, Venkataramanan R, Nagarajan G, Murali G
and Rajendiran AS. 2016. A study on socio-economic
status of Bannur sheep rearing farmers in Kolar district,
Karnataka. In: National symposium on Biodynamic Animal
Farming for Management of Livestock Diversity under the
Changing Global Scenario, College of Veterinary and
Animal Sciences, Mannuthy, Thrissur, Kerala, 8-10 Feb.

Meena AS, Kumar S, Sharma RC, Prince LLL and Kumar
Arun. 2017. Screening of the Booroola fecundity (FecB)
gene mutation in prolific GMM and Avishaan sheep. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Meena HC, Varsaney RK, Shakyawar DB and Kumar Ajay.
2017. Spinning performance of Indian crossbred wool and
its blends on Khadi system. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Mehrotra Arnav, Pannu U, Chopra Ashish, Narula HK and
Patel AK. 2017. Lifetime fitness performance of an
organised flock of Chokla sheep in Rajasthan. In: National
Symposium on Biodynamic Animal Farming for the
Management of Livestock Diversity under Changing
Global Scenario. College of Veterinary and Animal
Sciences, Mannuthy, Thrissur, Kerala, 8-10.

Mehrotra Arnav, Pannu U, Chopra Ashish, Prince LLL and
Patel AK. 2017. Reproductive performance of an
organized flock of Chokla sheep in Rajasthan. In: National
Conference on Challenges in Quantitative Genetics for
Improvement in Animal Genetic Resources. IVRI,
Izatnagar, UP, 19-20 Jan.

Mehrotra Arnav, Pannu U, Chopra Ashish, Prince LLL and
Patel AK. 2017. Assessment of lifetime fithess traits in
Chokla sheep. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Misra SS, Kumar A, Chauhan IS and Maan KS. 2017.
Commercial goat farming in India: prospects and
strategies. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Misra SS, Kumar Arun, Chauhan IS and Gowane GR.
2017. Factors affecting growth traits of Sirohi goats In: XIV
Annual Convention of Society for Conservation of
Domestic Animal Biodiversity and National Symposium on
Biodynamic Animal Farming for the Management of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala, 8-10 Feb.
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Mohapatra A, Prakash V, Kumar D and Naqvi SMK. 2017.
Lactation performance of Patanwadi ewes and growth rate
of lambs under different milk recording practices. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Murali G, Pourouchottamane R, Vasantha Kumar S,
Mallick PK, Nagarajan G, Thirumaran SMK, Rajapandi S
and Rajendiran AS. 2017. Appraisal of sheep production
system prevailing in Tirunelveli district of Tamil Nadu. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Nagarajan G, Pourouchottamane R, Sumana S,
Yogisharadhya R, Manjunatha Ready GB, Rajapandi S,
Murali G, Thirumaran SMK, Mallick PK and Rajendiran AS.
2017. Molecular characterization of Orf virus isolates from
Kodai hills, Tamil Nadu. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Narula HK, Patel AK, Chopra Ashish and Mehrotra Vimal.
2017. Genetic analysis of Magra sheep in an organized
farm under arid region of Rajasthan. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Narula HK, Patel AK, Chopra Ashish and Mehrotra Vimal.
2017. Status of Inbreeding in a closed flock of Magra
sheep in arid region of Rajasthan. In: National Symposium
on Biodynamic Animal Farming for the Management of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala, 8-10 Feb.

Patel AK, Narula HK, Chopra Ashish and Gurao KS. 2017.
Performance evaluation of Magra sheep in farmers' flock
at arid region of Rajasthan. In: National Symposium on
Biodynamic Animal Farming for the Management of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala, 8-10 Feb.

Paul RK, Krishnappa B, Kumar D and Naqvi SMK. 2017.
Effect of cauda-like pH and ionic conditions in diluents and
post-thaw incubation with seminal plasma on seminal
attributes following preservation of ram spermatozoa at 3-
5°C. In: International Conference on Reproductive Health
with Emphasis on Strategies for Infertility, Assisted
Reproduction and Family Planning, ISSRF-2017, Indian
Society for the Study of Reproduction and Fertility, New
Delhi, 23-25 Jan.
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Paul RK, Kumar D and Naqvi SMK. 2017. Antioxidants
protect protein's anchorage to the bilayer by improving
plasma membrane integrity of ram spermatozoa during
liquid preservation in a soy lecithin-based diluent. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Pourouchottamane R. Murgan M, Mallick PK, Murali G,
Nagarajan G, Thirumaran SMK, Rajapandi S and
Rajendiran AS. 2017. Study on sheep marketing system
prevailing in sheep breeding tracts of Tirunelveli, Tamil
Nadu. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Prakash Ved, Prince LLL, Gowane GR, Sharma RC and
Kumar Arun. 2017. Genetic analysis of pre-weaning
growth traits in prolific Garole sheep. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Prakash Ved, Prince LLL, Sharma RC, Kumar Arun and
Naqvi SMK. 2017. Growth performance of Garole sheep
raised in semi-arid region of Rajasthan. In: XIV Annual
Convention of Society for Conservation of Domestic
Animal Biodiversity and National Symposium on
Biodynamic Animal Farming for the Management of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala, 8-10 Feb.

Prakash, Yadav SBS, Gahlot GC, Pannu U, Narula HK and
ChopraAshish. 2017. Selection indices forimprovementin
body weights and fleece weight in Chokla sheep. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan, 9-10 Mar.

Prakash, Yadav SBS, Gahlot GC, Patel AK and Chopra
Ashish. 2017. Effect of genetic and non genetic factors on
growth traits in organized flock of Chokla sheep of
Rajasthan. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security.
ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Prince LLL, Chauhan Indrasen, Kumar Arun and Naqvi
SMK. 2016. Growth potential of Avikalin sheep at farm
conditions of Rajasthan. In: 1st International
Agrobiodiversity Congress, New Delhi, 6-9 Nov.

