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The Vision

To develop and propagate high yielding elite buffalo germplasm for quality milk and meat production while
retaining inherent draughtability across different regions of the country.

The Mission
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To promote and undertake research on all aspects of buffalo production

To establish nucleus breeding herds of important buffalo breeds
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To undertake extension activities for technology transfer
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Preface

B uffalo milk has higher fat, protein and mineral content and about half the cholesterol content
that of cow milk, which makes it a better drink for the vast vegetarian population of the
country for meeting their animal protein requirements. Buffalo meat being lean and having less
saturated fat content has superior dietary value. Consequently, the international demand of
processed buffalo milk and meat products is fast increasing and its milk and meat prices have
witnessed 2-3 fold increase in different countries over the last few years.

Since inception in 1985 the Central Institute for Research on Buffaloes is operating under the
ambit of Indian Council of Agricultural Research and has been mandated to promote, undertake
and coordinate research on all aspects of buffalo production. A sub-campus of the institute was
established in 1987 at Nabha in Patiala district of Punjab for conducting research on production
aspects of Nili-Ravi buffaloes. Institute has the coordinating unit of Network Project on Buffalo
Improvement which is undertaking breed improvement programme of various breeds of
buffaloes through progeny testing involving farmer's animals in different parts of the country.
Twenty two top ranking progeny tested bulls have been identified for elite mating and production
of bull calves. Progeny tested bulls' semen has become available for breed improvement in the
country. In-addition 493 Murrah and 230 Nili-Ravi bulls of high genetic merit have been supplied
to various developmental agencies and farmers in 12 states for buffalo improvement.

The report provides an opportunity to reflect the diverse activities of CIRB during the period 2011-
12 and will serve as good reference text for researchers extension personnel and policy
planners.

[ firmly believe that the progress and growth of CIRB has been due to the significant contributions
made by scientific, technical, administration and supporting staff. | am also deeply indebted to Dr
S Ayyappan, Secretary Department of Agricultural Research and Education and Director
General, ICAR, Professor K M L Pathak, Deputy Director General (Animal Sciences), ICAR, DrB
S Prakash ADG (AN&P)and Dr S C Gupta ADG (AP&B), ICAR for their continuous support and
guidance for the well being and growth of this institute.

(RK Sethi)
Director
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3MSd T2 & 16 WISl 1 HATd T 3T I
gifedi & 305 T o1 ST/ ®7 &, YUH A ¢
IR & SMUR W fohan 7 8ik ST et T .
3., A ST 9iS, W& 1875, USHe |
YAhIeh T 2303 F 24.9 FIawId i S5l & e
T ST |

3Tt 2011 ¥ A 2012 7k i 1A & SR TF
SMhd el | 129 TS 139 U2 & Y0 il &
S | 3308 HfAT THUH HAT T HA 1664
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o W1 el 732 THA TS GU |

w1 92 (TeR) fEa (7.83 foRmn) oiR @wE
(22) 3iHa (5.12 formm) , e it SO 9§ 379
Toh 1 Fed 3T @1 IR o9 a1 =en o o
2010-11 H 39 3Thel H ShAST: 5.10 T 9.17 Hfawwd
T GUR g 81 T8 2011-12 o IR <47 & 305
& =1 79 SR 2374 TR SR s =0 g™
Icq1e 2598 T 4rn =, S fh @S &t
Y& B 37el Tk 1 FAieh § |

e 9 fSHeR 2011 & I ot THURO ST (47.
66 Tfaer) famma as (42.92 Wfaerd) &t e §
31feeh S T8 | 317 ST forsioraTe i o veet =i
% 9Ug Y, ¥a1 s (Hfew Wige) wd =i
A HU: 51.91 18, 178 T wa 485 fe7 wg
M |

i 7 afviq stafy & SR fieft-Tet 99 & ARaR
T 3G § TR YUR TaAferd g3 | ol 9 0
YT 37 SHH: 7.74 TS 5.30 foram o | &1 6 p A
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50.0 gfeTd & = W@ |

49 ST IRESHT & 3T=ad 2755 It ¥ €LUA.
T. 9T o all T | 39 a1 2000 TR § STl €.
TA.T. 4 Shal § ThAd fohT T 3R 3 AT W08
H wnfore forg U € | Semaett/Ha Afvera, fg @
3T 3R o USIH Heh, 79 Heed faversm
stfiyere, givd SiAM §UeT & e H Hafyd sTehs
Teh{Id T 1 M T8 2009-10 F SRH T& a1
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SISl 1 S &THan § fafaermar =6t 319 17 9§ 70 gfaera
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A aTelt U o T | e W gt
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TS ISRV 1 71 & TR Ual Sl ohi hics H
T S e’ | gated uE T | Sfieeates
S’ AR TR fereedt U ot Si=1 H 1 T8
T e} Tafaeran o1 w2, S SUR
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FA T
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g fafy ¥ g 9= w=e SHE T g1 s9H
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3T I YR T ST difd 999 & STTER 01
Ted, W, TR 9 = i | K w1 Tw
Hes-Hefedl & gfg Ta wWred i fomn foedt
faodid gma & ST AT § 1 39 YR WY S
ST 7Y 3R hiegH S| H Tufed wh
ST Al IS G TINT hI H‘*d%l

I=a @ife &t TG iR =9 *ife & WSl & yu
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19 o e T U fa H guR gen e |
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S & A ST ©I€] ol LT 9 Geeht e fohan
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SCART TR S ST H THUATT i Sreeif S 7 |
Y <21 ¥ F91 & Imy H diomEm i ygE
WIS SHam] & €9 § 3R geT | 3=4 S
3TER (60 R ST + 40 e &) i go 4§
e 1 el SRR (75 Ffderd &1 + 20 fasrd
g + 5 gfaea &) o= 6 @ g wen s
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feran T, fSred sTftehd el & STeTTa STEd &
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HRIHH 3-4 a8, 2011, 2-6 3T 2011, 21-25
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foran T | 3 AT 18-30 STTE 2011 TS 13-23
fege 2011 1 TS foRT U &1 |

A Tot B & g Herd 12 digu=
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T ¢, S for 370 93 SHA-geA ki A & oTarn AF
IRueaal 1 SH kT Sifue B, & gEAQR
S-frafqaa safy, dan y9a oifduw, w9a TS
TETehdl ol HIAHT ST 3R TTHT | 3T & S1&Iuii i et
I B | e 9 STIHYM g i T S % gy,
HIE T WRETe Hied 3caigd o qeft Tegedi W e1gHem
A o 32avA H 1 WA, 1985 Wi g8 off | 1 fedaR 1987
%I AT § 588 Wehe YfH 1 MIRY FH T TS
TR I 3T AL 9 hid o J9dTd G & Th
34 R Tenfyd feman = an |

Toaett Sucfsa

- TR 79 dh o9 § fafi= foerg weifedi v um
T o $153 SRRl At 493 | 2Afereh T
it 3R 230 i~ T7et S it S H1 7 |

g faeh &g TS S & ede ufsr & fafi=
el T Y, el-e, I, STRUeR!, TeEd,
gLt Td w9 Filfd <t i H Yo ShishH Felie
MR

YU TARIIU &G HENRTRT ST HIeh R0l fehan 77T,
foreeh aRu Y S § 16 THa gL |

- 719 ST A1 ST i S[ESATC ST W qehiich
q i T2 | Fo=m uv=ma 25 fe | & 59 e &t
T T Y HR G hRIHS Gehd U B
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- T STk ia UHi H HeEsh R Ry STafe -
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I TR SR IR H e T T |

¥4 & ofewl Td yui & feu ufew & fag
IENTehT ST ATeh Rl fohan T | i & 3TSahi &
A (A-fagdr) fo=m | gherar e i T |
9 H Yl & Y&H TRETCT i Gehieh ol o TR
feran T |

- URIeAfarEs s ufel &1 Thetdrgdes g

% THY Y TrSist i fertem @& forg fan w1 =g
7 T R S T SRR aRfefaE H famfrent
gfg & fau aweRl B B1 TH H® T H
TIYTIOTERTor J9Te e & H H 39 YR o1 : iR
Hothe > Gifeam witel Tehe > Teienfaam ufaan
> 7 & oSt o T[afera |

- ie-TEt Fifedt & e | o= s 9R @

AT @A & fA 103.3-129.5 fohelt e/ famm
W™ ME ST STTagaehdl @it T8 | |1 (cP) & faT
STIXEIU STETIHATY 6.4989.49 g/KG W °* T IS H
off | TR YR ¥ gfewm &1 gfg & faw T 3. (ME)
T SATAYIAHATT 6.18-12.9 Tohedl SHellt i 35T H of |
TR 9R ® gfaum gfg & faw d@dt. (cpyst
SATATIHAIT 0.24-0.42 UM T TSI H off |

- @ A Ued T fAsu-wmeEE @R

THTSHIA, 1 39 YR JaR e a1 o waeh &
T I I TE 71§ T 9 & @ikt § Fiaeefd s
fean T eremEE | o500 UM/feA R WR
g 1 9a1 =el | 3TH Y=er arel a1 fHs &
SIS & ¥H/3TE % et | gfowenfua feran s
Hohdl ¢ 3R 399 gfg Ui Td ek IusH |
1S feradie wetrel i e T |

- U ITETd & YHIAT el o SR W (hIewgH)

fgem & 99 & a=4 & fSie1 o= w1 anfus
FTe T Bl € | $8eh! vl 78 ¢ fob et
HIS[E AT oI o e A § STool Biell
T 24 H3} % IRA & TREFAFfOH TR T &
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el st et gfg Td e fafd &1 ydie iR
ek BT © | 39 o o=l ol SclsiedT o fed 39
T WS % Teh STH TR hl Jodich (o3l 1 ¢ |
AT § I8 off O =en ® foh sepraefe &
STIRIEOT § SR feAm R off R a1

91 # g & Hm IO W steEE fowu T
TR AEEl § Fated gy 3dRd 2.5 § 7.0
Sitey/fe & o, QU S Y& T w209 | 759 o
% o QT T B YRR R arelt Sei #
Haityeh g 3cared 250 fHeft & wrert 800 fheft &
o &1 Tt 3R i ¥ 75 i &SI gu S 9
fezn | 4t # Ak aEa & STER 8 et 3R U
TIE & W AHGE H hIS Seolerd Al Tél
T

- fafa= Wi Te Shieera™ & STaRiE Al o Tt
F TG AR IREEARY R-gmed gifeddi o)
TR-rel T Sifedi | W T fo T eI
TTh1 A UIe I, TAATHA, TalleA ol Ual e &
foru fargersrn foran 7o | wrar= ufEeAR Y ehfea §
TS T T Ffed T gE @ de 9
fyr & Sefeh To@mRd sifedi @t ga |
iy Hid €99 HH o1 |

- o SRR SRt 1 S i gfis e e e
TR AT T STl | v gen foh siad gre 3,
Y1, IS iR dew wfaea fafv= wo@i #
e ®9 ¥ a9 (P<0.05) & &1 Fafaa g
& 8 A HYUl SRR sl (ST THETERT) iR
TSI ATt YU STER &etteh (Seheuhet) Hoal |
T STIGH SHAT: 5.27, 5.33 31X 5.71 fohan/fem arn
™ T W fEbh, csguaHiumst @R
AehHUhe! T | I a9 HHL: 7.16, 7.31
3R 7.12 wferd ot | Heiferd TH@l # THUATE 9.84,
9.55 3R 9.95 fIeTd TN et S HHI: 17, 16.92
g 17.07 fqerd o |

- R fafeifeatas wieawre g sfremRifys,
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ST ST Ud GeTuT
A STAfY & QR 36 T § & T BRI% § 51205
THael & TR TAT 448.7 el T T S 2 |

e feHieRToT wETeTe
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o, ferfietor T ufe &1 ofems.s. fden &
SIEY U H 1 wam ¥, e fF 99 guR  Feas
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I AT Ve e Tehdh (T, TH.F,)
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TS T 3ME ur 25.69 22.72
R UREATSHT 1.28 0.97
TS Ui (7e) 138.46

T At (Sunfsia) 218.33
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T e <= fafer et | ?;ﬁ;ﬁr mw e | WS ?ﬁﬁ;: wn | srgen
9. | demn wom | Wer | guwwm TLTIT AR s
1. | 4813 | NDRI 17-01-99 | 3818 3966 NDRI (II) | 3016 (1) | 2148/7 2101 12.59 Il 2727
2. | 4865 | NDRI 20-07-99 | 3791 4071 NDRI (IV) | 3333(2) | 1847/10 1847 -4.41 IX 991
3. | 5049 | NDRI 03-10-00 | 3296 1992 NDRI(P) | 3392 (2) | 1958/9 1955 1.87 Vi 3371
4 5054 | NDRI 19-10-00 | 3543 1992 NDRI (P) | 3011 (2) 1815/7 1838 -6.03 Xl 1974
5. | 5083 | NDRI 07-01-01 | 3606 2704 NDRI (P) | 2924 (2) | 1915/5 1918 -0.49 Vil 2412
6 1867 | GADVASU | 13-06-01 | 1901 1485CIRB (V) | 2709 (1) | 194172 1929 0.90 VII 3622
7. | 1868 | GADVASU | 13-07-01 | 1155 2321 NDRI (PT)| 2591 (3) | 1736/3 1846 -10.05 Xl 3056
8. | 1875 | GADVASU | 20-08-01 | 1669 558 PAU (PT) 2714 (3) | 2357/8 2300 24.89 | 5435
9. |1893 | GADVASU | 11-10-01 1820 4371NDRI (V) | 2753 (1) | 1728/3 1843 -10.48 Xl 6013
10. | 2250 | CIRB 30-08-99 | 239/3.8 | 4071 NDRI(IV) | 2748 (5) | 1978/4 1952 2.94 Vv 5051
11. | 2308 | CIRB 25-10-99 | 587/4.9 | 584 PAU (PT) 2655 (3) | 2003/9 1998 451 \% 5982
12. | 2422 | CIRB 19-08-00 | 1194 4337 3369 (4) | 2092/7 2057 9.41 11l 6310
13. | 2522 | CIRB 25-11-00 | 839/3.1 | 1641 CIRB (V) | 2567 (5) | 1706/7 1752 -12.04 XV 4235
14. | 2479 | CIRB 01-10-00 | 336/1.9 | 4245NDRI (V) | 2519(5) | 1938/13 1832 -4.59 X 5867
15. | 1492 | HAU 02-12-00 | 1050 905 2586 (1) | 1704/5 1788 -11.93 XV 4921
16. | 1509 | HAU 23-06-01 | 845 1524 PAU (V) 3690 (4) | 1648/4 1780 -14.84 XVI 5928
o Wit 9 TR 1 305 A HA & 1 g AR WA 1924 FF. M. 103 Fafwd B YR W A1
o Tl B T JAE 2011 | TS TEAT 1875, 4813 3R 2422 & o F Ui+ o o st fohanm 7o 1
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E{fﬁ"gﬁﬁ‘qﬁw Hafd &0 3T SRicAST i Tgell 1d o 305 A HA
138 T2 B TS B TS el H AT S T el & Y SR & SMUR R A T |iet @&

Sirfiepa e & form T S F S[es 2011 | ¥ fowem Sruitehe T Tiferert H e 7/ & | wfr wifed 16 wigi &