Prince LLL, Chauhan Indrasen, Prakash Ved, Sharma RC
and Kumar Arun. 2017. Growth potential of Avikalin sheep
uder farm conditions in semi-arid region of Rajasthan. In:
XIV Annual Convention of Society for Conservation of
Domestic Animal Biodiversity and National Symposium on
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Biodynamic Animal Farming for the Management of
Livestock Diversity under Changing Global Scenario.
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur, Kerala, 8-10 Feb.

Prince LLL, Prakash V, Sharma RC, Gowane GR,
Chauhan I, Kumar Arun and Kumar S. 2016. Evaluation of
prolificacy in different crossbred ewes (GMM and
Avishaan). In: 1st International Agrobiodiversity
Congress, New Delhi, 6-9 Nov.

Prince LLL, Prakash Ved, Misra SS and KumarArun. 2017.
Wool production potential of Avikalin sheep in semi-arid
region of Rajasthan. In: National Seminar on Improvement
of Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.

Rajput PK, Jyotasana B, Meena AS, Kumar R, Bahire SV,
Krishnappa B, Kumar D, Naqvi SMK and Kumar S. 2017.
Relative gene expression of heat shock proteins in prolific
and non-prolific sheep reared in semi-arid tropical climate.
In: XIII Agricultural Science Congress-2017 on Climate
SmartAgriculture. NAAS, New Delhi, 21-24 Feb.

Rajput PK, Jyotsana B, Kumar R, Meena AS, Bahire SV,
Krishnappa B, Kumar D, Kumar Vijay, Naqvi SMK and
Kumar S. 2016. Relative mRNA abundance of hormone
and receptor genes in prolific and non-prolific ewes. In:
XXV annual Conference of Society of Animal Physiologists
of India (SAPI) and National Symposium on Physiological
Challenges in the Changing Global Scenario for the
Sustainable Production and Reproduction of Livestock
and Poultry. College of Veterinary Science and Animal
Husbandry, Mhow, MP, 21-23 Dec.

Rajput PK, Jyotsana B, Kumar R, Meena AS, Bahire SV,
Krishnappa B, Kumar D, Kumar Vijay, Naqvi SMK and
Kumar S. 2017. Quantitative expression of BMP and Smad
signalling genes in prolific and non-prolific ewes. In:
International Conference on “Reproduction Health with
Emphasis on Strategies for Infertility, Assisted
Reproduction and Family Planning, ICMR, New Delhi,
23-25 Jan.

Rout PK, Singh M, Dige MS, Singh S, Nahardeka N,
Mandakmale S, Dogra PK, Nagda RK, Misra SS, Karna
DK, Senapati PK, Venkatechalapathy T, Sunder Jai,
Sheikh FD, Singh LB, Singh B and Nimbkar C. 2017.
Goats: contribution towards livelihood security in India. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Roy S Saha and Misra SS. 2017. Emerging zoonoses and
veterinary public health. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Sahoo A, Aderao GN and Thirumurugan P. 2016.
Allometry: Principle and practices in animal nutrition
research. In: ANACON-2016; Newer Perspectives in
Animal Nutrition Research for Augmenting Animal
Productivity, Tirupati, 9-11 Nov.

Sahoo A, Kumawat PK and Bhatt RS. 2016. Isolation and
biochemical characterization of tannin degrading rumen
bacteria from sheep fed on tanniferous leaves. In:
ANACON-2016; Newer Perspectives in Animal Nutrition
Research for Augmenting Animal Productivity, Tirupati,
9-11 Nov.

Saini N, Patel AK and Sharma A. 2017. Effect of pre-
partum supplementary feeding on birth weight and
bodyweight gain in Magra lambs. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan 9-10 Mar.

Shakyawar DB, Kadam VV, Kumar Ajay, Mathuriya S and
Kumar Pramod. 2017. Subjective assessment of
Pashmina shawls. In: National Seminar on Improvement
of Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan, 9-10 Mar.

Shakyawar DB, Prasant, Kumar Ajay and Yadav Arvind.
2017. Comfort properties of Kevlar and its union fabrics. In:
National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security, ICAR-CSWRI,
Avikanagar, Rajasthan, 9-10 Mar.

Shanmugam N, Kumar Ajay, Das Sekhar and Jose Seiko.
2017. Alternative ways of using coarse wool for the
preparation of value added products. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Sharma DK, Sonawane GG and Swarnkar CP. 2017.
Comparative evaluation of two commercial feed
supplements for management of rickets in growing lambs.
In: National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan, 9-10 Mar.

Sharma DK, Sonawane GG, Swarnkar CP, Sahoo A and
Singh D. 2017. Investigation and therapeutic management
of copper deficiency in Sirohi goat kids. In: 35" Annual
Convention of Indian Society for Veterinary Medicine and
National Symposium on Innovative Techniques, Emerging
Issues and Advancement in Veterinary Medicine to meet
the Challenges: Present and the Future. Veterinary
College and Research Institute, Tirunelveli, Tamil Nadu,
22 -24 Feb.

Sharma RB, Sharma SC and Sharma B. 2016 Medicinal
plants of controlled grazing area of ICAR- Central Sheep
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and Wool Research Institute Avikanagar, Rajasthan, India
and their traditional human use. In: 8th International
Congress of Environmental Research, Luebeck
University of Applied Sciences, Luebeck, Germany,
27-28 Jul.

Sharma RC, Prince LLL, Prakash V, Gowane GR, Kumar
A, Kumar S and Naqvi SMK. 2017. Productivity efficiency
of Avishaan ewes under semi arid conditions of Rajasthan.
In: National Seminar on Improvement of Small Ruminant
Production System for Livelihood Security. ICAR-CSWRI,
Avikanagar, Rajasthan 9-10 Mar.

Singh D and Swarnkar CP. 2017. Bioclimatograph and
herbage infectivity profile in grazing area of Rajasthan. In:
26th NCVP and International Symposium on Current
concepts in diagnosis and control of parasitic diseases to
combat climate change, Veterinary College, Shimoga,
Karnataka, 15-17 Feb.

Singh S, Singh KM, Ganguly I, Raja K N, Ganguly A,
Venkataramanan R, Chopra A and Narula HK. 2017.
Identification of SNPs in Hsp-90 and Hsp-70 gene and
their association 45 with physio-biochemical parametersin
Indian sheep breeds. In: National Seminar on
Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar,
Rajasthan, 9-10 Mar.

Sonawane GG and Tripathi BN. 2017. Comparative
evaluation of diagnostic tests for the detection of
Mycobacterium avium subsp. paratuberculosis in the
tissues of sheep affected with distinct pathology of
paratuberculosis. In: 2nd Asian-African Congress on
Mycobacteriology, Isfahan, Iran, 25-28 Feb.

Sonawane GG and Tripathi BN. 2017. Expression of
inflammatory cytokine and inducible nitric oxide synthase
genes in the small intestine and mesenteric lymph node
tissues of pauci-and multibacillary sheep naturally infected
with Mycobacterium avium subsp. Paratuberculosis. In:
2nd Asian-African Congress on Mycobacteriology,
Isfahan, Iran, 25-28 Feb.

Sonawane GG, Prince LLL and Meena RK. 2017. Study of
certain cytokine gene expression in the blood of sheep
clinically infected with Mycobacterium avium subspecies
paratuberculosis. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ISSGPU, ICAR-CSWRI, Avikanagar, 9-10 Mar.

Sonawane GG, Prince LLL and Meena RK. 2017. Study of
certain cytokine gene expression in the blood of sheep
clinically infected with Mycobacterium avium sub species
paratuberculosis. In: National Seminar on Improvement of
Small Ruminant Production System for Livelihood
Security. ICAR-CSWRI, Avikanagar, Rajasthan 9-10 Mar.
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Sonawane GG, Swarnkar CP, Meena, RK and Ali SF.
2017. Patho-morphological characterization and
investigation of etiological agents in pulmonary affections
of lambs. In: National Seminar on Improvement of Small
Ruminant Production System for Livelihood Security,
ISSGPU, ICAR-CSWRI, Avikanagar, 9-10 Mar.

Swarnkar CP and Singh D. 2017. Haematological
variations in visually anaemic sheep naturally infected with
Haemonchus contortus in farm conditions at arid
Rajasthan. In: 26th NCVP and International Symposium
on Current concepts in diagnosis and control of parasitic
diseases to combat climate change, Veterinary College,
Shimoga, Karnataka, 15-17 Feb.

Thirumaran SMK, Sivaseelan S, Nagarajan G, Mallick PK,
Pourouchottamane R, Rajapandi S, Murali G and
Rajendiran AS. 2017. Multiple hepatic cellular carcinoma
in Bharat Merino sheep- a case study. In: National Seminar
on Improvement of Small Ruminant Production System for
Livelihood Security. ICAR-CSWRI, Avikanagar, Rajasthan
9-10 Mar.

Thirumurugan P, Sahoo Aand Kumawat PK. 2016. Cereal-
legume mixed silage to combat feed and water scarcity
and sustaining production during hot summer. In:
ANACON-2016; Newer Perspectives in Animal Nutrition
Research for Augmenting Animal Productivity, Tirupati,
9-11 Nov.

Popular articles / Pamphlets / Folders

Popular articles

Suman PM, Shanmugam N, Das Sekhar and Naqvi SMK.
2017. Using coarse wool through braiding machine for
durable products. http://www.fibre2fashion.com/industry-
article/7885/

33 O =ie, Trgred ameft firsr, 37%v1 AR ve uh . ww k. Ao
2016, R st h1 sTgdT AE e, Wedl: fagmar 31k, 9.4 49:52.

S.TH. 922, U. 918, AW =< HT, Td 8., |EH, 2016.
gl oh feTu =TS AR At SunfiraT | @dl: 37 2, 69: 36-38.
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HRAM, 2016. TaITd HFAT o 7€ g8 Tfaqieh, @t 36-9,
40-42

Hiom, TH.H., €1, U, Weg, TN.TH. U4 WM, TH.%. 2016.
T9 Tiie: FREM % @19 3] T 9% @S| Sl qie,
69:35-38.

Folders

Shanmugam N, Kumar Ajay, Das Sekhar, Jose Seiko and
Naqvi SMK. 2017. Good practices for clean wool
production. ICAR-CSWRI, Avikanagar
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Awards and Recognition
Recepiant /s

Swarnkar CP and Singh D

Kumar S, Rajput PK, Kumar
R, Prince LLL, Swarnkar CP
and Singh D

Kumar S, Rajput PK, Bahire
SV, Jyotsana B, Meena AS
and Kumar R

Kumar S, Rajput PK,
Jyotsana B, Meena AS,
Kumar R, Bahire SV,
Krishnappa B and Kumar D

Kumar S, Kumar Vijay,
Mohanty AK, Palta P, Manik
RS, Singla SK and Chauhan
MS

Sonawane GG, Prince LLL
and Meena RK

Jose Seiko

Kumar Ajay

Kumar R

Narula HK

Arun Kumar, SS Mishra,

IS Chauhan and SMK Nagqyvi

Prince LLL, Prakash V,
Sharma RC, Gowane GR,
Chauhan |, Kumar Aand
Kumar S

Prince LLL, Chauhan I,
Prakash Ved, Sharma RC
and Kumar Arun

A.K. Shinde

A. Sahoo

Kumar Arun

Gowane GR

Kumar S
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Year

Feb 15-17, 2017

Mar 9-10, 2017

Mar 9-10, 2017

Mar 9-10, 2017

Jan 23-25, 2017

Mar 9-10, 2017

Sep 15-0Oct 5, 2015

Mar 9-10, 2017

Mar 9-10, 2017

Feb 8-10, 2017

Nov 6-9, 2016

Feb 8-10, 2017

Mar 9 -10, 2017

Mar 9 -10, 2017

Mar 9 -10, 2017

2016

2016

Award/Recognition

IAAVP Best Article Award -
2015
Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Trainee Award