T | T R 2012 OF S R 83 Ao B e w9 oGS T, R 1 HIS WA 1875 FoH S |

| e e o e Haf Wi HiE
5 fafer 20.08.2001
TS+ Tig & 558
S T S 11669
ek ATGT St HASISS I ohl grel STgT 2714 T
TS geehich 2303 f.a1.
HHhTToTeh Hefd & UferTd Sepeedr 24.90
et o sere 10444 = =
ST g/ feRHT Rl 3Tgfet 5009 &t w=2¥
Bre (TR 5435 &t T2T

|ig W& 1875

SEhT Yo TS Yashieh HH 2303 ¥ 37X Hh! HHeRIIoh QT Haaai i qorl H SHeh! 5531 24.9 TR g |
fersg & Wil o Scare o foru forfae geemi w1 49 § 3 G Avs Wil o1 g5 § Sua fra s @I |

e deh UREISHT & 316d We o Shte Wil aht U= JiHT
e e TS @ St Sl o Sf .
| I Il gustEa | g efew B (R=SDxh’)
CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 375
GADVASU | 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25
NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120
HAU 2422 4813 - 173712 1747.93/13 1746/15 -15 -3.75
IVRI* : : : s
CCBF 2422 4813 - 1905/2 1589.12/17 1622/19 283 70.75
NDUAT* :
Gyl 2206022 | 1843.88/74 1911/96 295 73.75

e ;305 e grer e ST Svma = 0.25
*T hgl UX USTTeh WISl ahl SUTNT &l fehall T |

T Ua ret-Tret 6 o g (22) 3iaa grer saned

Eg:
i 3 LT 5.30
E 5-
4.8 - 5.12
Lg 4.6 -
- i
: .r.l it
B o [ 4 g 28 : w
> & = B <eft-Tret
f&\é’\f éﬁé &\'f FEFT S ® o o
& = o 'v°°m°°<»°°°i°°°’ PSR Y
8 <feft-ar TS g QY
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e Hele e (Y] 3cUTG Ud US) i STEAeTal |
2-3 fHaer, 2011 &1 94, o § g5 | e T
RS o Tl Hl i W R T g8 IR T el
% i H G 7q fafvme TEgfn o1 T | STRHTER
STTHU o, T ohi THIET g8 IR 39 i § 3[& foan
T B % ge &9 (3HR) @ gure 39w
el ol TRIST T IR STEHTHR SATHHM e, T
ST ST 7 | X %A o &l hal, TA. T 3T A TTH.,
feR 3R W.E. 9.0, B, i 9 % SRH g
EZSCIRISREIRE

TreroT ufRkfRerfori & Wigl oAt Wt UT&ToT

Hiemgeaet feur & umiio Hafa ader sEien
(THTIET) & ATd 99 R it Hedeh RS 9 g
IO WSl o d1F Sl IS SN H AR T | $R
XYM gRI 3{Tiehd el § T 4000 i & =19 &
T AT Tk w7 | St e H ST Igd gY Hatd 5,
51 1 AT IR Tfes wier feaw Reptfen & smar

TR 9Bl <A1 7Y i€ & qU 81 deh Hafadl W TS
T Hat e fhe T | fader, 2011 # 1 AW Th
3R e 1 FfeRd T T W W HA 10 WA
3TeRd &1 T | 379, 2011 T HIE 2012 Teh i TATH &
SR 3308 K5 Tuter 10 el # qhiferd Giel @ ww
M| 129 UF 139 U2 & TSt 1 dd HiAA THEE &
foTT ST § 1 T | et 1664 THRA gU IR 732
afaai 3= g3, fFaH 9 384 e IR 348 wefeai of |
fafy=1 =i =1 AT & SRRl I Scq— HISaR HIRT
Hafaat =1 fafera foean man IR ot fog e 1w | o7t
% SR 96 IET Hafaal =1 ‘Hifds wew fgag gy
e’ fafy= oo g el W Rente fomam
TS | 38 TIGT Fafadm g7 Scded I T et off 3K
45 HreT Hafadl w1 gry fente a1l woifa W R 13 T
afqai sl 79 SeIGA =1k o U o § Tl & 9 fea
TR 911 31 HIE, 2012 o Tafsr= Ureior genTe shal W 473
AT Gt Hise off | 37TH | 163, 140, 84 3R 48 AIRT
Hafaan saeT: 1 98 Y HH, 1-2 99, 2-3 I8 AR 3 T |
afereh bt off | I8 o SR fafs= Sl W 62 AT Hafaa
= |

HEATT hi X HE 1 S 2011-12 H 6a gl wewh (ufavra)
g e a9r wes R
e 11 116 7.68 +0.08 340 +0.01 4.35+0.01
11 11 7.82 £0.07 3.39+0.01 4374001
11 109 7.71£0.07 3.38+0.01 433+0.01
e 11 101 7.87+0.08 3.36+0.01 434+0.01
3T 11 98 7.97 £0.08 3.39+0.01 4.41+0.01
fa 11 97 7.76 £ 0.10 3.39 £ 0,02 4.39+0.02
SR 11 99 7.59 £0.12 340 +0.01 4.38+0.02
TR 11 97 7.43+0.10 3.41+0.02 4.38+0.02
fewis 11 97 7.59 +0.10 3.45 + 0,02 4.39+0.02
S 12 0 7.54 +0.09 3.41+0.02 442 +0.02
w12 96 7.31+0.08 3.35+0.01 4.34+0.02
e 12 93 7.54+0.08 3374001 4.38+0.01
Lol 1204 7.66 +0.03 3.39+0.01 4374001
Tl d ret-Tet S @ Je oitaa X! T reft-Tret A6 @ 305 A0 HA fo A g e

E:

(E;. 75 - | - 18 7.74

&

E 65 - gy o

k- 6;&\;5”'9"&'@'@'« e e

O
S «»@% @’;Q &:9 6\9; Q,i@;ig @;\;\\,@
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TEATTH HH i SeATShal

sl

AT 2012 H R G BT wA W@ 490 off, TEH 174
% §H, 110 g9 I weg/Hfear (Tw a6 ¥ &H),
117 9IS AR fean (1-2.5 99), 64 Sfean (2.5 96 9
31feR) SR 15 YoM |ig (2.5 a9 I 3iferw 31y)
MHA Y |

3T &HAT

el 92 (3T e (7.83 foham) @ik e o (5.
12 Toram) 9IRS 1 I[E3A ¥ 376 dh 1 AfHhad
3T q 9 T iR 9Y uar =en foh AW 2010-11 &
3Trerd | ShHST: 5.10 A1 9.17 W 1 GUR 3T 7 | 305
& =ara gra Saured (2374 fopmn) oiR = gy
I (2598 ToRam) W = (ufa 9 127 R gy
I i gl | SATEhAT A 305 fed =1d g9 Scare
3R e AT 78 SATEH = 201011 1 JA=1 H SHHI: 5.
14 TE 5.65 UG T R g7 | 96 & A Aa

TN

FH Hegl/FeAq G 2.76 TG U1 T Sifeh a8
201011 = o1 B TA1eRT 72 Tfaed 4 81 Teft 31y
et 1 9§ het Goger 2.31 Wfawd <t & |
FHegl/Hefeal i T 3R HA &L IR i
YB3 W TR 379 O o1 T FHTE & |

TS TER

FH 15 JAT Wit hl el ISHF WIS & &I H k|
TR R =afd fohan T 2R 61 I3 |t i fhami
=1 i & gur 3 fafv= fasma wsifesi/ o=t =i s
T |

eIt

IRA 1 Heaqu 9 Tecit 8§ 9§ Hef-Teh Tk T T
T, oreah e &1 eTel o TREMYR, STAER, TR 31k
FRISTR 57 € | 9 49 & 39 Heaqul S 54
T A & foTT 59 T¥aM™ &1 T 39 IR 19 |
TonTfud feran T SR 39 et 75 & gur ?q 99
GUR 2o RS & Ted Y T & &9 H 98dM

Seaad 3careH (12.29 foram) foma ol & S=aaw SaeH
(10.48 forum) ¥ 31fereh @ |

PEEEELL

Sad | foHaX 2011 % SRH HA THERE X (47.66
gferd) fora ol (42.92 gfard) =6t g | eiferes o
TE | 317 S foioaTd S foh et =id & 9hd 3T,
a1 Fre (Fidw HEe) T8 =0 STad HHE: 51.91
g, 181 &7 Ta 485 e e 71w | formet =7l & = Sfavre
(492 f&71) R |1 *1a (186) &I o H w4
fordioraredl # guR 9@ T W 2011-12 H SRE
Fraifera 3R Tdveror gt 9 55 AT Hafaa TeT g8 it
34 HIGT G < STOH1 TRell g7 =ik g fohar |

X U He-Tret Wi o 3irea e Sane

2600 - .

£ 2500 -1

E %‘31,88 i 2598

T 2200 -

E 2100 - 1997
2000 -1 045
1900 -

Eﬂ 1500 | 1890 mf

1700
1600 4

? 2 8 3 v o . 1 o
S 24393858 0 o 0 0
£S88838 8 & g T Oy

N8 Res 88 88 o =

N8 &g 8 g d
N o

N o
N

N
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JSTH I TTE |

39 i =t s1afy & SR et -Te 9l & 9 de
JTh HEHY H A B TR GoHH & foaw 3uam
fean <11 Te1 & 3iR Fafaal & wegi w1 et W s @
T | e |iet % i=d 9 & faw gan |iet & =
TR T | T & & 9 foru Tu i el uet grel
o el ol o TRIET0 YS o foTT 9iel & Iied 92 &
Y 3TN fohan Sra |

ref-Trat S i aeEe ferfa w1 geied, T
Heft-Telt S & A & I 9 % R,
STYAER, TAARA AR RIS et | weferor femanm v |

X & Heft-Trat F6 et SEa g e Jat

Esno gt —
B 350 -
£ 330 - 71,
%’ 310 - S5°
290 - -
Q'Q\ 9‘1' p‘b " L T - - , : 279 m retr-Tret
N ‘190" {1961« q,@‘b& @@b@ﬁ;@é‘ N RIS '&
”Wm§§§§§
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Tl & 9Tl =R fS7elt & 12 WeEl & 37did 60 e |
IE 1A Tohan TR | TRl o 919 oIk 1 i |/
e 3T gfd gfier 3.35 9E T SR zEH 9
Freft-Tet & i aRar 1.17 of | ®a iga sy o
S for TR W 5 Tog (wnen, ot o1, St o, 3Tt
T, o, T, IS, T < TR ST <) A 98.2,
92.5,91.5,63.0,63.2,88.9, 88.0, 57.2,56.7,96.6, 27.5
3TR 59.0 Hfawra & | &t | ieft-Telt &t T FH e &
faf= Rl 139 T2 W YA I g |

Fefi-Telt 6 T TS F e iR 3T g T
&5 (3%) # fafvre sifirenafornarst & s+ w1 feer
T o &1 fawg €1 39 Tl SHee & g
TR, ST T IR TR TeT01 o fore forari &
Y] HE H A SUE fRT ST Y STavshdr €1
ettt 91 o STI e TE & H ST 1 R
3R TR&T0T & fore e Torifaan 1o st =nfed @ (1)
TS A &5 T Yoo o ST TA i @ik =R
et ot fRIeR, TREER, STae 3R aFaRA |
Jcdeh H SIS i iei-Trel 9T T GoiIehTo LT,
(2) 3o =forerad SfeT (311.T.51.79. ) FRi%H &l
I[& HET IR FAF T8 Hremgsmst wr $iR uretor
& 1 G & o< BT S Fare GiAfed & | T3
a8 g&g shfsd J46 (Nucleus Herd ) & faeenfua agpsit
% T Fiaeearq & o yome e 9 & gifafa §
TS TG STelt HGTedl Sl g1 S Tkl € | FE 9
TS A e o fora oft Bt =nfen, &t 9 3 Sl &l
AR 3 Taeenfaa Tiei o T W TN 7 Hohl § | Th
e &1 Y AT Junel Safd wieTor 3Tk 3=u
Fhife 1 G T 98=M &g S AMeC | (3) ref-at
i 1, STEHIE & Yok TSl ¥ o1d & fefgentor gr
THI-HE (ex-situ) HX&UT fehall ST | 39 Heleh STeTral
el WEel foig e & o T ) fereTe sreferTenai

X & AeAr-Tre S T e i

230 -
210 -

190 -
E 10| 143
150 - |5
178 m
130 - 146 ot
458 B et
Lo - "R v T
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% HeAH 9 39 R H HoRasie sl S iR 3
rEferes e srfyreterforenarsti arel woteh el & =9
% gfa e o sy 3R ief-et d6i & weei
! & Ao ToRTSdIst @l sMY T@H & ot uh
A Ieqre | = Feifa fran s |

et =t W ue HueT : o &1 yestd | v |
441 99] & 3R 37 | ST GEAT 402 off | T 2011-12 %
IR 159 Afafe Tgeii i o e fasi g8 |

I

ol 4 Sl TS Fefegdl Bl T A 12 TEH & o= H 3k
IR qgEh UYel &t gg fafv= wmi @ s
Heel/HefeHl i 3TR e IY) T TG HHL: 2.30 3R
1.41 gfcerd ot |

gfeg

TSI Shfed 3R hee & fred T YR %H9: 32.6
3T 32.8 foRn 91 | wfemsli F1Ifg e TR 12 TR =Y
3 & o9 HeSl W A ot | 24 UIE HT 3 Th
Hfearedt 3Tk et ¥ HH9T: 325.7 fom 3R 326.7 formn
A TR YR 9T foham |

T ST T

T 2011-12 % I I o HIGAR 78 SR H TR
IR <@ &1 a9 2011-12 & SR | 39 §°9
ICTEH 2045 TohN T@T | K ST T THE id e
7.74 3R 5.30 TR 1 @1 | ST Ta HHE 6 S &t
3 URER & Y B W OTohR 379 ek o1 3Tfehad Siea g |
Saar

Freft-rert St # Arersti H et Sear 38.3 Wfawrd off 3iR
GigdR 78 25.9 ¥ 50.0 v HI I A @ |

S e

et <A1d 1 3T 371 39.7 HEH o, St fh geaq 1
el WAl e SR FTd ST T HHL: 136 3T 464
feT ot
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SR Ut ST SR e

FaTeH Jaferd (Bubalus bubalis) 3T ST et ag]
AR WO &, A, Do §6 STIEuH
T, feuR &IR Y] foam gum, IR Sy o qEem
Tftoe, 7€ oot & Se Tare R STk fohan 7 |
IS & & Hd B TAHEIAE  HIse

(http://www.ncbi.nim.nih.gov/ projects/ genome/assembly/
agp/AGP_Specification.shtml) T TR Bbu_2.0-alpha &

w1 H ST T | TS -Ug S-S AT IR i T
3TR 30X 3TIhH S ST SHIH TATAHISR 1 STAT
FW g Yo fFT T TR SEEel s
(TqetRu) IfFma GEAsfi  sSrRx016621 3R
SRX015182 % T&d 3UcTed & | BGH T[T ! ffHd e
o faT Heri =1 HaeH 99 % SiemET (Baylor release
Btau_4.0) 3RUTT HHEAA TR MG AT (Amaral et al.
2008) | ST § GUR WA W F |

ST GETET 22T AT

6 9 T & 12 TS hal ¥ B T THS hT T
TR A & & A LTS AL feOR, Ue. v TR,
FA Ty feuR, WA T hueR, THaH
THSTISH, TA. SRR, HIAE, S ST
TH.. M, 3TE. 3. TR 317, TSR, TeRqd T8
% W T TH.A A Ry, 9eEd & W T
TS, ST T 3T 3TE. ST, YT o & T 9T
3. IR, Areh-Telt o T T I3RS A1
3R STHETET & o T W03, A J T 63
T TEH 3100 § Afees ugred @i wnfhe feren M)
RS 1 YT W TR 379 e 2755 41 bt ST
T. HUGT G ol T8 | 2000 THAT ShT5aT 9 SHITHE <.
TA.U. 1 IR Shal 9 Sl foh el T SR 36 Il & Tug |
et feram a1 g & 200 F SAferen gar agst iR

Tl wE Hieft-Telt S I e

180 - gt =

|
160 - 1|| q . )
E . 50
140 - |L | — 155 [ ] E{'f

120 ~

@9@@1&&?@'
s
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T 1A o = I3 hT o SR H e feRa T |

TRAICZY 226

ST/t SAfHeTEl ¥ S e o5 200910 & SRM
Y& fohall T 1| 5H giaa StHM S9ieE § gatia
gig, e g, Tre ScaEehdl IR gre Fered I 1
TRHICIEY HHIEA oM @ ot st 2226 Reple Tha
forw T 705 wiHIHS RehpTel w36 ad & wAITS
ST H SIS/ 3Tera fenan i |