Best Oral Presentation Award
Best Oral Presentation Award

Best Oral Presentation Award

2" prize for article in Hindi in
NBAGR magazine- Pashudhan
Prakash, 8: 2015

Best Poster Presentation
Award

Oral Presentation Award

ISSGPU Fellow Award
ISSGPU Fellow Award

ISSGPU Fellow Award

Endeavour Research
Fellowship

Reviewer Excellence Award

Venue

IAAVP, VeterinaryCollege,
Shimoga, Karantaka
ISSGPU, ICAR-CSWRI,
Avikanagar

ISSGPU, ICAR-CSWRI,
Avikanagar

ISSGPU, ICAR-CSWRI,
Avikanagar

ISSRF, AlIMS, New Delhi

ISSGPU, ICAR-CSWRI,
Avikanagar

WinterSchool, ICAR-
NIRJAFT, Kolkata

ISSGPU, ICAR-CSWRI,
Avikanagar

ISSGPU, ICAR-CSWRI,
Avikanagar

Karala Veterinary and
Animal Sciences,
Mannuthy, Thrissur

ICAR-NBAGR, Karnal

st
1 International

Agrobiodiversity Congress
New Delhi

College of Veterinary and
Animal Sciences,
Mannuthy, Thrissur

ISSGPU, ICAR-CSWRI
Avikanagar
ISSGPU, ICAR-CSWRI
Avikanagar

ISSGPU, ICAR-CSWRI
Avikanagar

Small Ruminant Research
(Elsevier)
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Gene bank registration

Contributors

Rajiv Kumar, AS Meena , Satish
Kumar, Bas anti Jyotsana, Ajay
Kumar and HK Narula

Rajiv Kumar, HK Narula, Ajay
Kumar, AS Meena, Basanti
Jyotsana and Satish Kumar

GR Gowane, N Akram, LLL
Prince, V Prakashand A Kumar

N Akram, GR Gowane, SS
Misra, LLL Princeand A Kumar
Rajiv Kumar, Satish Kumar, AS
Meena and LLL Prince

Rajiv Kumar, SK Sankhyan, A
Tomer and Krishnappa B
Sumana K, NagarajanG,
RajendiranAS, Yogisharadhya
R and Manjunathareddy GB

Copyright/Trademark Applied -

o Memnaprash
® Avikasil - S
e Avikaminmix
® Avikhad

Year
2017

2017

2017

2017

2017

2016

2016

Patents Filed— Liquid Milk Formula for Lambs

Sequence

Allelic variants of trichohyalin
(THH) gene sequence in Magra
sheep, partial CDS

Allelic variants of Ovar DRB 1
transcripts in lustrous Magra
sheep, complete CDS

DQAZ2 polymorphism in sheep

of semi - arid region of
RajasthanOvis aries clone
Ovar-DQA2*N1, mRNA partial cds

Capra hircus clone CLA -
DQB1*0101, mRNA partial cds
Allelic variants of Ovar DRB 1
transcripts in Chokla sheep,
complete CDS

Partial sequences of Ovine
progesterone receptor gene

Orf virus isolate orf/ Kodaikanal -
3 major envelope protein (B2L)
gene

Annual Report

2016-17

Agency/Registration No.

KY966012-KY966014
(3 sequences)

KY860765-KY860771
(7 sequences)

KX163090 — KX163096
(7 Sequences)

KX431925 — KX431937

(13 Sequences)
KY780633-KY780652

(20 sequences)

AMY 15615 — AMY 15620
(6 sequences)
KU597728.1 - KU597730.1
(3 sequences)

Broadcasting

Participants

T % 9
.. T8l

Telecast
Participants

A.K. Shinde

A. Sahoo

Davendra Kumar

C.P. Swarnkar

Arun Kumar

Broadcasting agency
efior & Al w3t gfean et
eftor & ST’ shTeishm 3Tie sfeam e

Telecasting Agency

HELLO KISAN” programme on Bhed Palan
HELLO KISAN” programme on Bhed Palan
HELLO KISAN” programme on Bhed Palan
HELLO KISAN” programme on Bhed Palan
HELLO KISAN” programme on Bhed-Bakri

Palan

Venue Year
GICAEE, 11.08.16
CIEAE 11.08.16
Venue Year
DD KISAN Channel New Delhi 28 Apr, 2016
DD KISAN Channel New Delhi 2 Jun, 2016
DD KISAN Channel New Delhi 4 Aug, 2016
DD KISAN Channel New Delhi 8 Sep, 2016
DD KISAN Channel New Delhi 23 Dec, 2016
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PROJECTS AT A GLANCE

Institute projects

Programme 1. Enhancing mutton production through
increasing prolificacy and genetic improvement through
selection

. Increasing productivity of sheep through introgression of
fecundity gene

. Nutritional manipulation for enhancing qualitative and
quantitative mutton production

. Assessment of nutritional adequacy of newly evolved
prolific sheep under farm condition

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

. Performance appraisal of Dumba

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

Programme 2. Improvement of sheep for wool production
. Genetic improvement of Chokla sheep for wool production

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

. Identification of candidate gene responsible for luster
parameterin Magra sheep

. Geneticimprovement of Bharat Merino sheep

. Adaptability and performance evaluation of Avikalin sheep
for carpet wool and mutton production in southern states

Programme 3. Development and improvement of
technology for value addition in sheep products and by-
products

. Development of diversified animal fibre based value added
products

. Development of value added products from mutton and
sheep milk

Programme 4. Disease surveillance, health care and disease
diagnostic tools

. Epidemiological investigation on economically important
diseases of sheep and goat

. Genetic improvement of resistance to Haemonchus
contortusin sheep

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

Programme 5: Validation, refinement and dissemination of
developed technologies

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

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

. Tribal Sub Plan (TSP) on Improvement of livelihood of tribes

132

through sheep and goat production in tribal areas of
Rajasthan

ICAR and other agency sponsored projects
Network Projects

. Network project on Improvement of Marwari sheep for
carpet wool production through selection

. Network project on Genetic improvement of Magra sheep in
field

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

. Network programme on veterinary type culture-rumen
microbes

. All India Network programme on Gastro-intestinal
parasitism

. All India Network programme on neonatal mortality in farm
animals

. Network programme on veterinary type culture

. Farmer First Programme

Maga Sheep Seed Project (MSSP)

. Mega Sheep Seed Unit on Malpura

AICRP Projects

. AICRP on Genetic improvement of Sirohi goats for meat
and milk production

. AICRP on Nutritional and physiological interventions for
improving reproduction in animals

NICRA Project

. NICRA on Assessing resilience of small ruminant
production under changing climate condition in semiarid
zone

CWDB Project

. Women training programme

DBT Projects

. DBT project on Genetic characterization of variability in

immune response of sheep and goat for PPR and ET
vaccine elicited immune response

. DBT project on Value addition of meat and meat products
with conjugated linoleic acids isomers through alteration of
ruminal bio-hydrogenation process using plant bioactive
compounds

. DBT project on Functional assays of the bone
morphogenetic protein receptors — 1B associated with high
prolificacy in sheep

DST Projects

. Development of rapid diagnostics for early detection of

Mycobacterium avium subspecies paratuber- culosis in sub
clinical and clinically infected sheep and goats at farm level

ICAR- CSWRI, Avikanagar



Annual Report

2016-17

LIST OF ABBREVATIONS

AAS
ADF
ADG
AFB
Al
ARC
ASRB
ATMA

ALH
ARC
BCS
bFGF
BM
BMPR
bp
BUN
CASA
CAZRI
CBG
CF
CFB
CGKV
CHO
CIAH
CIRG
CLA
CP
CPP
CRIDA

CSWRI
CwWDB
CWMP

DARE

DBT
DCPI
DM
DMI
DMSO
DNA
DOA
DPV
DRMR
DST

Atomic Absorption Spectroscopy

Acid Detergent Fibre

Average Daily Gain

Acid Fast Bacteria

Artificial Insemination

Arid Region Campus

Agricultural Scientist Recruitment Board
Agriculture Technology Management
Agency

Amplitude of Lateral Head Displacement
Arid Region Campus

Body Condition Score

Basic Fibroblast Growth Factor

Bharat Merino

Bone Morphogenetic Protein Receptor
Base Pair

Blood Urea Nitrogen

Computer Assisted Semen Analyzer
Central Arid Zone Research Institute
Crossbred wool from Garsa
Cauda-epididymal Fluid

Complete Feed Block

Chhattisgarh Kamdhenu Vishwavidyalaya
Chinese Hamster Ovary

Central Institute for Arid Horticulture
Central Institute for Research on Goats
Conjugated Linolenic Acid

Crude Protein

Central Public Procurement

Central Research Institute for Dryland
Agriculture

Central Sheep and Wool Research Institute
Central Wool Development Board
Conventional Worm Management
Programme

Department of Agricultural Research and
Education

Department of Biotechnology

Digestible Crude Protein Intake

Dry Matter

Dry Matter Intake

Dimethyl Sulfoxide

Deoxyribose Nucleic Acid

Department of Agriculture

Days Post Vaccination

Directorate of Rapeseed Mustard Research
Department of Science and Technology

EADR
EAMR
EIS
ERP
ESC
ET
EYCG
EYTF
FBS
FCR
FEC
FecB
FMD
FMS
FROGIN

FTIR
GADVASU

GFY
Gl
GMM
Gol
h2

Hb
HEYM
HSP
HRD
HT
IAAVP

IARI
ICAR
ICV
IgG
IGF
IHA
IICT
IL
IMP
INF
IRF
ISSGPU

IVF
IVRI
KAP

Equivalent Average Death Rate
Equivalent Average Morbidity Rate
Exposure Inanition Syndrome
Enterprise Resource Planning
Embryonic Stem Cell
Enterotoxaemia

Egg Yolk Citrate Glucose

Egg Yolk Tris Fructose

Fetal Bovine Serum

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Foot and Mouth Disease

Financial Management System
Forecasting for Rajasthan on Ovine
Gastrointestinal Nematodosis
Fourier Transform Infrared

Guru Angad Dev Veterinary and Animal
Sciences University

Greasy Fleece Yield

Gastrointestinal

GM x Malpura

Government of India

Heritability

Haemoglobin

Herrold's Egg Yolk Medium

Heat Shock Protein

Human Resource Development
Hydroxytyrosol

Indian Association for Advancement of
Veterinary Parasitology

Indian Agricultural Research Institute
Indian Council of Agricultural Research
lliocaecal Valve

Immunoglobulin G

Insulin-like Growth Factor

Indirect Haemagglutination

Indian Institute of Carpet Technology
Interleukin

Improved Malpura Wool

Interferon

Interferon Regulatory Transcription Factor
Indian Society for Sheep and Goat
Production and Utilization

In Vitro Fertilization

Indian Veterinary Research Institute
Keratin Associated Protein
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KMT1
KSSWDB

KVAFSU

L,

LD

LIF
MAFSU

MANAGE
MAP

ME
MEI
MF
MHC
MIS
MLN
MNC
MoU
MPKV
MSSP
MWMP

NAARM
NBAGR

NC
NDF
NDRI
NGO
NI
NIANP

NICRA

NM
NIRJAFT

NRCC
NRCSS
NTRS
NWPSI

oM
OR
ORF
OsSI
PBMC
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K-methyltransferases

Kernataka State Sheep and Wool
Development Board

Karnataka Veterinary, Animal and Fisheries
Sciences University

Larvae Forth Stage

longissimus dorsi

Leukemia Inhibitory Factor

Maharashtra Animal and Fishery Sciences
University

National Institute of Agricultural Extension
Management

Mycobacterium avium subsp
paratuberculosis

Metabolizable Energy

Metabolizable Energy Intake

Milk Formulae

Maijor Histocompitability

Management Information System
Mediastinal Lymph Nodes

Mono Nuclear Cell

Memorandum of Understanding
Mahatama Phule Krishi Vishvavidyalaya
Mega Sheep Seed Project