AN S W TH. T W, 1 Ferg

102 371 % g8 o T HTfesh $TaUel T T fh 1T |
7Y SCUTEH, §7H UIe, §7 ST Td, G TRerSt Sid
39 Hath Tkl ol WTKilieeh Sae W st fohan 4 |
gt 94 & grewE R T9er 7 #§ R & T iR
AfqH TSl o faveIol TH.U.TH. (SAS) HIFETaX i
AR T BY TR e | agel # e gfaea |
ICEIT S L ¥, TTelifeh REHaR Seeterta fi=Tan
¥ gTaR iR uypel & i oft s@ w1 wfae
e 9§ e arn e ¥ g i # ey
tferes % 1 G H WA o1 HfaeT ST ST arn T Y
3R =g Hrem & 3T®q off f %1 102 wg1sH ¥ W &
T few T 1R EheAv foenm foan = | ureeR fesmea
fru Tu iR Wfted 9 TN & fow didiem
FEEAHIRO foRall T | STSRH YT IR THUAY FH=A
e hrd YT qX o |

UiE Fal fere S o TH,. U, W, okt forge

T T % 16 heSl Sl HEIM § A S¢S % LT
% foIu arer T | 3Tkt gfig S Rl S % ford mifgs
IR R foran T | 250 fohett TR TR =1 18 & 24
TTE 377 I B WX Sh! HiE & foTu sh1et ST | 1. T
. fafed 03 g 29 Feei & S T ford 7 i
CAST, iifiedi=a iR GHR & T UEM - T
3R STTHHT T T TR E |

e e eft-areh st  worm e o 3y
m i
52.0 gl W Sfrefl-Telt

50.0 k 4 - 51.9
480 | _ :
46.0 | -
E Lo (82

420 |
40.0 39.9

38.0 © ~ 40.2

N

Q H
‘190@\ q’p&&

'1"'1«‘19@,19
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S &THAT YR hidehd

G T S & H S g UrEfTehT, Aok S,
SRR TS S, qeahid TIiehl, TSI STEe,
37q HTfeeht, 9ol U Serary IR | Tehiehd U THY
Tl Tl o A1EH W YR T STEAvIHhdl § | 39 Sega i
wiftq & forw 9@ Sfeant ST S99 g ® R ue A St
% YR Td w1 Jeqsii W fafi= ey worEifaa we
RASHIE =elg S W & | S S Frenfient Thishd
Thdl TSI YU TR (TH.37.3.31. ), g TSIt
O YR (TH.SNEA. ), Tl e o ferisno
TR A § | 3T Hecaqul TeqS H SToH-SE SRfshA
form, Mifeiifier qen yoii & fasm wa Shfad @A &t
fifsa e areft TS, 2, T T 5 TR .
A S ygE S @ gnedar et eteram
M E |

S H GUR Heeht @ TaEl § Ugel oAid shi 3H 31K
il o s o A ! TSH WA B | 39 29T
I i o fou STRfYs medar & fau St aeeeiten
forenfiaa foru S =t eTeregehar ¥ 1 SR Trsfar =1
Tl T, ST & Gae | QI geet 21emae forn s w®
T =3 fogn ® g & fafy= =i w e g
TARTIEA (WUST) & Yol ud e fosas s
foru U ¥ | 59 R & HEw wI WHE gU T AqifEa
3TEH 3= €9 § wishd gom ©, s fo o #
fafy & ded TISETE, FEd & 919 © IR 98 '
@ F § o Heiftd WA () w1 R Se”
ek TR fau g |

Titer e ST SR Rl At QU H § o1 3T Frsens
feaement g1 SUAT B @1 S 3@ | | 39 9 Y At
FA T R A& Wi o fopami aeon & § rika
Aol o grensti & wy gey fmfor 1 e gaaq s
¥ wm muiae iR dmfte fafy ¥ J9 Sad
JTYT8T07 STRAEHH FATT ST @ & | Ufae o1aft & SR 43
3T AT SRl 3 UTRTET0T STAShHI & qed iy MUl ua
TR | gferfara foRan e 9 uftifera st &t
feteRd o 9eM &2 3T & feru oft Hicared fean )
oY g HE TEE Al § 3T "9 e @
TEETe & 9R H 3 ALiad ST off e i T |
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39 T | gf¥nfera feami § @ sifenier eem | g
fetiera ot & T1eT 60 Tl MefemRor <X T A |
Thd ) & | faenfaa =i 78 drenfiifrai o1 s fafe,
TRET T, STRTRTATON TR GIGRH-aTaisti & Heam §
oft yaTfia foman < € | fordmi & s dcgsiedt 9 =1
JOR 1, 39 Sevd ¥ fafid drR W e, gaifed iR
TR 3Tere fesl # TR U S & |

Ioel Shife St HEl ohl T H dsit @ it o
T SOETWE MOET

U1 TRV HTIshH 1 329 3o hife i F4i Td Fret
1 &A1 | IS § et giAfved ¢ 81 SOET #
form foreit sifestia smi= & @ ge=ish arel grar St
1 TSR TSl & 91F W Fofad o S g | f oA &
5/6 &1 avamd IR wiSterer ygor weme (wferT) fohan
ST ¥ | T SR T YT ST qeaieR foRa S § o
Yrdehd | FARIYor 91 Yo & 39anT & forg fertenor
Y Tgel Eeh! it Taeitor feman S €1 o=t Soft =l
Uil hl TIES Yrdhaisl H YR fman S ¥
T 30 feA W SAeTEES R i e ¥ wfar
S &t St &1 MOET # 3 grarsti, % SOET &
fere 3w fohan ST &, i o et & fon afesita
B feu Sa € 2R ge=eh & fo Sem gl & oid 9
friifera foram Sam %1 yoit o1 gemed R Sl @1 9
ER I 1 B = B 0 £ e o e |
yerifua feran Sirar € 1 wef i Y ST ) St ®
3R e ek S I TSR Tl S € |

TRt i RuTel § v =t ¢ for uehiss/ 21— stSeent
fore@e ITERT T SfeHe™ YUl i W o qeag=ra
sfq-sierer & wfq &9 # wfafswan 7=+ gon 8
fafr=1 swrell § &9 2t § 1 sHfae 946 § Tha 4w
Tehardt o feTe gemed st st 18 T | 7 <1 SR 8 g
JeITe1 | herel Ush U1 shi AT €2 | S99 T o & fo
I § 7 AT ST el © | TgSASIE b g off
Teh ST <Rl TeTford foman 772 o | S1 o7 uret fere 71w 3fR
Teh YTkl H S GARITAd Tl 1 &1 | 3% hife i
TereT § 59 Uit 1 SR id gC U IR
FAHATH § Y01 TR0 G = Hafa 3o+ gs |
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TeohiTe o S -2 & ERET T U
g I (Uferagor)

Jeaeite % 9 SH-ge & W0 e UM v At
e 1 ot & foRal T § | 9 STIHYM 1 329 A1
YT STeT 53R Arei Ud 4t oht, &0 U Yo+ &
3T W, FAF (IFGET) TR KT | FATT & |
SIS Seadl alel a1 Td o9& e § <
FHIRTRIST Rl AR SHYH U1 U = | Fffere svafy
= SN IR S 5ehetul a1l Sl W ISR Sedh
ST ST SHITSTRIST & o, Herad e s &l foha
T YRYee TSl & Herdd iR gfwgu & fau
TSI (1=220) 1 T THIA & TehTed 9I1G Thiard fohan
T o7 3R 6 WS W 3eX yETeen § 49 fe=n W o)
OOT HTEAH oh1 AN hLd g4 18 TS aretl gs o 2-8 Tt
T FTel Yeoh! ¥ 37l (n=133) ! faafid fohan |
3TSehi I SHTHA-199 Ih YIS AIEAH § 4 TR € 721
TS & &9 # 10% FBS, 0.68 mM L-Te@IfHA, 0.8
mM Hifgad IEEae 3R 50 pg/mL SermEfad 9
TUTET ATe] 37€eh Sl b1 STESTTH HIEAH (n=126) & &1
feran T | fafs= et & fere 15-20 sTeeh gSi & Hel
1 38.5°C W gaffa & feram waw anl 24 W Hy
e & qeEmd SAfaid 45 SoAHH ard g gsit
(n=119) = 1.5 ML AISHIHSHRS 2ga H THARA T
feo man, fS® T2 Wem (2% FBS)  H O, 9

38.5°C W 1 T o & foTu oA foran e o 3iR
R 2 fiare & fo adfomm (yfher) foven T gam
TOER WESIESH aid qUiEdu  STATssifed  Sgehi
(N=109) =1 =@fd fwan 7= iR WA & @19, T10
(10% FBS) H 2.0 mg/mL 38.5°C W 8 fi-e % & faig,
SR TR T /A 97 FASehi, YUIEIO Hifed
RSN STSTeRTI aTel, T2 HIEAH (2% FBS) H T

forw 7T 3iR 38.5°C W 30 foe o & fow = 7a 7%
TP fwa T, S9 q% fR afeRo v S|
EifAmEREnT ¥ T ¥ feer 7 oo afgmm
ITeh, ¥k STShi ohl WZAIhalaA B (T2 WEH H 2.5 mg/
mL) & 4 mL 9Te1 915 § LT fomam 7em o |

e T 3T, TR 3TSeh! (n=85)%h! HISHIIS HT FAN
YA g FHR fgnfsra foram mn o6 =i aret oné e
T Ffg: w0 v, & iR 92 Al fe e § Shgah A | fo
g TR0 3, arel fgwifsia e7eahi &1 20 fie & forg
SSAEA foRal T, d1fsh MR hi gAY &1 S|
T i Y Hoechst 33342 T GRI 6T T =TaT
IR 2R AZARL (3Tehgeh! SHI-3TShi, n=76)
% A Ud HaTd o ol 35 ST hivdl & § FH T
Tehdl, Tiel, HEAH TR IR & 1Y T 2 g
T SH SIS M1 HINTHRT I (JTHE n=23) i
A & T e werg § TG feen T
T T T SHI-STEHh w R T Aem o
T It & I TS gfeqon feedi | wemmana fowan
T (BTX HISHIEEE 0.5mm 4, ECM-2001;BTX-
Harvard SUsUl, HOT=eH, ST ) | 3TRY # g7
I BTX Toi] Tl HATYeier o1 WA id gU Tsh THT
T (4 V) ¥ Wfaa fe mn o Sod fe wifaw
(drifek) HIfTHRT FHUMHE Toloele & TG o |
TG & TR A SHI- DT S hT1ah HITITHT
% f1he 9o & # gfaw & T
SH- TR & s S & FHifFw Hifereht <o T,
Teh Uehel ST 9od (4 THAE & feTT 3.36 kv/em) &1 9T
[ERIKE

9 U g o deul o die fareett o vy
i AT O fEH-uRTerur s wara
e S &1 = foru Fafed wo ==t gl 8 go =
&TFT Shi ST &1 T2 | o Sfraffa, 1= @far Ton &
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T S Fehieh hl oM o feTg ST & Fehell T |
zafau, gre oY eeriafd W few ufwemr & g9e &
S & A § R il | arel v feriea-famfaa s &
fafi=r Strafafa ameei & 9o & fau 5@ fFamsfa
faerfad =i T2 | 39 s1eaTm § wge i aHes fafy gr
TR T e 3R 4 = wfsrened g e fofan o ¢
few-fras (DIF), Yfae e (PAP), fus
qraTfenTeTs e R TwEl & @y (PAP+) 3R ¥R
TSN (HH) | Hrueat fawey & ey direar
1 TR R GU A TATsS] o1 foreersn foha w7 | s=
&1 TS R faftE § 9 Semus Wi fafy, Sife
HruwEn (TEHtsiivg) & fmid gr gsqa €, 7 S &
o4 3t ot Siafafa & o= aftom =& e | Safs,
fiudt v wewe R fafy ¥ Sersus @t e s'd
Tftom feu | Sfer ste =i a9 i afikafda fean wn
39 e 7= uiomm o (fashfaa =1 w8 fran ugfa
TRfERE ) |

AU WIS TehTeT (UTTuT)

=T Rep)
1. YOTEHM 9t 1T
2. feReEfafsad. 2 2 e
3. 1 oI YETEHH It 1 e

I TA HI U, Thfeqsh 20 THe
4.  YaATGHT e 1 =T 1 e
5. 95 Yfaurd ifyyehteh sfoshleadl 20 Wehe
6.  UIUHTA ST 6-3T 1-3 e
7. 100 9faerd Akt sToshiedd 10 4h S
8.  Isfe & S e 1-3 e
HyNfe W ehlet

=T g
1. HaGHM U 1 e
2. Teimsfem o |, 2 5fge
3. I K1 JeTRHM It 1 e
4. 95 gfaera SAfYhHH sTehiedl 40 Th S
5. Hiadi A st 6-3U 6 e
6. 100 Afaera SAfhteh sTeshledd 10 Uehe
7. e & S aRada 1-3 e

R gferaneii o UL A & STHR T gq
feu ufweor & fafy= =7ol w dudt fafy & e 9
¥g & yeepstt &1 Safafa w1 femfea fean o=

‘ ( digh; HI vulZku ILRGu] fglkj

yrshTgstl # fafi= stafafa ameEl & fore 7esmm (+SE)
A : FHY A& 8.90+0.16pm, < A& 5.25+0.12 um,
L0l 60.6+0.80%, &FA%a 35.11+1.35 pm’,
AT 23.61+0.54 pm, IR THIEM 43.92+1.98%,
Saifeh fewteRa- famerd TehRTusT H 3 A heT: 39 TR
T : 8.07+0.25 pm, 4.850.14pm, 57.09+0.82%,
30.86+1.09 um?, 22.76+0.59um 3R 44.58+1.91% |
3 it SfTa X € foh warfe faferai S0 & @ie &
J[RTO[ST o StafHfd faeerso & fo 92 3R fova
¥ o1 I U feiera-famfe 9 & qoreaes s
TR ST FHTEIST STt Yk TSl &, 317 STHfdh
T S 701 o WY G |, e gg T YTt
SMUR Y A E |

e STe Ua 6

9 751 YR T e RS & qed 9afid diel &
IHH T2 % forg St fewietr @1 e o ferftenc
AT 1 9@ Tfafafes # & uh ¥ 7 fediena

Ui uin

e fafer s o it St o gere

o 1 W@ R S § IR e Hafa adteror
A & 3faria GeH w1 4G H wd Aeas qiEsm
el T H | THIH & T ST § e S g | o
T o1 forenr Teifea, fonami/mutemreratedl o) & |
HIIR G T ot ST HIAT Sl § | T e H
/el 73095 feriepd o W (FEIH & WSl & 68040,
foramI & TSl ¥ 5055) ScTfed 311 | SSR WISH & 1.
29 &T@ o w1 1 forsht g8, 99 /el 16.69 @ 94
i 3T g8 | S8 ATIG 13500 TI i Fafd TH&T0 7
Seeeh IS Shal o YL i T8 |
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TGl | e oh Ul G e er ufdfehan
Rl WIe i Haelt fagersor