Modified Worm Management Program
Nitrogen

National Academy of Agricultural Research
Management

National Bureau of Animal Genetic
Resources

Neem Control

Neutral Detergent Fibre

National Dairy Research Institute

Non Government Organization

Neem Infected

National Institute on Animal Nutrition and
Physiology

National Innovations on Climate Resilient
Agriculture

Neonatal Mortality

National Institute of Research on Jute and
Allied Fibre Technology

National Research Centre on Camel
National Research Centre on Seed Spices
North Temperate Regional Station
Network Programme on Sheep
Improvement

Organic Matter

Odd Ratio

Open Reading Frame

Oxidative Stress Index

Peripheral Blood Mononuclear Cell

PCR
PCV
PHE

PHSSA

PI

PMSG
PPR

PRA

QRT

R line
RAJUVAS

RBC
RAC
RBPT
RFLP
RIA

RT

S line
SAU
SEM
SHIATS

SIAM
SKRAU

SNP
SRRC
SSC
SVvuU
TAC

TALP
TANUVAS

TGA
THI
TLR
TOT
TOS
TSP
TST
TVF
UPTTI
VTCC
VUTRC

WCI
WNI
ZN

Polymerase Chain Reaction

Packed Cell Volume

Penicillamine, Hypotaurine and
Epinephirine

Pasteurella haemolytica serotype-1 specific
antigen

Percent Inhibition

Pregnant Mare Serum Gonadotrophin
Peste-des-Petits Ruminants

Participatory rural appraisal

Quinquennial Review Team
Resistance-line

Rajasthan University of Veterinary and
Animal Sciences

Red Blood Cell

Rsearch Advisory Committee

Rose Bengal Precipitation Test

Restricted Fragment Length Polymorphism
Radio-immuno Assay

Real Time

Susceptible-line

State Agricultural University

Scanning Electron Microscopy

Sam Higginbottom University of Agriculture,
Technology and Sciences

State Institute of Agriculture Management
Swami Keshwanand Rajasthan Agricultural
University

Single Nucleotide Polymorphism
Southern Regional Research Centre
Spermatogonial Stem Cells

Sri Venkateswara Veterinary University
Total Antioxidant Capacity

Tyrode's Albumin Lactate Pyruvate

Tamil Nadu University of Veterinary and
Animal Sciences

Thermogravimetric Analysis

Thermal Humidity Index

Toll-like Receptors

Transfer of Technology

Total Oxidative Stress

Tribal Sub-Plan

Target Selective Treatment

Total volatile Fatty Acid

Uttar Pradesh Textile Technology Institute
Veterinary Type Culture Collection

Veterinary University Training and
Research Centre

Wind Chill Index
Without Neem Infected
Ziehl-Neelsen
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PERSONNELS (As on 31.03.2017)

DrS.M.K. Naqgvi

Animal Genetics and Breeding Division
DrArun Kumar Principal Scientist & Head
DrR.C. Sharma Principal Scientist

Director

DrL.L.L.Prince Sr. Scientist

DrS.S. Misra Sr. Scientist

DrG.R. Gowane Scientist

DrVed Prakash Scientist

Dr Om Prakash Koli CTO (Farm Manager)

Senior Technical Officer
Technical Officer

MrN.L. Gautam
Mr Ram Rai Meena

Mr S.L. Ahari Technical Officer

MrR.K. Meena Technical Officer (Field Tech)
Animal Nutrition Division

DrA. Sahoo Principal Scientist & Head
DrA.K. Shinde Principal Scientist

Dr S.K. Sankhyan Principal Scientist

DrR. S.Bhatt Principal Scientist

DrS.C. Sharma Principal Scientist

Dr P Thirumurugan Sr. Scientist

Mr Roop Chand Scientist

Mr. M.C. Meena Senior Technical Officer

Mr J.K. Sharma
Mr R.P. Chaturvedi

Technical officer
Technical Officer

Physiology and Biochemistry Division
Dr Davendra Kumar Principal Scientistand I/C

Dr Rajni Kumar Paul Scientist
Dr Vijay Kumar Saxena Scientist
Dr Kalyan De Scientist
DrKrishnappa B Scientist
Dr SV Bahire Scientist
Dr G.V. Vedamurthy Scientist
DrArpita Mohapatra Scientist
Mr Ranjit Singh Senior Technical Officer

Mr. K.C. Sharma 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 D.K. Sharma Scientist

Senior Technical Officer
Senior Technical Officer

Mr Nanag Ram
Mr A.K. Prasad

Textile Manufacturing & Textile Chemistry Division
DrN. Shanmugam Principal Scientist & I/C
DrD.B. Shakyawar Principal scientist (On dep.)

DrAjay Kumar Scientist
Er.V.V.Kadam Scientist (On study leave)
Mr. Seiko Jose Scientist
Er ShekharDas Scientist

MrNehru Lal Meena Senior Technical Officer
Mr. Babu Lal Ujiniya Technical Officer (Lab.Tech)

Transfer of Technology and Social Science Division

Dr G.L. Bagdi Principal Scientist & I/C
Dr Raj Kumar Scientist

Dr L.R. Gujjar Scientist

Mr B.S. Sahu CTO

Mr Ratan Lal Bairwa Senior Technical Officer
Mr R.K. Meena Senior Technical Officer
Mr D.K. Yadav Technical Officer
Livestock Products Technology Section

Dr A. K. Shinde Principal Scientist & I/C
Dr Y.P. Gadekar Scientist

Dr Gauri Jairath Scientist

Animal Biotechnology Section
Dr Satish Kumar Senior Scientist & I/C

Dr Rajiv Kumar Scientist
MrAmar Singh Meena Scientist
DrBasanti 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 Senior Technical Officer

RFD Cell
Dr C.P. Swarnkar
DrY.P. Gadekar

Network Programme on Sheep Improvement Cell
DrArun Kumar Principal scientistand I/C
DrL.L.L.Prince Senior Scientist

Mega Sheep Seed Project Cell
DrArun Kumar Principal scientistand I/C

Scientist (SG) & Nodal officer
Scientist

DrS.S. Misra Senior Scientist
Tribal Sub-plan Cell
DrS.L. Sisodia CTO (Vety. Officer) &1/C

Farm Section

Mr Shyam Singh CTO (Farm Supdt&1/C)
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DrR.B. Sharma
MrM.R. Meena
Mr J.P. Bairwa

Mr L.R. Bairwa

Horticulture Section
MrS.R. Meena
MrT.N. Sharma

ACTO

Senior Technical Officer
Senior Technical Officer
Technical Officer

STO&I/IC
Technical Officer

Human Resource Development Section

DrS.C.Sharma

Principal Scientist & I/C

Agriculture Knowledge Management Unit

Mr Ved Prakash Singh
Mr M.L. Jagid

MrM.R. Solanki

Mr S.A.Q. Naqvi

CTO&l/C

CTO

Senior Technical Officer
Senior Technical Officer

Institute Technology Management Unit

Dr F.A. Khan
Hindi Cell
MrM.L. Gupta

Right to Information Cell
MrM.L. Gupta

Public Relation Cell

Dr R.C. Sharma

Mr M.L. Gupta

Guest house Jaipur
MrM.L. Gupta
Mr Tan Singh Choudhary

Administration

Dr S.K. Sankhayan

Mr HarshitAgarwal

Mr Neeraj Tanwar
MrRamAvatar Sharma
MrRam Pal Verma
MrK.B. Bairwa
MrT.C.Vijayvargia

Mr Shivji Ram Jat
MrM.A. Khan

Auditand Account
MrS.C. Sharma
Mr C.L. Meena

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

1.3 |

Principal Scientist & I/C

Assistant Director (OL) & 1/C

Public Information Officer

Principal Scientist & I/C
Assistant Director (OL)

Assistant Director & I/C
Technical Officer

HO

AO

AO

Private Secretary
AAO

AAO

AAO

AAO

AAO

FAO
Assistant FAO

STO&I/C
Senior Technical Officer

Senior Technical Officer
Techncal Officer

Mr Suresh Chand Gupta
Mr M.S. Ghintala

Workshop and Vehicle Section
Mr Rukmesh Jakhar Security Officer & I/C
Mr.R.D. Prasad Technical Officer (Farm Mech)

Security Section
Mr Rukmesh Jakhar

Human Dispensary
Dr Davendra Kumar

Security Officer

Principal Scientist & I/C

MrR. S. Chhipa Technical Officer

Arid Region Campus, Bikaner

DrA K. Patel Principal Scientist & Head
DrH.K.Narula Principal Scientist

Dr (Mrs) Nirmala Saini Sr. Scientist

DrAshish Chopra Scientist

Dr GhousAli Scientist

DrP.R. Sharma CTO (Farm Manager)

Mr Vimal Malhotra AssistantCTO

Mr S.R. Chaudhary Senior Technical Officer

Mr Om Prakash Technical Officer
Mr R.K. Singh Technical Officer
MrM.L. Choudhary Technical Officer
MrHawa Singh Technical Officer
Sh.KS Gurao Technical Officer
MrR.A.Sahu AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi Principal Scientist & Head
DrS.R. Sharma Principal Scientist

Dr Debabrata Sethi Scientist

DrIndrasen Chauhan Scientist
MrManojKumar Sharma  Senior Technical Officer
Mr Paine Ram Technical Officer

Southern Regional Research Centre, Mannavanur
DrA.S.Rajendiran Principal Scientist & 1/C
DrR. Pourouchottamane  Senior Scientist

DrP.K. Mallick Senior Scientist

Dr G. Nagarajan Senior Scientist

DrS.M.K. Thirumaran Scientist
DrS. Rajapandi ACTO (Vet. Officer)
Mr Laxmi Chand AAO
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Joined

Dr Dushyant Kumar Sharma, Scientiston 11.04.2016

Dr (Mrs) Gauri Jairath, Scientiston 15.10.2016

Sh. Budh Narayan Mali, S.S.S.on 27.01.2017

Sh. Surendra Kumar Persoya, S.S.S.on 27.01.2017

Sh. Rahul Parmar, S.S.S.on 28.01.2016

Sh. Yogi RajMeena, Senior Technical Assistant by transfer

Superannuation (2016-17)

DrMohammed Ayub, Chief Technical Officer on 30.04.2016
Sh. Bhag Singh,A.A.0.0on 30.06.2016

Sh. Ram Niwas Bairwa, A.A.0.0on 30.06.2016

Sh.A.K. Verma, Technical Officer on 30.06.2016

Sh. [kram Khan, S.S.S.0on 30.06.2016

Sh. Gopal/Ramanand, S.S.S. 30.09.2016

Sh. Shiv Dutt, T-I-3 (Driver)on 31.12.2016

Ms. Roshni Sankhyan, VRS on 1.2.2017

Transferred

Dr Fateh Singh, Scientist on 30.04.2016

Sh. Rakesh Kumar, Chief Administrative Officer on 30.06.2016
Dr G.L. Bagdi, Principal Scientiston 31.03.2017

Sh. Roop Chand, Scientiston 29.03.2017

DrVedamurthy G.V., Scientiston 31.03.2017

Obituary
Sh. P.C. Parmar, Assistanton 18.07.2016

ICAR- CSWRI, Avikanagar I 137



M |
Annual Report ' %ﬂ |

2016-17

Distinguished visitors

The visit to CSWRI is a learning experince.ln teraction with scientist of this esteemed centre was awsome
and memorable event. Visit to various labs,Textile Division etc. has been quit intersting and useful.
Facilities at the centre are highly appriciable.