STI-9re IR fohan fom & vy 1 g fawg e
Tl TR o1 g3 | IRIUTCTR] & WIHA ST Al IHE
gueneT # 9 T o I § e wRen o 6t afa
BN B 1 e, ST | 2 aren e, U Sited I
B 3HS 3 wR, fafshada diaan =t fa=r sifei,
3TafY o TR Y ¥ | 39 WIS TE TR
a1 grT et feran s §, sk W g # Sy
e ufadHi 2R Tfod Hasi & fasfas= afed &
TN S ® 1 IS §R S oHen % fowg B
gfRen & fou 9a@ s€t At g9 § qSt & WY
FeaueTshTY] (HehThel) =l STorl &, Torad fo oy =1
YiqewR foRa S §eh | B gfafshan 3iR e hiferent
T T 9Tl 3 i STfqeaeHeiieral & e & Hae T
STETIA A QTS URST H STATThF GHR & SU g
T ¥ | 3HFAT &F/31F7 T &1 gl § 319 Ui
T :5ma H TR feRen WS & faerson s fore w=im =t
festrea foran o 71 e & faw weft g 3 areft i
1 W HUHE | 1 TS IR Gaifera Jemopst i geem
% foTu sTware faverson & forw qen 2 €€ (2DE) & fau
Haftfa fwan 7| =9 YR We hdiE #l geH ¥
TISThTel Rl T Iohd fohan 7T | oven & fafir= =it
% 10 SE&Yd THAI FI 2-SE UG TeH Feieh
fargersroT fehan 7 | SFemTd foweremn 3 17 fa=1 ®90

e T rep—

A QST ! ST | 39H |, 99 Felf-ha
3R g4 Felifeher-Tafya Td aefifenat oHen aHe | 5
e | 1 9feds <@ U S o ot wefeia
€1 |efi ersdll oh1 ToTelt THUE-THTH g fawaifea feman
TR | H S et i ki Tt feufa # ey siwfusi
Td TTfeh T &t e | 379 SHdehi &l o &
foTT =gaw HehHURIS fafe Wehishd hi 7T | ST &
IS U] < T T8 o 3G & Tareed i IH: T Y
A | ek THAT ohl deehTel SR, UA.T. oie H uffard feran
T 3R ST e WIS Geieft fargeroror = fera suam faran
ST |

qH § UIE Ga el gieaniun & a1 AR
T sia fogl st g

gt o wrefan faferse T Wi & WeiH Hedt faverso
& for sTRfyres Tt 991 9 Ararfesn siawret (0§ M
T TYEd 424 67 9 ) W an TR-we = 6
90,7 3R 14 &7 TR W& T 9 T 70 | 57 3= TeX
WAt & fog staaifa foan o oIk 39 &g 2 STt
Sl SARIBRITE S ST feorgeromt fve 7q | 378
HY T HH T4 2-S1 A sl bl SUFEAfT kT Iar =,
St for qeiehTiersh 9 Gefar H TR, SeA0ereT
71 fafeTse <o R Yehe ol Uefvid Sidn § | 398 TUae
3 g & S Sea TR W @ feafa | gefia ¥
ExPASy TR THEISTTE 2ol o T1e Tl i W e
oesll H H 48 1 fHe I WA @ g7 | AAfhA

T T, FA-FA TR Ta Feliiohet Sen § fafas wa & sifierem wem
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e ThR R yeifq & et fa= fefiei & w0 8
o7 | BIeAifeh 3od YR WAl ol 2-Sf SoRIbRad 9
el Taafud fohan o, fRR off =afd sl 6 9 /s
T 3T YR WMl & §HEY ¥ foh 9w tesAafi, 1gG,
TULEHA, Tk T THSHT 370 U §U | Tg=m T
tyesli B 9 e B Tl Sia @i i S fowms gedt €,
e ®9 ¥ fentE-1, TfaqgeE T-1,
TRfedraE s, fhifes 10 iR ot faciene &, 5
guigyE iR qeehifere wosfar Heet yfer & fag
Tt fean ) fafeq 9ReFl & SH et
aid YehicAsh fagersor & 9ar <en fof 396 @
TRl | el 91| 23 Iid § fafed W i o,
guigye  faitte TeyguAdl Wahdas WUd  wfed,
elenTreh THER | 37 WAl i Taf@rd it gfite
LA T TAAE T H WEA-TEH SAafwar 24 &
qfRomH, 9 WIS & Feaehi gI1 Afvid, AR 39 favard =1
Tole[d W © T Seotera ®9 § gufad qeshiiers
sl Geelt G1e fepeed en 9 oid-Geifud § | 38
gfteTTa el S Hehel © fob IY] oEe™ § e fagm
31eft off STURT YTBATCT STaren § ¥ 3R Heiieh STu
I H FOR &1 A IR 30 fau 31eft U el A
HEE

I B T TR W TSRS Heted eidr s
TgaM, foerm wa viem ?q &M fea @, e
TR Theilehi o1 SUANT TohaT T | SRTBRICH
TIHTEe IR SR effe faversur 3 qehiicres e &
Wfere TRl enfera mef freshion () < wifera Tt
T TR TSI o 86,67,56 3R 51 HEIT STUHR &
w9 § Iufeafa & gehe fFan| 4 emRsmeA 8§ 9 3
TATZRTIIE 31T 67,56 3R 51 e Yfaiees Aishad
Il 9T T 86,75,67,56 3R 38 HEMT SUHR & 5
TSRS ol T § Te Ud Saehliereh guefdr &
o fafea foran T 2R Tt wfeieres wfegar et T
T | T 9§ TRl T & Teghiie favers o &
STRfY Trelar H 98, 67, 58 3R 56 HEIT 317 IR &
IR TAZHIEAT 991 HET Ud STRehIiereh Tefar § 98,
86, 75, 67, 58, 56, 48 3R 38 HEIW AU YR & T3
TEZRIAEAl Ul Il | 373 TegahigeH 4 9 o
TATZRIIR AT 75, 67 TH 56 ey Fialiers Afshad
9ol 9T 7T | THENH -NTsE S W Jehe BH a1
T Sl I TR THTE favervor & fag 9= |

( digh; HI vulZku ILRGu] fglkj

"I?

TafehTer o Tty g (ef & 50-100 fet @) Wy feRw T
TATSRIYIEI ol SHER TR TR AT SR sAle Torg

Matcol Scare Histogram

Fromm e b - 107 LogT. wiee § i the probeisliy de de cbesrond mechia 5 reslon s
o scorr e (e 7 o opmlemw e 505}

hodicm e ham Jagiis
1. glueiaeey 4i6 TR L et hatidod dabil
§. piEEEL MLt sl 11 hbala Sl

75 feheit STeRA Wi it AR -3ieh e fort

Tere A R fiieg (Wuau®) 75 T 9o &
afions feen fsred e 170 | faie et €, 38
¥ 16 w1 9 WuSt-7 (TH 7. BUH3) e
ST HORS 42 TR, HafH/IEcee U
STHH T ATl TAHM ALEH | 3T Wush Adiq
TSTt-11 off IE=11 771 | TEsit-11 & HeAes gy
T 170 A forer wnfaer &, fo9w | 15 61 99 Wusi-11
(a1 A. $3qUAAY7), 34 Gfawrd w1 TIRH o,
HefHa/gaees ST 3Tl 1 o1 | 99 | e I8
e ST © S 3T Socleh | Wgii-7 23R diusii-11
1 U HIAT & | T B AT TN H TH IgAl T §
oo diust whem & fau ssesit. affes ufwfet
IR Sl SRS fRaT TR |
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o9 W YUT g & Gael | chfsee Sl ol
g

TUE S YR % SR H 9 TE YU gfe iR
ScaXstifadr st FRIfA S areft yH@ Sl i Sgeadl
T Hehell ¥ | 39 UIere1 sl fafa e areft St | 9
HB FGF2, STATSA 3R UTMP SiF €1 SiH @l |
THTAY &t SYFEAfd & = & %3 | 94 SiF Tl &
a1 Fasfor ol foharm 7o €1 3et STEY WeieTR Y 3
T S & foI OreRteRa fohan T 991 FGF2, STATSA
AR UTMP ST o feTT SHHeT: 167, 429 Ta 279 bp Taferse
IS YT B | SGEIdT o 1T TS S SATISHR T &
fore 1 St @Sl & NEeTR SART 1 3T M
ferea & 1t B e W@ |

429 bp
I 2 I . o

FiEkd SLATLA LITWIF
o ST (FGF2, STATSA 31 UTMP; M -100 sit Tt HTeht)
T TG RIS ATeTE

g & weag H ghg FEmew @ S
et

IL-1B, IL- 6, IL-10 3R IL-12A ST & forq areafas w9
... gRfeafaal 1 st foman T | .
3R, YaET U 1SS A 480 (Roche Light Cycler
480)ATHTH T fehT 7T (TTHETR ThHI01 LCS 480 1-5-
0-39) | ¥ 12 pL el AFaT & | fopw T f5198 5 L
cDNA (10 T[T AJeRd ) T, 5 plL Hger M A e
(TS AR TS UIT) , 0.2 uL 37 T 994 YIgHT
fHe 9| W TR. JaET gHen & T 9R el T |
i R Relle o1 6 I ) Legics i M i 8
TE & ITM FW U IL-1p 3R 1L-6 & foTw A/
3TITIh doh/ITh ThadTgas AR fohT 7T 399 ufd
F N.TA.T. |G & go 1 H FRue gfafary gensi
T UM Y ST Hehell ® | Yfafafa Gemed i fefa
() , T -foatenat 3R foafenat aen § % 99t
& foIq oM W M| T SMYR W ¥ 9 T TR
frafrerer e @ w&a Ui H L1 SR L6 ST i
sifyreafaa siftres ot | Arder gamieReor (IR Hey S+
GAPDH & ToTq THT=ITeh<ul & §19) & HILAH ¥ IL-18
3R IL-6 STH1 b1 SFeAifTehet Ten # off 5= etfireafad o
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TE | IL-10 ST @ foQ foraferer eten T § ot 3=
SR 918 T | 1L-12A & AT STem-3Tar 5 §
HE IEREAE TR & <@ TN | TI-FTH FA
I IR H [L-12B i fohdl S AR T
Tl el =l 9r |

SIS SU=R & TS 1 & o [T 4 T8 o areft
51 # AT SR @ 5.0 1U, AFUEH H o] Afea
srereen § 7 feAi aek fom # €1 aR fqu U | o[ Saski &
ToTT =IAaH BIfTehY ST Ffsha sl TheTaTgah [ehTe
Td Hreh a0l fohan T f i 91 & YehTd bl Toidl A
TR T | STUSTaToIRA farger™or & feTt o Sxiehi i
YA WS Rl TH A TR ST dehe 9
Tk 3rd foman T et | ST=R & =g ARy 946 3 81 7T |

3N U T HR=Iehdl

&=28S rRNA

&=18S rRNA

&=5.8S rRNA

40000
35000
30000

IL-1p

23000
20000

|
15000 :
146000
5000
1]

Fefa aa-faaftera  faatera

yfafefa ger x10°

500 IL-6
3000

2500
2000

1500

1000 [ I
- u B
o

et wa-ftera  fafiea

wfafefu g x10°

oA & IL-1b @ |L-6 S et Sifweaten
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da # R foam e S wwee deht
U Sl oh (oI TR 1@ Heh

ot TR TR o forw ek wiereti § 40 TR T 8K
I T 9 16 W T foeaifod foht 71T | 37 Hafa
M (Mean + SD) 39 &R T T - I3d T HivhRTT
12.28+3.09 Td 17.77+ 8.66 x10° /l; =SITheH 4.42+
1.84 WS 5.45+ 2.12 x 10° /ul; fermmamEes 7.47+ 3.21
T 12.00 +7.05 x 10° /pl; HFMEEEH 0.30+ 0.21 TH
0.22 +0.13x10° /pl; SRS 0.09+ 0.18 TF 0.09
+0.07 x10° /ul; SEIfthed 0.003+ 0.011 TS 0.005z+
0.006x10° /pl; 3R 3! FAUHSF TUAG  37.06
+15.61 T 32.46 +7.04 %; 59.55+ 16.59 Td 65.21+
8.02 %; 2.67 +1.94 T 1.46 + 1.15%; 0.69+ 1.28 TJ
0.5+ 0.17 %; 0.025+ 0.099 T 0.013=+ 0.033 %; A
T HfUeRTT 7.57+ 1.27 Ud 8.83+ 0.76 x106 / pl;
EEFelfsA 11.60 +1.64 TF 11.11 +0.92 g/dl; Wi
39.10+7.07 TS 37.72+ 3.04%; THHTET 1.90 +5.81 Td
42.88 +1.78fl; THHT=E! 31.17 +4.61 TS 29.48 +1.02
g/dl; THHUE 15.60+ 2.77 - 12.60 +0.46pg;
STRETSsHE! 21.73+ 3.20 TH 21.36+ 1.10%; HrTeret
259.35+ 158.72 TS 300.44 +51.86x103 /ul;
0.27 +0.17 & 0.27 +0.05%; THUET 10.31 +1.05 Td
8.94 +0.67fl 31X FElesyHl 37.15+ 3.85 TH  37.26
+3.61 % | HIGI3A (50) Ta 7 (16)  WATSHT FHAT ol

!Ir -r'i E _ '_'t : ;

digh; HI vulZku ILRGu] fglkj

FICTIe IR FETeiaNEe o o fawaifoa foan mn sik
T Gafod B $9 YR 9T 7T : 81.14+ 30.36 TH
74.69 + 14.75mg/dl 3R 33.30+ 25.82 TS 33.81+
22.00 mg/dl | S AGT 9l & 17 A T §
TIESITS Shieilel 20.53+ 8.59mg/dl o1 | AT J&i &
feTT 7T 48 TATSHT AT IR T R FE A Wi ¥
fT 7T 16 AT THA H R UIEH, TASFEA T
TR ShHTT: 8.44+ 0.60 TS 7.43 + 0.54g/dl; 3.69+
0.35 Wd 3.21 + 0.21g/dl 3R 4.77+ 0.57 Ud 4.23 +
0.17g/d! |TT T, | TIETSTT & 35 TATSH] FHAT I T & 16
e A W gReh oTR 1.17#0.36 TA  0.50+
0.16mg/d| T T | STAT ThIEhesl, &RE HIEh,
e SlReESNAY, fRufeda wEAw, TR,
TYsieTer, T, ferufea, sicerm ik et
HERRE & @IS &R S 139.39 +117.81 Td
2.43+354U/L; 24459 +159.53 WA 192.94 +
14.61U/L; 2105.00+284.79 W& 2093.00 +275.49U/L;
72.18+ 47.79 WH 53.19+15.54U/L; 5.06 +7.93 Td
2.69+1.08U/L; 179.53+ 20.96 Td 150.38+ 24.90U/L;
79.06+ 21.57 TS 81.55 +7.50U/L;1.21+0.17 T4 1.36
+0.17mg/dl; 8.44 +1.98 TH 12.36+0.75mg/dl; 9.35+
2.37 Wa 13.51+ 1.37mg/dl & | TSI & 16 ATSHT Tl
¥ S, den wd WS 42.21+  25.37pg/dl,
75.44+26.68pg/dl 3R 1.92 +0.18 mEq/L & |
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ek TorER H gER SR T Gk W 3UeTs | R
GETEAT 1 3TN, UIoeh qeell ohi AT I U L BT
e 3TER, 41 w1 fafa= aford & fore wyef smer v
Tt fagd TR o1 foeem, fafa= it senfia s@et
% JUICAIG] o1 TEHI § 39, 3 9 fog TS sH shrishA &
T MY & faog a9 Wil 9 fhved & RR
TR SR SH- Yasiial & giere Te qRay i
T § HH TUE FRI/ARR & faeed &1 9gH &g
Haifees GraAEiel gt & &9 H @ 9, 39
FHRIHH 1 Th SN HeaqUl hisd fawa g1 omer @
woeell Yewsiel o gRafad qResE g/ fH9e Saka
& SIS o TTHA o Tfcl oI=fT-1eh] Tal TNEhaia ohl &
ERIRGIN

TR ST, gfeg T TS T 3ATEH o ol
oY

51 H formd g TR § T.STE. WL AR 1. T ook Aie
% d8d o A AAIRHT GUR HHE%HT 9 @ S|
foas aftomm ey fafir= 3aed td 9 vegell |
S/ SISl e § givd gu € | eredifeh SeareH
AT H GER 1 9T 1 iU S aret 9o § Hatea
Tt foran T B | URged & fow Aq=eEl & ded e
T SYANT (IT=l/ < AT ) et 3179 el gu T
Jfer Ty 99 IR IeTH T 70 Ffaerd F Aferes, diftra
e Al GeE ST € | ST STEifR a gUR U
-9 % S GaY i TOA W STEATAI
SeREHE TEe €1 SId ($I53a) UYIST Rl Ueishi &
fer siferen SuaRft enifelsr Hugt sM ¥q gftesnion Tad
U T H 7o IRASH & q8d el S @ STEI
T i bt Scureeh &Tdr § YUR TS qeor (e S aren
IRT) & o FaY TIfud fRan S SR qearha fowa
S| T st H Ao W2l & uypsti wa fafy= ¥ &
el ¥ U STREl &I SUTSHdl % SR
Q2SI AT okl STE1 W} STevdeh 71, Gnferd
foren S| wfgare srafy & S 9 TE Su9iEr &
I T -t A & Rl o TR, S T ScareA
Heielt STeREI ohl BT 721 37K I 1992-93 | kY o8
2006-2007 & 9 i @Y & 3Mhe] sl IHAR
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AT HHTEH ST T G9R