01/06/2016 Preeti Jain
Superintendent of Police, Tonk

Felt very much privilaged to have an opportunity to visit the insitute. It is inspring to see that Director Dr.
Naqvi and his whole team is taking as much pains to forward the sheep development. It is very interesting
that every Avishaan animal is certified to carrying FecB gene. We are optimistic about research that the
institute is carrying out on “Dumba’”. [ express my sincere gratitude towards this national institute.

12/07/2016 Dr. Dhananjay Parkale
Managing Director
Punyashloka Ahilyadevi Maharashtra
Mendhi va Sheli Vikas Mahamandal. Pune

Simpl wonderful works at CSWRI is an example for animal science institutes of the country. RAJUVAS is
previledgedto have 50 acre of land for its VUTRC within the premises of this institute. I think this decision of
Union Cabinet shall pave the way for long term collaboration between university and CSWRI. I salute to the

Scientist andwhole staff for hard work and dedication towards purpose.

20/07/2016 Prof. ( Dr.) A.K. Gahlot
Vice-Chancellor, RAJUVAS, Bikaner

Nice to see great team spirit in the institute. A dedicated and committed team of scientist, Technicians and
administrative officials have delivered the goods against all the adds. It is a calibration of endomitable team
spirit.
23/07/2016 S.K.Behera

ICAR Hqrs, New Delhi

Very good facility and very thorough team. Hope the institute can share its experince and knowledge with
more institutions and organisations across the country.

05/09/2016 Juhi Pandey/Paresh Mangaliya
Khamir Craft Resource Centre

1 am very exicited about activities of this premier institute. I am very happy for visited this campus. High
scientific works of international standards, country is very proud of this. Scientist are very dedicated and
providedmost valuable information.

09/09/2016 Dr T. Shivarama Bhat
Managing Director
Karnataka Sheep and Wool
Development Copporation, Bangaluru
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I was very much impressed with the work going on and the work has been carried out by CSWRI,
Avikanagar under the very dynamic leadership of Dr. S.M.K Naqvi . The institute has very vast land and it is
realy very difficult to managed and being manage by Dr. Naqgvi is appreciable. The contribution made by the
institute in terms of sheep and wool development is excellent. I am sure the institute will develop more under
the leadership of Drv. Naqvi and the able scientific community. Good luck for future.

- 17/10/2016 Dr. M.S. Chauhan
Director, ICAR-CIRG, Makhdoom

I have visited the institute. I was here for more than 5 hours. I think the institute is making good research
which is beneficial to community. All the staff mambers are very enthuastic and dedicated. The Director is
Sfully involvedin overall development which will be beneficial to socity. All the best.

17/11/2016 Padmshree Dr. Vikas Mahatme
M.P. (Rajya Sabha)

1t is great pleasure to be visiting the institute as part of ICAR, QRT team, the progress made by the institute is
very impressed both in terms of Research and Research Deleivering to stackholders. The institute has
undergo an impreciable transformation which need all admir and appreciations. For this all credit to the
institute leadership.

23/11/2016 Dr. M.L. Madan
Ex- V.C PDRV &DUVASU
Ex-DDG (AS), ICAR,New Delhi
Chairman, QRT, CSWRI

Institute with immense potential, well maintained campus. Administration is efficient and it was a pleasure
to stay at the institute as well being conducted by the staff. Hopefully animal husbandry will receive more
space in nation economy.

27/11/2016 Col. Devinder Sehrawat
M.L.A. NCT of Delhi

Excellent research and development are being conducted on sheep and wool sector. Institute is working for
poor people engaged in sheep and goat rearing. We feel happy to see the cantribution of the institute in
prolific sheep and Dumba sheep.
27/11/2016 Raju Shetti

M.P. (Lok Sabha) & ICAR Member

It was very excellent visit to me. It was very interesting to see so many aspects of sheep and development
research.
15/12/2016 Lura Green
University of Nottingham, U.K.
Thank you very much for all the efforts and hospitality. It was very interesting and an enjoyable visit. It
was great to see various projects runing at the institute on sheep.

15/12/2016 Jasmeet Kaler
University of Nottingham, U.K.

ICAR- CSWRI, Avikanagar I 139



Annual Report : %ﬂ |

2016-17

Wonderful experince to visit an institute of high relevance to the society at large. The opportunity to visit
the laboratory and the vast field would be a memorable one. Although it was a visit of personal one, the
lession learned would of great relevance for the scientific knowledge upgradation and further exchange
among the scientific and great institute to visit . The Director of the institute and other scientific staff
deserves high appreciation for the great work done and also keeping the campus in wonderful shape. Wish
all success of the institute and sincerely hope for visiting the institute again in coming days.

17/12/2016 Dr. J.K. Jena
DDG (Fisheries Science)

ICAR,New Delhi After a long time I meet myself and talked to my soul. Very well maintained and humble
scientist doing their job silently. Please try to fly the-up. This institute is as an asset to the nation but as

they say miles to go before we ---------- 1Lam coming again to meet myselfi.e for from he madding crowed.
26/12/2016 Ramesh Sharma
Director, D.D.K. Jaipur

Director, D.D.K. Jaipurl have visited this institute after 15 years. I saw a phenomenal change in
infrastructure, farm development and research development. The research programmes designed and
implemented will address current issues of sheep production and wool quality improvement. The research
environment seemed to be highly congenial for the scientist to deliver the best targeted output. All scientist
and staff seemed highly active and motivated. congrats to the Director of the institute for doing excellent
work in sheep research and development for the benefit of stakeholders.

04/01/2017 Dr. Gurbachan Singh
Chairman, ASRB, New Delhi

Chairman, ASRB, New DelhiHighly impressed by the maintenance that has visible imparts in the farm of
cleanliness all around. Interaction with the staff and the farmers was the best part. The institute has quite
a bit of achievements which is praise worthy. My impression is that the scientist are involved and well
informed. Hearty congratulation to the Director & all the staff. My best wishes for future success.

22/01/2017 Dr. T. Mohapatra
DG, ICAR & Secretary, DARE, New Delhi
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