TfcTehTsig, TR 2l 1T | 3 STishei o TIOMHI o ST1Ed i 3
e oetg sEREl (I8 1992-97,  1997-2002,
2002-07) & foru fageifo foran mn | fafa= Areei ™
SHEI o TaTToIT Rl &A1 ot forT I B |

g TS W HiHeh STHIAT-3A (TALT,
T.) SRl ITITHET i ok UTd

20 iifedi o1 4 Tl § fasfoa foran T iR wom T
ST U | IT=R WHE 1, 2 T 3 3R Afufs 9 ¥
3qcTey HiHeh STHIAI- 377 Y[&h-TQ1Y STRIEw & 0.15
T ot <X I e T STR e & Steen e T e
I IHR 9 : AT T ST d{ar, 3T9R 1 %haw
A &1 TR, SU=R 2 @Rfad W& faferite @
fagr 3R ST=R 3 waw fAfEfE &t smafd | In
Teref iR (feha/100 formm v wR) Fafa &
TR TRI 1,2 T 3 H 5hHwI: 2.33,2.40 TS 2.61 A1 2.
40 o1 | faf\r= 9o Tl bt el | 9gd H e |
A o1 3R f.uA., €.uw., '@t €8, .U e .
Th.E. Ir=Aaie & 9, i va Suar v 1,2 31X 3
% ot AT 63.58, 62.60, 62.31, 66.22, 56.83, 64
72/65.52, 65.38, 65.36, 68.74,59.29, 67.77/ 7.64, 68.
07,65.82,69.88,57.49, 69.48 3R 65.12, 63.77, 64.22,
64.86, 52.52, 66.63 & | TS U= TS I JANT 316y &
SR el 1 79, 87, 92 3R 84 Torun wRifes 9N e
e @i <1 R etfvafs (Im/wy/feq) & 9@l &
Hefrd | 486.07, 533.23, 564.61 311 515.20 9 | &R
TR & (oo 9e1el sTrigoy/fean 1fvafsg) 12.
10, 9.72, 10.38 31 10.05 oft, st 7 fe@md & for fom
gifedi =1 Al et feu T, 3= ufa fem wm
sifygfe & weg § ffa gl 1 R emgfd ameft
il ot gorl 8 A TR 1 ST fomant |
e B urezrar 3iR gfeg WX Sfgstia usgat
hl Y T gTe

24 9 % =4l &1 31 GG § 91 T | Tk TR H 12
= 9| Tk 9HE I (EGE 9E (sied anifite R

202.33 foRaT) & &9 § W@ T IR TER I SUER TR
&% ' 1, forgent ofred wies ur 200.00 foom o | ST
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B TRH Rl T U e T, fohg SUER WE S W
% ®9 H oo iR SEers TSEH 6000 1U 3R
15000 IU/ Kg DM 1 ST ¥ fST 1T | €1.TH. (68.10+0.46
M 65.54+0.92%)T.HL.U%. (58.80+0.45 &AH
56.89+0.70%) 3TR TEL.UH. (55.09+0.67 4 54
31+1.01%) ! ATzl FEf T 1 o § TS
U T wg # oAfuss o1 gfafed A ok g
s, SH & wel § 99H o g wfd 100 fwm
W R T He ok TeTd Sfauiem, TosH Sy
fohu T THE § %A o1 ogas (6000 1U/Kg DM
Fae & W F) 3R SEeHs (15000 1U/ Kg DM
FIZ i X /) HI AYfd W W LA Et
(zA-fad g #X sEsmeifaferdl) # safma R ™
TR g8 (HTIerS W §) 55.87+0.90%, SEeist
T H 54.83+0.55% oM > HHE 52.27+0.31%)
rdt 7, FSIEH 70:30 8 1 9 : Ui HORL & €9 H
T foRan 1| 3H @S9 o % qH : Wig h
& o &9 H STAN fohall 1 1l USTeH TS ¢ 9oel |
SMEASITHE IeeeHTa €9 I Ak o (Ve 998
55.33+0.64%, SIS HHE 54.37+0.61% &M
foifsrd T9e 51.13+0.93%) | SF1 Togal (Fegerst 3R
SRSt (6000 1U 3R 15000 1U/Kg DM TeE2) <h
fasmor & w9 1§ U 91y fqu 71 W STE. S U S Th
IR R Seorer i €9 3§ ifusd o iR e @
eSSl &l ohl 118 Td o1 & 3 a1el 3TeRi § Tsheh
w9 9 feu 1 &t o | Afeen o | fafsa e =
TRl I U T 3TH et 719 SR e o | fopedt oft
TSTEH &1 U S | WerSien i 9= WIS ff gara
TE T@ T IR YR ¥ udr =en fh
Tty Temed fou M 9 i IR # Seorera 9fg g8
¥ (486.42+25.28 IUER T H oM 411-23+17-85
g/d FEAEEH) |

TH.UH,TH.TH, -4 3T TE The g SaR
TR R 3T ATk U fehEl oh AT Hodich

SR @ fafi= e o1 et gue sufafed w9
g o1 -1, -2, -3, TH.UH.TH.TE. -4 3R di-4
forerl § €t um. smenfea €4t 39971 11.22, 10.65, 10.25,
10.85 3T 11.58 FfaeTd o | SaR =1 fafyy= fomei & =
o A9 § Ieoier g (P<0.01) 3R a1l £3. (3R
T ) 797 H off Seeie i (P<0.01) €9 & fi=Tar ot
3R 7E -2 forey § eAferenam o IR 39 O -1,
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-2, S-3, TH.UH. TH.TH.~4 3R ai-4 H HAL: 2.60,
3.03,2,79,2.32 3R 2.83 fawTd & | TH.TH.TH.TH. -4
I Bre Tt fhei | H.Uw. 791 THE o, el 39
T 71 IR Tl Tt gl H Seeier i (P<0.05) €9 9
afeer o1 TUwE. 99 fafv= fee 6 SeoreHa
(P<0.01) ®9 9 =1 9 IR 30 A -1, -2, &fi-3,
TH.UF.TH.TH.~4 3R di-4 | U 53.53, 52.37, 54.
53, 53.19 3R 52.20 Yfawd & | Ui fohadi #§ hiewEm
3R FRITHRY ST STEHT (P<0.05) &9 9 fi= o |
hfcery 3791 7H ai-1, d-2, -3, TH.UH.TH.TH. 4
3R -4 | HHI: 0.538, 0.583, 0.574, 0.584 37 0.631
TiaeTd 9 | ST IRE BT 91 94 ai-1, -2, &1-3,
TH.UH.TH.TH.~4 3R ai-4 § AW 0.375, 0.341, 0.
349, 0.333 3R 0.372 ¥fae & fafu= feai & =m
Sqre H e &t iR St ot 39 frran ey fa. Saafea
TR & ®Y H ARG bl Ffad fman | ai-1, at-2, at-3, .
Th.TE.TE.~4 IR -4 HHHe: =R e arrd &/faa. &
®UH56.13,54.46,57.46,45.61 3R 61.74 4T |

HE ° T aiRtafaent 93 W A=
AR uf=me=

T T A Al STy Yersia (Werse, SeRifE,
o) fafeme sifirerero ot 3 € i S% fafir emer
gftfearfadt # Shfod @ IR TeRigye | e am 1
IR HITHRT FEE 3R frved § Se= 3T 3Ig
YIS S GRT 9= e 7w o fore S § | €07
i 378 ot soTeh St | ST & 3R 27 o1 9 W oft
AN Bt ¥ | 3T IS 1 See v & foh w5 At
TypeT H, faeiedR W om 9R W R T areft 39t §,
e IR A= i i S et SRl o) guE
ST, STeh! STAR 3+Td Tohall ST 37 S8 Fewsiai & o=
RISt Hihadl o ANTEH o e H ST sIgran S | o
% IRA 59 THEfE IR gausia et Twgsi W
ST I AT S ™l TN | T | I= & I
(foom wd wforpia) 1 A @) 3= SRR @6
Yewsiial, stafd fafsra, seRifan, weset, st fw e
forgl (amt) squfad 9, & fafa= SeEi o1 ST &°td 3T
e TH SAG Rl HIGT T | SE STIEY 41 3TN &
ez STER STAIRY T Uy SURT W 31994 fohu
T | ag] | farforentor & e faf= umeeEl & wmafies
Yeyor fete 7T 31R =g fomm fohan o o i & v
STRI T g 3T &gl S |
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wo-er gau wifgw fafgear ofiv
HITATT W A=Al o0 g9 TF e
T[UTST &Ted L9121 <l ST

‘FaE @ad gitehio’ & g w0 foeed s 9
SFRI & dfaes & TerEa & fog SHifas S
o] 30 W =R feu T 941 < w9 2791 9 faafia feran
TR SERIRET F116S DNA i & ®Fg 9 &
SR S1L.UA. T § W41 2R, Yafed faran men ofk sas
SFRINF grada e 1 ST foran | .4
3R IS o1 TToh foham 7o 3R 38 SE=ifaet 16S
rDNA FH A ! TR 3 & e suam fean
1 | wifSfea s Tafiid foy Tu iR wnfars faerm
T SR fRT 7T | T 60 EHE (pGEMT) SRl
I SFRIRIA 16S rDNA HfTse b1 TR THd foha T |
Ten faafeq s arel SR &t fafasr & Jears &
T TR 4 STeT 1 S W WISaiSIeh TaeeisIl 3q
YA fohan 7 | 1o 99 & w0y B e sy
T Joerdl AT g8 | HaEE Wad giedm’ § €5
IS el @t fafasn & e & fog snfswaa
16S TESIGTA SLUA.T. 1 Afhaa Ifade TeHii
S Ar 1F 3R Ar 15/17R 1 3TN 3 g 49 & S5
3791 9 1. 91. 3R afdq fean SR E. coli § siq fowan
T | ST 55 AT ohT THEH0T fohan 719 3R whfers
B1.TA.T. o faer™ 8q gfteshn foran T | g S A
¥4 & 99 H oo AN oAfhar & ®9 H
Methanomicrobium mobile & F&T= i SfTd foman |
‘et ey W.dt.er. | gr e famfeszo S &
YT TR 1T | Yol =l foh S==1 330 aren =
(75% s, 20% Wi, 5% =) & TE e § 3= 9w
3MMER (60%0 g, 40%0 T) i G § Ruminococcus
albus (1-0398E6 “HH 854033) Ruminococcus
flavefaciens (9-3662E7 a9 0) 3iR Fibrobacter
succinogenes (6-7965E6 SHMH  5-5455E6) hi
e w9 § o1fyes & @t Ruminococcus
flavefaciens o1 3Tfueh His STER fU ITC &g & a1 &1
= I | 99 % T WA B W0 e afwea =
TR 1 ST et & feru fafer e § @
A AT FHT, BRI, BRI, SHidee 31 &
g-fadt () fawerson § w0y fhved AFg el # gur
T Il Tl | HB 3T WiASH b T T H ¥ 3iR
e ol faveou fraT s T@T & |
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T forge s, WA Ssiv Ua shddh Qe
X 3G Uehl ohl T

EHY HISShIaTAIE] & WM 3TTEH hi- i &THd H g€
e Y 1 foo @1 § 1 9" § T ggH AR/
TIESICEiceh AHadl & oy ®F9 e AR/
SR IS FSfaai ot gfase A 31 fafim= o
99 AT € | TEhIfeae Heer Y 3TER ®9 § far
ST U a1 Uiehan § 1R SHeh! ARl STArTan
i T 1 39 Tl iU oM & & ®9-9 afew
eI SR TSIl ol ST W@l s Bl 8, Fifeh
EHY Y e GEHSfad sl afiieh 0 2l W&l ¢ |
afeT oA 1eE T M YN ) e 3iR WeA
IS 1 HH D & AL HS STGIdohi ol TS h
T T § = T 7| e Ok W Sues gall wi
it R S 3T Bl W UrAdl U9 19 SARH
TGSl % [T Th 3G IU% & &9 § B I S T4
TfaA R

T uRfterfaat W StfHes Sdates arer
Hat =ht era aar’ fearsran

feoR & @ Tal 54 T STEEn, S, Sert genfe |§
3ifereh Searee arelt S 1 U HAe HiSEl SR
e T fohan T | fueh Scae et i W T
TR Ao aRfE i o qed Tee Suid | e e’ 3
% Heol H genfera foran T | T IR Il vy SeureA
& (10 1) ek Scare arett S|t W feman T,
ad &= aRftafaei o 7gd =M st stgeifa fafer = 1

TTE T 49 o1 Tfera o’ <ot fea T | 39 O SRR
& TG oh AR {ohall 7T |

AfereR ST aTelt SEl W SEurE WeH
fearsrr

o gt < ded 25 SHi W A TR & Aaa
T FAM foren T | T w TEta v o, e
foram & i fou s arel 9Rufes (Fafad R w fee
T aTet) TR B Rt ThR 1 h1E sgerd el fhan T |
T IR (STIR T9E -1) o, fred frafia dR ®fe
S &l IR o AT g9 Iedre o Tek Yfderd ohi 5T
R T WM T T | A6 9HE (STUR TR -2)
g w9 o1, TS99 qrRafie ™ & oS & gt
! FHM HET I 500 UM SEUE Y GER "
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wfcreenfoa foran o o1 @ik TE e gU s Fafa 9 e
o & HHH TS T Seil 92 T 1 7 | 98 G4 3 718
T I T SR g7 IR TS T[UEdl & Had H
Arlfesh MER W e T M| 37 ARSI Hl
IENSEENERIS KGR

qHiauT UgHeh Ud fasret ae

T T A et 31 TR & I | T & § 3 =R
T QIoeh dcal ohl STTATG fargersoT foha 21 | TeX & W
WY R I W 3 IR g9 9ok ael T R
urgstt & favermmr &R w1 U W fan T gD
AT ST SIS | S =) Wl 741 37 Ueh T e o qrt
el B IR 1 fan 7 $iR gER | 7S U Al =R |
TR 78 FeIeH WR ST W1 ohl Sl T3 | Ot -TeT- =R

T | el ol ST & U <[AqH @I S fah Tefre
forerToT, T9g W ©9 <1, U2 & i ARAl, Sfud T
T, 9 A H g FIam $iR §9g W ITER &
TN, el TSRl STl © | et ohl |t &7 9 =Ry et fean
ST © SR S T g IR W, A R qE FT et g
AN T, PR TR0 § | 378 ST § 50 91 91 9i% 3TN
TET e e & | SSTHSA I T 7 foh S Tanfudi
HeSl & Yfa Suferd giteshion W& ¢ iR 3% hegl ol
T SRR ST © | S8 Teh T foa=m 4r fog
TS o HIH 1 HH hIHd U< &1 § | Ffeh fear el |
R THh Y FeSi  fq wE gEeE T ¥,
TAAT FHeS! DT TR Fgd R H T T ASH ISl §
ot =1 shaet sifess @t 37§, dfess 993 9 3o o
Ay T 2| TH T FH R F aS JESEN

Y] # R &TgeT T ged Uk qwll o did STasay
Tonfua form T | 7S ar & =g e W et Seikar qen
TR HI TOEC W TS JHE I TR Rl T
AR W TIP3l &1 fU S a1t =R U9 U¥[eTeR §
THARI R HehHUl R S ! fashfag w3 & fau
132 1 o fereetsror fRan T |

UTH SeUTE oh flT she ST Ut

X A TN AR H heet YeeH SHaeR] 3T Hie e
% fore gues fuem Heet SHaeRri W Fder faman |
fafir= fogsil T STHeRRT Tehst A o T Faqor gaa T
HIEh R %A TR fwa T 92, Teiel iR a2
I T & 60 WA ¥ sRER €9 § 3Tehe T fhT
T | $7&E o qROTHl § qa1 <ol T hes agd sifes
3Uferd B 1 39 SARAT T T T= Fant § fF 90
T & stferh S @ haet S9 e e € iR 9
99 & WY H/B T ff T § | FATHIH S R/H H
FHES] § Haft Teed @I i et 9gd e ¢ |
T % S HIE & ST heel i Jogel 81.09 faerd 3@t
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Stiford TR IR & STHR T Yiae A & fag o
HeHd el 210 © | IS o HeHd &1 +ff ST 1 3 g9t gare
T Tel i §, T8 FHeet Ie T vt Sam
T ST S |

fear foet # IR 3o 19U SHadgs <A | aig
IEH & 3GLYT T HeSl HaHl SRR AL W THh
T &70 TR TN | SHH OR SS9 SRl &l fern T
I H 8-8 FHeQ iR VW T 3TX H 5-5 Heg, TH e
FHA 26 L, 39 FAN & forw g7 w1 Y A (13
Hee) I AT T & €9 § TN 741 3R Hegi Fl
3G ®Y § e fean T 99 ¥R o dR W S al
W 3% e €1 7 91 AR (ITER THR)
FefAfdse fRhrEd 2TeR Td YaeH TaeR i 39 &
ToTT e 71T | 3TRR ST, Woed Ud Jig X W Ahs
Tohd fhU U | F2Si & FTH & THT TF JAd He T
SR A o STTHR WR T I | I8 YN 10 H1E ek
= 3R TS 918 3 S wfut 7 99 fean | ffa
T ! go H TR TE § 31ferk < 9R sifvgfs
TN TE |
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3fed JaEE FaERI S HH W T8 FAT, Yok qcd
Ul TS AR Y& & AIEAH | 39 a9 § o/ §
e e fed T aypeti # sfed gfg v g uftugear
Y ¥ ATH 1S i R TR ST TR g < St agred
H T & TR H gTe ST S T S |

FGl o UEYI U ATdg qTe GEmeh Sure
HUATE

Hd U9 IHYH EIH & 39 IR, A H 42
- TEA T g9 <A arett 6 1 wEE | e
foren T 9 TER | AT a9 GuRe STl 6
IRRfRATTS AMGel, IMNE 9R, TH IARA, TY
e 3R 3171 T S qrafiek gfafshansti o gure st
TH-3 (A 9 Hed 7 ah ) IR TH-oTE (e S
H ST qoh ) Hiawi § <8 7 | 9eft qeged i 9HE §9
2 TR | o1 T, YA 9 H 21 99 of R sud
3T SATA TE&AT, TTHHE 1 =0, MR ¥R, TS
TS 1 g7 SCUTGH TR A =T H g7 SeUIeH ohl &
H T T | Yk IE | |t 49 o eI R, gy
SARA Td U Hued f&ie fhar wn, Sefes
IRRFFATHS ARSl 3R T Sid THAE AGE! i
Y TE § 10 W4 W et fohan | fefa (To)
g 1 G 1 T I | fo foreht Qe qeit amet
e 3TER, Y& Sorarg o Redd Td gae § @
T | IYER (T1) §98 H 1t i, @ ad &1 &
3R & &9 § feam 7 3R 37 Fdi 1 o, Ut i R
B a1l UGl ohi Flasn 1 T IR 9 1 9™, SAafdar
T T & ThR H sgardl fohan 74 | 1t weg arett
¥ o1 oI 10 o9 § TR 3 3391 o o A1ed araHe
(99.7 3iR 101.1°F) SU=IR THE (98.8 3R 99.8°F) i
qot # SeieHd (P<0.0001) &9 & 3ifyeh o1 | 3t
TR & F&107 T TRl § AT R T vaET T & e
foru MU SRfYew TRIRE 9R A & &M SR |
A T 9| fRg faH TRiRE IR STER 998 &
gl # stferek o1, retifer Sl 9@l o sfte Wi
Y W HeOqU F@ TE A1 AEd KA Yok g1
AR (TDMI) 3T=R T8 (14.13 form) § frafa
e (13.04 fRm) =t 94 w1 qOm # Seorer™
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-2 A& hl SEEAHIShI0T

(P<.0001) &9 ¥ 3fesk o1 3fFd ot o IARA
fraf@ w98 (200.78 fRM) &t ga § ST=9R 998
(240.50 foaT) H ST (P<.0001) &9 7feh o |
Frefra wee aret S & gy § o ga a9 gfaed 7.71
TieTd <t fohall 74, Siifeh IT9R W8 (7.23 Ufawrd) &
IIEHE €9 | 31fee o | 8 R, 27d TH. TH.T.
TR ST & SHRI H FTHT 9 (9.94 FAM 9.93% )
o7 3 FHd 991 o TH.TH.TF. S ST9R J9e
(17.16 foram 37 23.84 foram) # frfaa wE (15.40
R 2TR 19.99 ) =t qorn & siferes o | Sfred U
TR IR weE Rt weg et S 6t g |
STAR e H AfYeh o1 | I8 R Wiegehd &9 § ot
ST o | T YR Ud T A HigH & ded
Frerlel i TE. €T, e e e e
T ITER 9 § SeoiEE €9 9 s1fysk 91 sied vaa
AT % SR SYER FE &1 gor # fEfa w8
fesh 91 TR SR fa =EIfhe Ffae ST=R 998
1 G H 3Tfeen o1 | 3 0 SRl & o e g €9 9
of fir= & | STei 7ok 3fefeh Tee] =i =1d & wfd fe wfa oy
3Tra STffer TITd STeRT 22 93 3Tt 39K ufd o
Wi oY) eAfafer 3T =g 35 ¥99 ¥ 1 safay wiafe
T U] IS T TN 1.13 T ¥ | T T fashren
ST Hhdl § o 39 YRR *I TE-Hw, Woskh q
YTl U AR 99 Y& i A9 St At &
Hed # oiveEe ®Y 9 gwEl §, el fe 9w
TRRfhATeH Fishard st Tt § IR gere i # gy
S TS |

HEST/HES! AT hl hH A o RN
PEBE

9 & sr=d SHifad © 39 ey H hiergd (E) Jaem
T yftreht fr 1 59 = & geet 12 520 H IR
AR & 10 Fa¥Td i ST 9 hieReH i AE a1 ST
Taifesh TEequl oW T g hieRgH Th WA §
S8 ieegd 9T Yk SER S0 oAkl 3
TEEAST T FHEE @t we St fh giea = 9
TEfyd ¥, S 5 7 IART & HRU DI &
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U K1 1, T GRI Heel/H A 1 g8 7 HH <,
FHEST/HA G 9 1 g8 TR § SHerma seanfs | g
% BRI HICZH hl TUT I I AT, UM T
T U TR qYehct Hheel/hicdn SRR FaEH ! T
S G, e ST Hehdl ¢ | TEft <R & Fogha fafer g
@M & A1 9 T 1 Ore o 91 hIeRgd e
1 o 25 gfaerd 9 21fereh ST arees acd & 2R W &t
ST & feTu sTavaes gfaven T 9| Tewasd s
I Y@ U1 I 10 T Afereh T9 & Fasimar i feeran
TR | AR T 7T 39 SedTe Rt 8 & TSl Sl o1
ITH IH YeiEH @ ded Tl ST 3R 3T Hhegl/Hfean Ft
o1 H Felifara gfg, 1efa IR ¥R U6 @R, 38t
T | 38 HESI/HISA 1 GeIeT bl T2 o fely Teh 3TER
bl & ®Y H SEIHTSA fRaT ST FHATS |

|ig U AT HaEh st

fafy= Irmupei < fau snfvess, Yemsiantas T W
A& T STANT XA G T TR fohal STl §
3R STk ! HeTfeh faferat ARt & e1ey ffafed

®H I A TRT&IUT ShT ATH
L ESEL ST ufesn
2 TIAEHATE (FIAT) TR S
3 IR FERFATTH ElREISIE]

4 F USSR RATEH TS UEdH S
5 EEEauIRl TSie T i
6 A IR Tfern

7 ERRIERRREICIER] wferar

RERIEEAHER]

yfaded @y & IRE 139 e (), TEd W
(Fef-Telt) & Joe Hie iR HemEsme, fear
(), STESTUHSARSTE, FH (SRERT) o 59 S
& N hg, L. H. T~ ALE.3R., g ()
Y YT AT o A1 o HIEAH | Heh{Hd o arel fafd=
T o fAQ S T | TgeRegentad iR St I &
ToTe S 7T 117 oR1sT § A 1S off Tuferea 78w T |
3 9Y] (1.43 Gfae) TR 4131 TIe go et &
fere aiffes w@ T &fR wferen gro oft g fohw )
-1 (STE. . 3AR. T R Toie) TIAAES &
YA Te A o e wdiferd 55 wypeli # | 207

digh; HI vulZku ILRGu] folky

TfaeTd eI IR W SUeis Uferdn fhe o1 s
L U Tifsifed 9T 7Ta | gfe i fohe o1 92 i
U AR e & fau i €9 § 9lfaa 45
YT § |t § s Srifes e T | 33 Wigh siefa
139 T (qX0) ¥ 21 AR W= T2 (el wet) § 12 H°
& fou fifea 9@ e iR 3 9t 33 |ig AEdns
(RITHRIAIIR) ST R TH iRy arel
q

a9 o Heft (Trigonella foenumgraecum)
o St REe™ Rl uTa

20 TS =R G ® A T SR 3 S Rl A
I e oTR SU=R Wl | Sl T | SU=R §HE Hi
i o1 37 IR wrH T § wf fmm i ar
TR 600 THIT T T G Teft o sitsii 1 9ol foan T 39
a1 = & Teehtel oG Y& el T SR <Rt
T 38 Tgel | TEE qek a0 STt S 7 60 5
Toh o T | TfeR Seeh fagersor & fore o o T
foRT 1T | S/E-TEmEfTe faeerson @l BhiA AR 3006
(A TSR ) 3R TR Faieft fogeroor il 32w 5
T g1 fohan 1| S &ar W Geror ' frafha
STAUE TR ST A h STCSAMITRT gRT ST 1 T8 31R
TR Heped TS WfHE whiAar Sl Q@1 T
AT 4 ot T feafa W S ser w Rt
T TS | G o THI Rl TTeeTool |aiifeeh STHR 9 foha
TS | 92301 9eE &t g § 3SR 998 § 39 Areel &
HaY § h1g SeeieHd aeald Tel o1 | 1 & @l &
faeeror foran T SR = 9 T TR STER w9 H
TEfeaEe TR w0 o 3R TSEua Al o | S
AT H F8 9141 T fh SUER 9E § = 9 Tl
TMefeo Rt e1afy B § | FRIfa we Suem S & wwg
H TR UMce (Y9 W hioek, fomhrmey,
TS, S HINRed, SHIThed, TIe T iU,
BArelfer) T I # 9| J[eerd ufumdt & SR
TR U YIfaSed U2 STee wied R g |

3Tee W&AT : 1574/DEL/2011CBR No. : 4988,

fafer wa 994 : 03/06/2011 10:43:33

okf'kd ¢fronu 2011412 29




09 & gu | faata vefifact= ufawiet
CHIEAIRIRT 3TRId

T % Uy 98 9 g9 o oo §Ei @l
Tt -Teh et/ Tel - foRAfTehel Set & STid i T8 | TEIH &
108 T¥ T ATt T i S 3T & =R 9FT | oo
T AT ! T L o AT &Y T8 | Sefrpifan
Tersfen o= (Hwm.dl. ) & R W w3, Rgse
% HIFICE JE T ITAN Hd g e (Fraftera w&
qa-fFaafear gven) & faw 14 96 & 21 FaER =
TifSfea arn T | 9 TR +1 A AR +4 HIISTH I |
ohHA FaTeXl | G I ohl Aehlel Wl HifeaH &
w9 B Bf7Ie gree 3R W W@ T 3R 48 w3 & fau
37°C R SoAPH fFal T 1 =R W Y @ w®
RHEARRd AT & 10 Yhfeqd Sl &
forerT foran 7o SiR =JLUesTR W $% Sqgaryd foman
T | REEEHIHY SRIT & 10 Yehfeqd faerm i
T | M A & folg -200Cc W ufRfera foran
T | SRICerS UiIfed CHEaIDIHT SRITH! TgaH
W HITAS T g GHfved fran Smwm 59
faermt o1 sty T BhifesTR W wifen
N Mafget YT & foru off gteror foman s |
S'Fﬁ %A # faorHl # WH.AR. mecA SIH
(Afafaeia-ufaus i) &1 sufeafa & fau fean
Sl

AW ° 99 yawed @ feae @t
ATHTTeR - 31T eieR Rerfe W gurma

T YRS St et o7 2011 § g8 off | gRamon &
41 = yaree/frata & fafa= dik 9 st I
THAASR LA 1 I8 Th JAH 8| WR[Aer faum
TRATOM 3 79 Yeh1¥Td fae (1987-88 )@ W™
TR 1966-67 AT T TATIAT H TR oS Tk o 3TMhHS
feu , fod T~ @ 99 =) fafv= Sfvei & fata =
IR feom T ¥ 1 96 1966-67 H dad 40170 4l 1
T § frafa gan, fSad 13201 39 <7 et §9 off |
Safeh o 1987-88 H el 202767 F&i w1 fafa gam
TS § 82491 39 37 ATelt 4% off | SRATON WRR w1

30 okf'kd ¢fronu 2011812

TE T 3 & FF T O vyl o 1 o 1 i
T € | 31 Wit o1 Toh Yora, =i st senfe 9 ot
S I forT U | Y Yo & Y9G & 31T %
fou weffa =it & e orogeR wwEm 16
QTR - 3Tk MG Si ol ffed foha 7o |

T |8t Rl THRT

T8 o STHAER, TAARA, FRISTR 7R TR frett #
ret-wet S & goA e H Fenford gaerui | aar
<ToraT © o stfershier &9 X IR <fref-relt =1 fago €,
Sefeh fogrs el i S ogd &4 ¥ | el 4
718 oY wat <t o =fiefl-relt 9 & g5 o fore fami
& o AIef-Tel WSl Sl AN s @l § 1 heS/AS
rast{eh TTerHt o A1ed H fhami & s o= T |

I ASH

6 TS, 2011 ! Teh fCaTHT FHoh FRTE Ua YS9H
T 7-16 HREL, 2012 1 10 Teadia Foe yfvremo wa
¥ 39 URER, T H uypurershl/fequment & fen
ST fehan T, Siife IRt & g a1 23l Wi I&
FT B /AR T[T FeRRl Fadt ST

TS TOR S A Y TR 9 |

qHATT ST

TR YT T2 W IEHATT HaRTeHsh Ao Hitedm
O SUds A §, o f fafy= gefim
ari/feaumert 1 99 e b SR W W R R
SHHAT M| I 2 R Tehihd, (Fd &1 9
e o1 Teh T1EHE BT | I8 AeiHifed ured | sttt
foreTdi, wftFerd, 2oe Wa TR 1 ST LT BT
TYOIE & IR H STaURUNe, aeri iR qitefers
VTeRTAfcTal Sl TEd T | STH AL F ISR B, |
B forst, e Wa o771 i U i S | I8 399
TR GIS[E A TTee Tk g ST I SR | &
IS A1ES A o TI9Ie ST oF 9 19 1 91 YT el
T AR BT | foham T ahardifean | ST+ TH i
S 1 g8 Tohd ¢ IR 9 IeH & Falia aeri &l
THHFAE |

digh; HI vulZku ILRku] fglkj



YT TeRl okt TaehTd & SHehT
STANTShAIST ehl BEATAUT

(TLATUT | 37 k)

T3 TG ohT SATq A Ual ST &TUT

=9 AT &THT aTe] {4 TS el |l &l
HE Tel 39 ST YRET, 141 | qrel STl & | el i
T S HIGT o g7 TR & SR W foRar S ¥
3R 3¢ FEF YIEA FOTedl & qed ITell Sl € | Wil i
ICATE &N ShT Hafd &0 & HeaH § Yok foha
ST € | G 3140 T o AR 07 At 493
1 |t 8iR 230 ieft-Tet WSt o W vERE ™
foreRTa TSIfaEt Sl o gt © 1 Wil & foawer gr1 9w
GuR s1iferd ¥ 1 O & oid & fedioww & faw w
3T, favaaia oIk 4 arTa =t fafy fasmfaa =t T8
T | I8 3Td Ufshan e WereH & ferientu 7 gomet
TETER

YUT TR 0T Hrefirent

51 & feTu Yo g YrefiTest st fashfad & sik
3 39 H 6 JIM fhy T T | sEeh aRomeEy
eI H 16 Hafadi 91 g8 § 1 JEsEr 9 d™ ™
TSR =T SHAT <h¥d gU 3A-Tadl (am) Fsifera yoit
SR gA-Tagl () aitvere il o o I WS %
fore drenfient =t foesfaa T w1 st demst |
AT/ SEATH Yoil & s U1 LT 3R yor geu
IRETEA (ATEsheeE) wWiHa €1 o Tt
Tehrileh ol Yegareerd fohan T |

9 H 93 AT s (SHwrsH) H st § gfs
(TgoH) & TeY # gA-fad o= &t deheieh o
G aTeft 1 3H dhele hl geEeEm § foa
TSI ¥ 9T STSehi o g-fa! ufiugadn & forq, g4t
% H 3o g9-Torgl o= Td IR Ty 9T §oii &1
FARIIU =R T FAEH I gU, A hd fhal T |
IE qohe1eh SHifard T[T & STSehi ! U H TSl &
Teifel T1&T01 e AT hIfE & -5 ol il F TgIor
FA & e siga S1feres Swnt fag 2t |

digh; HI vulZku ILRGu] folky

3TE. &t Uk, 3= YUt et fem Fererfeon

T-Toagr (dT) eI yuit <Rt ferm feion s greei
1 3TN A gL LR, ThAlh & Fherargash
Toram T | o frefeor /9 st ura s o e yoit

1 G&H IR (HTEshHTger ) feram T |
deHE Gfehaar W AR & fog
T THIATITER

TR fehaar 1 e & foau STeeiMIThT Hi
TREIf e qeheiieh TN B TS T2 | Jg qheileh Y1
Tfqent 31ee & folu sigd SUANT § 1 39 dehAIh &
SN § ST T 1 9gd Heldh &9 H STIATA T
e enfia fepan ST €

qeehtieter TTdar s o wef vy feAm
Trertror

5 # foem & wwe@ 25 A A e SR st gfic &
foTe St ¥ WMRNThe qehriieh o1 STANT fohall T |
T 31eran Y ot ferm faieor fomem & uv=ng 554 faq

TR ST TfeTehT (ZgoRahe) i STafeafd & R |
TR T |

TTafereh T ohT STTH

STCITERIThT g1 7T o7 1 ot Wt &1 § 3Tkt 1
a1 & | T2 991 § &M & w99 & 3fud yeE & fau
STAET | SE # foem uvEm fafi= fed w 9 & e
I HISA-1T TaTE o fIT ST T /S 1S T e
A U T Y AemE i Bt < Fehdt ¥ | 59 T
TS & ST 99T arelt W 49 | T ® e’ &
Trutror < fora S & < St € 9S4 61 arafaes
fafer <1 STAM 39 =1 ¥ o ST 9l |

okf'kd ¢fronu 2011412 31




Teaskh Wur & fau ‘stafte ww’
WErehiet

i | 1 S & WiAfHe wRoi | ¥ HEw= | T ST
@ ¥, ¥R I8 ARy gifedi # 8 = Rt =i qeem
w1 449 W 2| AeTE W T A TSI Tk A
3T ¥ S fob A wfshaar i ol stufeafa | yehe
Bt & 3R 39 Aeweh T o7 & IS off Hehd 781 e |
718 uffeafa wifae e o1 suftafa @ Gefed § 3iX
7ol 2 gfehia faeem 21, fhq 1S off sTerer ges 3§
TR Tk YIugd &1 o urdl foh STeiedi! &1 Ut | Ao |
T M At IR H ST 8 % o9 Yo Y
(Stuw) TARTN | TR 4 ¥, Hyyard: T TS gd
% TA.TH. T & T &1 ¥ 7 & I o BRI Bl 2|
T | A 3T arelt S & fafdes Wided & gfd
srerEt gfafshan & fagerso & uar = fo daa o2
Tocl Geeh aTell 9 & 98 GNRH SSRRM &% 999 39
SUER & Wi HhRIcHs FTdfehan It § | BeAifeh eeh i
3R o Teleh TR ameio aRfafad § frafia e
T S & IRH G¥ehd 2l § | $AfaT 98e GnRH
AR o T Goft A=k H 7 37 areft 4t & uterht
qeohi i JUTEATd 1 A= T &g Teh 741 Tehial
faerfaa foran IR et 7 * siiafaes o9’ W v | 39
Terehidl § sfafieh SU=R & 98al GNRH SoiaR™ ¥ 72
He qd froHuEst P T SoR fean S ¥ a@ifew
STSTeR Yesh i foshTa =l aigran firet 3iR &1 9 1 T
S Y2 72 F 9IE Tgel GNRH IR 7q ST & |
STERM H diafde F=H 9[ foT av=ma feu e 6t =i
Th. R HfAfArad 2 Bl € | GnRH 1 iR & fean
ST TSI gd Y2kt & fashig SiEeat s giafvaa
Y s, o Suenfia et 1 aHa R e 3w |

HERCIER )

feh I 7Y IcUTG Tdl 3TTSiiforent o foTq g¢1 o dTel 9]
TeTd & | Afeh S TR0 fathetdr, ofen =47 ST,
Tegeh § 7 371, STew™ § faw B, fafsrse nefura wa
AR 8= STaReral St FHensti 9 off SEr agar
T 13 U vygedl B greed ® o @ fore IRo7 aehe |
Y 32 Fhd § IR 3% e FIer Fat i@ we
THY B 9Tell YiaeemT @ o1 39 SUER § %Y &
Tehd & | 3HH 99 1 IS YR & SR T A i
e 9 < S ¥ TRIfed-178 3R W,
Joeh Gid foh i IR YRR 0.1 fonm sl R I 7 fa s

32 okf'kd ¢fronu 2011812

SUER & fau i At 81 gEH § | Y3 i 7 et
TGS 39T H et fera ST & 7R 7o 31er <gai
T 371 9T o ST ¥ 1 SUER & &7 g i
foretam =t 1 et A 51 31=st aXe fiet foran siar § &R
39 fagror & 1 fHeft o1 goe 1@ T 12 92 & Faid |
T STt § | SR % WMl YRehYer & § 919 |
ST SR ST ST | SoreRTE i fea S 7 foi 9
TR SR &l § | 39 918 179, 199 IR 219 fed W
10 Tl aTsifeee SoeR™ 3R 164, 184 3R 204 feA
SHFATHSEA & 20 fan o1 Soie wreash | oo S
T 1159 fe 9 SU=R 3Ry & 219 fe o gfafe oFi =t
15 firfe a% wiferer &1 St & 999 g9 Sa St
Tfifeerfa 9 | I8 SHIER q9 dh Tl SIdT § 5el deh o
o1 B g TR YA TRTAT &, Sifeh 311 4R T 3T=R & 219
TE1 = 19T BT ¥, T 1 STHT & & Sl © 1 9
TR H 10-15 feel & 3ieR ifqes w& Tt 7o 9=
AW ¢ IR v & W gy | 9fg 38 ot € 1 39 IRa
THEE ¥ 99 & T SR 1 60-75 T qh g7
YT ST AT S |

9153 THIehTH Ue Siga? ScitsitadT o o S|
o TESTTdl ehl ST fUeTT

THE & 16 H % IS AN T[] hl Soa
TR FHegl/Hfcast H Goged i T2@l € 3 36 Feld
20-22 fGeTd qeh 31ferek dsit ¥ ST Jfg Bt B 1 e
B9 % el 24 W H whesl/Hfeamsd H

SRIANGIS(T Sl 37521 o0 2 6 hi 3H o T8
g & 1 FRIHT € 1 3ot el 39 H sRgArasyfor
W ot feafa wegy/wfeistt =i aet e feafa =1
YefYid L Gehdll ¥ | HeSl/HieTT & Sifad o1 W@ &
T 3Tereereh 9 o I o Teh 3T &R 1 Jedieh
ERIEEE

o AN T ScUTe Tel JE9euT
o fag uetetiadts e fear s

Ig deheiteh AT TIRH R T T 270-280 feAT
T i & fo STt § | fifa aggeti i weS-west
% 9 ¥ 30 T @ (15 A & o de W) T AR
TsTadee Yeaumh d@l-faelid T (UeHee),
foarfm € - 3w fourfa 3 (Sh.ua. o1ch ARl
THee) & Je fed w3 | Tt S | et age =t S
1 Tl H 25-80 HTRTa Afereh SRAreeA e Jiel &l
TG T Y19 21 § | SU=Ia 991 § 3= heg-hefeal
T YR & 10 FIA9Id YR & SRR G 3 & -1 5
TMH/hee-Hhefea/ e =i X & |t fHsmon fezn )

digh; HI vulZku ILRku] fglkj



i, o =1 % 10-15 T % =15 3% fohan 7o | safere
gfig T ARSI 9T e & folt 51 9 3 9are 918
& hieh 2-3 HIE Toh &0 AR Faretran 7 | Sq=nfid Fat
% S=di H ST -9 YaE & 9 10 Ffaerd
a1t R 9fg wa 30 wfaerd stferer wfaierss aman a8
T | 39 e e T8 YR IR JeR FfaRieh &7 el
Hee-Helfedl i €9 ¥ AW TH g¥ A4 & fag
31feeh HERHT ¥ |

TW AR I YW AT AIES oh €U | |T8T0T

IR § T IR & AT SHdR R welier diel # srEH,
T A1 Ao q TR WelieR diell | Hereh, JTer, <6,
g, Tt =, TE =, AR o 3o S S g1 ¥
(Y= F19) I ¥ FelloR 98 SR 9 9 &
feTe TR wefier el o6 refashrar <t S €1

ITsh 9T () ot

IS TeAIGR HEel! § e FE | At © 3l 3R
HrEegeis @Rt 3= U o g@ @R 'g
Tfera foman ST Hehell § 3R 9% 91g W@ weg/wefedl qon
S8 2 Tt 941 o feIe 7eh a1 forehed o Hehai & |
A el A SRETH € | Siifeh FareTemik i 3R wRd
H wed 9 A 0e #§ foham & 99 eAfafted wmen |
ST B |

qrgerst fmior

TR TheflgR =R wHe sl T 3 S foa smar € 31k fim
gIeh] ShIEhT WIS 35 Gfa9d SIUH I SH—1 Sl ¢ |
IR ! G TS TE TN foran S § 3R 3! 36 e
<o e st & o s1amg aftare ffifa & S | et 40
57 = 1 TR &1 ST § | 7R 30 &4 et S € e
TARTE |

FHI =R HTAT

T F R FE B I AR SR IR A 13
3TATa H 77 fohan e § o7R fR 38 g <y at fshat
T & <R h1 e AT o Wiy THen feran s €1 4

digh; HI vulZku ILRGu] folky

foran IR =1 12 foha MR & |12 T oA § 30 e 0
& fore ofiR-eiX T foha S 7 | fR 15 & =it a1 aa
fehTl T & o =eRT ki S & AT (16 foRIM) 6
s Ty e foren sar € ik i sa fasmr s s &
A R ST R e S § | 39 998 U A H 36
yfera S 2R 72 wfaera SIS B € SR a8 8-10
Tite gfafed g8 < St 4 o URae T smer =i
et HHHae |

T TR @t seAieh (I, UH.TH. 6T,

I ¥R WS scifehi oh1 RIS i & TE TR fhan
ST €, 99 3HH @i Ao, T9e ud oigel i oft
o= ST | 3777 WSk dcdll o 919 3 scllehi i od
T 20 FfaTd TRUReR T ot o=d &l Fehdll § | hies
TEG GrENfiTent g1 TaR .00, uh. o, 33K o7 ufomm
AT

= fafyrse @fret fasror

TR et & i # = SHaeri W Ry T Feleo 4 70
gfaera 9 | eifqard wfvsi S8 e, wremrE,
fSip SR TS 1 HHT 1 9a =relt | S ot S fawre
IR W R @i s 3As R | fe=n = @ 70
TARTA A 2-4 TS 1 AT o ST TRy foha |

JTATY helch oh ST TaetTT

3TATY Hah & SR faeril @l faafia fan T eIk
¥4 & T § H & EI(EF f931) 9reaan &l se Ht
&THA % TAIT Jeieh o 77, 5781 38 979 & &0 T’
T ST 71N | U faafiTd shaehi o1 2R Arsat (ufsfea)
% ®9 H YA GHER |

TS okt fear ST
FHeel/Hicaet § T IfgR® F TgH & faw g
fasor & wresifafes Tseq #1 foan < a1 ¥ 1 39
Y & @ A b TSeH A1 R o5 32 T
I H KIS 8 a1t TSI (Tegers Ta Sgeisl)

1 YA HIA W TSTEHI i AN 1 off w1 fFan s
THaIT |

okf'kd ¢fronu 2011412 33




Lorzkrk fnol 10

D T SN WA I a4 BT 9l
TS BRI 3 AR 71T | e ©F . THeT HAR Aol
1 SR IEY] {1 Ta S<al gIRT IS, A 3l 9
DI bl HTHIED Yfcl & | T FadR IR 2
IRT IR TR BT I fhar | =M eme afere™
ERT &9 o=l feams | Sf. 9o 3 eI & a9
ISP T FHARAT DT 3RaM a1 {6 q B
TR B eI & foTu fARax forameiiet <em=nfev |

/e/ke 1 euk;k x.krik fnol

6 39 OIS a9 BT 74 Brwild e STTHE |eq
A IS gHYM ¥ HI-T 1| SR | Yo I8
BRIHH ARDIcTeh DIRIHH bl HTHED YR D A1

34 okf'kd ¢fronu 2011812

ILFkku d ce[k vk;ktu

O ATl D= N AgHYH ORH &
a1 ST, e HAR A 7 EaTRIB] fobar der 59
AR IR ISTII1p1/SFTEPIRAT BT FINRT PRl gY
rEa a1 fb & Bacl AP Wed, T d
HRIFTSST A 2 AL g T DT W & 4 IR o off
o & | Bt B I8 3 TR H By TORAD
R U1 1 HRAX, 2012 P EEAF & 284
O] 99 & ¥R WX BM del N9 ol
SRS TR M STHBRI &l T8 [ ST, |l 3 a9 &l
faea faamn f I8 Som a9 srfEeRa/
HHAIRAT & FANT A YA & 97 IR IR 7 |
39 AR W @GR B YIS Tl ARG D
BRIGH A IR fban T |

fgunh 1 [kokMk Fekjkg

RIGR 19 14,201 1 § 9 RT3 gearey
B JRNE fHIT T TEEs B IRM D
YRR SN 9=—oie, Rl <1, Jre—fqare
IR, Bfaar wiAfFar &1 N fdam |
39 3R IR ORISR SiTfaw< Rig, dHHrec gdIvd,

AR gEfif o |

1] |

=/ N

? leoa! uEEsT ¥
1-14 Tdseyrars, 2011

T AT st ST

@, @ @

Hcl eyk ,0 ¢n®kub
“& feRdTl <A T B
TE TANT &, -1 ol sheTT &1 1
DI R ST T, TRAR . & U o HRaw]
01, 2012 P TIF & 28d T fagdq &
IR IR 3 el BT YHRFH 3T T 7 SRS

TR T | 397 TR UR %I H Wt 1 ¢ Rl 13
Aol | SRIYN D Al & 150 A 9 37feres qgaf =

digh; HI vulZku ILRku] fglkj



AT T | 3ot U9 YR Bl YARYH 9RAI B
AL URYg, 7§ faeell & SU-AB-awd (B
TNIR) $1. @. S1. DIBIC B §RT BT 717 | 39 36X
R fafdre aifdfer s Wy A 1. ¢ & Har<d, Heufd
Tq feed, IR S SR FRIH (FRATA),
SIACIICAT INIBE CNC NI U RN KIS CI N CAG IR
RI (BRTA), 1. 3R . R7g, 197, IC 319
TN B, I, ATold TR, RS, MUY
RIS e (ARS) 9 SuRerd o | AR Sty
FFHLF RS B M U & Fa 2N HeAald
grefiarel A 39 Sa¥R W AR O | v 59
AL T, fRAR & 2w €. 3R & A A
Td YRS P a1 & [HAMI - 9 HAT S |1
o foran 1 9er 9 faft=r Sifv <1 ¥91 va SISl &
Ay a1 gfRIaTsil 1 @ SRS foban T |
7 @ IR B8R/ & J8d s &
TR — Y& vd Y < drell N, HefSIi1 —2. 5 99
3R 2.5 a9 4 AfDH; TUH AR Jal ATS | A1 &
IBM TFBRI & fb S<H Ugsil & g/ & IR
It QRGBT T Wl BT wasrs uy] W
HNST T 10T =720 & e el b ST aTel 9
q9 ST N YN RN U] FE@qu
AN AT |

39 TR TR Bl Y AL T, R e
MY 3799 YN s, TR & HHATRAT & AL
BEE BT W HG AT TT| T ST, TR
FfARRTOT T | SRTh] - SHBT b SoRT | T
BIC B T H D T JFHIH T, BER A
IMER 319 UM B, RAR BT AT 9T
we fIANT, <. 3Rfae U <1 HHaTRal I UredTed
PR BU WA—DHE D GRT PRIEHI, BRI T
NUERICEEEIEIEN

& Sy 7 oue AU H QW H dw W
SIS |, RAIR §RT ¥4 SouTe Ud faam &
foTg fory o1 <2 SIge HRIf & YT @Y | SR

digh; HI vulZku ILRGu] fglkj

AL I YT B To1Q I=ATDI ToI eres P
IS {1 | TG SR IIFHL FEAH DBRATA
 FeTdfd vd T 1. U o Sarad = 39 & &
B e B U | SR ST D I FHal | T2 9 B
e GIeRIED & <A 3 TReFYE G4 D TN
A < aR=al o1 | ereet TRt o1 W & AN AT A
favemd R N SBF e e 6 | Iy ag)
STTIATIRID HRATE YRT PBRATeT b gD ST &Y. .
SR 1 AT & et YR T HRET0T bl 2 bl | FAX
AU AT 71 7 o1o faR =raa g | et 3
S W Y W, R, Iy srd
AT, RER; I S AFAYM HEIM,
FHRATA ; AR T AT ST eI, v,
BRfoS Aed Hul; YU, Feaeel Wi|; o
sRIRH Ried, fR9R; &Py IRT yseM 3R,
fRER; fasi avg &= 89K, eMel SRARY HUl

9 SR g3 Hia¥ gRT el 9 &R Y |

okf'kd ¢fronu 2011412 35






Executive summary

Sixteen bulls of 8th set progeny tested on the basis of
305 days or less First Lactation milk yield of their
daughters and bull no 1875 from GADVASU,
Ludhiana ranked 1st with sire index value of 2303 and
superiority of 24.9 %.

3308 artificial inseminations with the test bulls were
performed in ten adopted villages during the period
from April 2011 to March 2012 from the 12th and 13th
set of bulls. In all 1664 pregnancies were confirmed
and 732 calvings were recorded, out of which 384
were males and 348 were females

The highest overall wet average (7.83 kg) and herd
average (5.12 kg) were reported since inception of
the institute and revealed an improvement of 5.10
and 9.17 percent respectively over the year 2010-
11. 305 days lactation milk yield (2374 kg) and total
lactation milk yield (2598 kg) was reported during
2011-12 which is also highest since the inception
of the project.

The overall conception rate (47.66%) during January
to December 2011 was higher than the previous year
(42.92%). The other reproductive traits viz. Age at first
calving, service period and calving interval were
observed as 51.91 months, 178 days, and 485 days,
respectively

During the period under report, month-wise milk
production of buffaloes showed consistent
improvement in Nili-Ravi. The overall wet and herd
averages were 7.74 and 5.30 kg, respectively. Overall
fertility was 38.3 % in females and bull wise it ranged
from 25.91t050.0 %.

DNA resource from 2755 animals was generated
since inception of buffalo genome project. Genomic
DNA from 2000 animals collected from 4 centres was
added to repository this year. Data collection on
Pedigree/ family records, Growth and other
production and reproduction parameters, milk
composition records with respect to generated
genome resource was initiated during year 2009-10.
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Total 2226 records were collected for phenotype
resource database.

Buffalo bull conception rate ranges from 17 to 70
percent. Sperm integrity and fertilization governing
genes were PCR amplified at certain exons in
reference to cattle sequence. Seminal acidic fluid
protein and acrosomal membrane protein genes were
subjected to PCR amplification partially. Polymorphic
behavior of gene has been related to CASA estimated
sperm motility viability and sperm head size in high
and low conception rate bulls. Polymorphism in
amplified product is indicative of bull conception level
toalarge extant.

Surplus colostrums at farm was dried by spray drying
and used as colostrums based diet with some
additives for neonate calves. Calves fed for first four
days after hirth on colostrums based powder is a
ready diet which maintains the calf growth and health
with no adverse effect. Such powder can be a stock in
colostrums bank to feed calves under indosped health
conditions It is a complete diet in absence of fresh
colostrums

Four ET calves from elite females and superior males
were born.

Sale of 1.29 lakhs semen doses generated revenue of
Rs 16.69 lakhs. Besides this 13500 semen doses
supplied to network project centers.

20,271 semen doses were frozen from farmers'
superior/champion/prized bulls. Out of which 10567
supplied /sold and 9704 are in stock.

Modifying Papanicolaou (PAP) staining method
improved methodology for measurement of various
biometric parameters of fresh and frozen-thawed
buffalo semen.

Densitometry for proteomic analysis of 17
differentially expressed proteins showing >5%
changes were identified in milk from normal,
subclinical and subclinical- mixed and clinical cases
of mastitis.
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Proteomic analysis of 2-D gel spots (n= 65) exhibiting
up, down or specific appearance at a specific stage
during early pregnancy was done by 2DE and MALDI-
TOF-TOF. Functional analysis of identified proteins
suggested that most of these were involved in
regulatory, catalytic, cell differentiation and
transporter functions. Involvement of identified
proteins in 23 pathways, including the embryogenesis
specific Wnt signalling pathway, confirms the
essentiality of these proteins in early pregnancy.

Pregnancy associated glycoprotein molecules from
placenta and uterine fluid were isolated, purified and
characterized from buffalo at different stages of
gestation. Peptide mass fingerprints (PMF) results
revealed the identification of PAG-7 and PAG-11 in the
buffalo placenta.

In buffaloes suffering from clinical mastitis,
upregulation of IL-1f3, IL-6 and IL -10 gene expression
was found in somatic cells derived from milk samples.

Characterization of three gene segments of gene
responsible for polymorphism in association with
embryonic mortality in buffalo (Bubalus bubalis)
was done. Presence of SNP in the gene segments
and specific products of 167, 429 and 279bp for
FGF2, STAT5A and UTMP genes, respectively,
were observed.

The sequence data indicated predominance of
Methanomicrobium mobile as predominant
methanogenic archea in rumen of buffaloes.
Significantly higher number of Ruminococcus
albus, Ruminococcus flavefaciens and
Fibrobacter succinogenes in buffaloes fed high
fiore diet (75% straw + 20% concentrate + 5%
green) than high concentrate diet (60%
concentrate +40% green) was observed.

The DM intake per 100 kg body weight in 4 groups
of five animals each on the basis of their body
weight and age (2.33, 2.40, 2.61 and 2.40 kg)
remained same and the values for growth rate in all
the groups were 486, 533, 564 and 515 g/h/day,
highest being in group3 where lysine and
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methionine were supplemented. The values of DM
digestibility in corresponding groups were 62.60,
65.38, 68.07 and 63.33, highest being in group 3
indicating that supplementation of lysine and
methionine created a favourable environment in
the rumen for better digestion. The digestibility of
all other nutrients varied in narrow limits.

Extension activities

Organized Buffalo Mela at the institute premises on
01/02/2012 in which 150 elite buffaloes from adopted
and adjoining villages participated. Competition of
animals was held under six categories viz dry and
lactating buffaloes, heifers 1-2% years and >2%
years; adult and young bulls. Best animal (male &
female) of the show was also declared. More than 300
farmers participated in the mela.

Calf rallies were organized for female progenies born
under the Network Project in 5 adopted villages
Dhiktana (16-01-12), Jewra (18-01-12), Kirara (24-
01-12), Kheri Barki (25-01-12) and Juglan (28-01-12).
Competition was held under three categories (calves,
heifers 1-2% years and heifers >2% years). The calf
rallies were organized to observe the impact of
technology transferred in the field and interest of
farmers for rearing quality buffaloes.

43 farmers trained in artificial insemination and
buffalo husbandry in three training programmes.

Pre and post evaluation of four training programmes
on Buffalo production and management was done
which were organized on 3-4 July 2011, 2-6 August
2011, 21-25 November 2011 and 9-13 January 2012,
respectively. In these training programmes 50, 35, 28
and 40 farmers participated. Pre and post evaluation
of two training programmes on Artificial Insemination
on 18-30Aug, 2011, 13-23 Dec, 2011 was also done.

Organized and co-ordinated 12 infertility treatment
camps with PNB Sucha Khera on 30.3.12, 29.2.12,
23.1.12, 19.12.2011, 30.11.2011, 29.10.2011,
21.10.2011, 30.9.2011, 9.9.2011, 28.7.2011,
11.2.2011 and 28.5.2010. Interacted with farmers on
the occasion and their queries were replied.
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Introduction

Buffalo plays an important role in the rural economy
through their contribution to food, draught power, income
and employment generation. The species is more
productive due to higher percentage of fat in the milk and is
more sustainable for rearing because of its better feed
conversion ability and disease resistance. However, there
are few consistent problems such as higher age at sexual
maturity, long post partum period, long calving interval,
seasonality of calving and estrus expression besides
scarcity of superior germplasm availability.  Central
Institute for Research on Buffaloes was established on 1st
February, 1985 to undertake research on all aspects of
buffalo production including milk, meat and draft. A sub-
campus of the Institute was established at Nabha on 1st
December 1987 by acquiring 588 acre of land and other
facilities from the Government of Punjab.

Pastachievements

o |Institute has so far supplied over 493 Murrah bulls and
230 Nili-Ravi bulls of superior genetic merit to various
developmental agencies and village Panchayats in
the country.

e Breeding programs in Murrah, Nili-Ravi, Surti,
Jaffarabadi, Bhadawari, Pandharpuri and Swamp
buffaloes are being undertaken at various centers of
the Network Project on Buffalo Improvement.

e The Institute has about three lakh doses of frozen
semen in its semen bank under progeny testing
programme.

e Technology for ET was standardized and as a result
16 calves were bornthrough ETT at the Institute.

e Early pregnancy diagnosis was made with
sonographic technique. Positive pregnancy diagnosis
with this technique was possible as early as day 25
post-insemination.

e Ovsynch-Plus' protocol was developed for inducing
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oestrus in summer acyclic buffaloes. It was obseved
that conception rates are higher when buffaloes
develop corpus luteum following both the GnRH
injections.

Technology for cryo-preservation of buffalo oocytes
and embryos was standardized. Achieved success in
in-vitro fertilization of buffalo oocytes. The technique
of micromanipulation of embryos was also studied in
buffaloes.

Enterolobium timbova leaves were successfully used
for removal of protozoa from the rumen of buffaloes. It
was established that defaunation is beneficial for
growth under certain feeding conditions. Defaunation
effects of certain agents in the decreasing order were:
copper sulphate > sodium lauryl sulphate >
Enterolobium leaves > Neem seed kernels.

Studies have indicated that growing Nili-Ravi heifers
require 103.3 - 129.5 K callKg W0.75 ME for
maintenance at various body weights. Maintenance
requirements for CP were in the range of 6.49 - 9.49
g/Kg WO.75. The requirements of ME for each gram of
gain in BW were in the range of 6.18 - 12.9 Kcal. The
requirements of CP for each gram of gain in body
weightwere inthe range 0f 0.24-0.42 g.

Two grainless concentrate mixtures, isocaloric and
isonitrogenous, were formulated in such a way that
cereal maize grain was completely replaced with
brans of wheat and rice. The study revealed a body
weight gain of 500 g/day. The cereal of conventional
concentrate mixture can be replaced with rice/wheat
bran without affecting their growth performance and
nutrient utilization.

Colostrum feeding during early post-natal life ensures
better calf survivability due to absorption of more
amounts of immunoglobulins present in the
colostrum. The immunoglobulin level at 24 hour may
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predict the health status of calves. A critical level of
these blood proteins has been assessed for
survivability of calves. Study also revealed the sex
variation in absorption of immunoglobulins.

Studies on artificial induction of lactation were
undertaken in buffaloes. In successful cases the peak
milk yield ranged between 2.5 to 7.0 litres/day and
was attained between 20th to 75th day after start of
milking. In poor responders however, peak milk
production was restricted at 250 ml and 800 ml only
and these buffaloes were dried off after 75 days. No
significant differences were observed in the
haematological parameters before and after
treatment for induced lactation in buffaloes.

To establish the basal values of various proteins and
calcium, blood samples were collected from peri-
pubertal non-pregnant heifers and non-pregnant
problem heifers and analyzed for total protein,
albumin, globulin and calcium. The proteins, including
albumin and globulin, were slightly higher in normal
peri-pubertal heifers but calcium was marginally lower
as compared to problem heifers.

Studies on the effect of feeding complete feed blocks
on growth and production performance of buffaloes
revealed that the average milk yield, fat, SNF and TS
percent did not differ (P<0.05) significantly among
different groups. Milk yield was 5.27, 5.33 and 5.71
kg/day in control, Wheat straw complete feed blocks
(WSCFB) and Bajra kadabhi complete feed blocks
(BKCFB) groups, respectively. Similarly, average fat
was 7.16, 7.31 and 7.12 percent in control, WSCFB
and BKCFB groups, respectively. Respective SNF
was 9.84,9.55and 9.95 percentand TSwas 17, 16.92
and 17.07 percentin these groups, respectively.

A multi-residue method for three neonicotinoid
pesticides viz. imidacloprid, acetamiprid and
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thiacloprid was developed using HPLC. Percent
recovery from 0.5 to 2.0 ppm concentration varied in
the range of 81.17 percent to 95.6 percent for
imidacloprid, 84.99 percent to 92.76 percent for
acetamiprid, and 88.50 percent to 96.96 percent for
thiocloprid. The detection limit depending upon the
peak to noise ratio was observed to be 5 ppb, 10 ppb
and 20 ppb, respectively for imidacloprid, acetamiprid
and thiocloprid.

e- The Institute organized 16 trainings of 21 days each
on Animal Production and Management under NARP
Project in which 265 teachers/ scientists from SAUs
and ICAR Institutes participated.

The Institute also organized three summer schools of
21 days each on reproductive aspects of buffalo
production. More than 50 scientists/ teachers from
different ICAR Institutes and SAUs have participated
inthese trainings.

Forage production and conservation

Atotal of 51205 gtls of green fodder and 448.7 gtls grains
was produced in Rabi and Kharif seasons at CIRB
campus.

Semen freezing laboratory

A semen freezing laboratory has been established at the
Institute having all the modern facilities for collection,
processing, freezing and preservation of semen as per
OIE guidelines to fulfill the requirements of the Network
Project on Buffalo Improvement and to meet the demand
for supply of certified Murrah buffalo semen.

AKMU

The AKMU maintains the website (http//www.cirb.res.in) of
the Institute and provides computing facilities to the
scientific and other staff of the Institute. Apart from this it
maintains the e-mail, EPABX and internet connectivity.

Central Institute for Research on Buffaloes



STAFF POSITION OF CIRB

RMP 2 1 1

Scientific, 31
Supporting, 69
Scientific 40 31 09 Technical, 42
Technical 47 42 5 Administrative
Administrative 20 20 - s
Supporting 84 69 15

FINANCIAL OUTLAY

Head Sanctioned Budget Expenditure
2011-12 2011-12

Non-Plan 2011-12 1424 1407.28
Plan 2011-12 578.58 575.81
Network project on buffalo 504.57 504.57
AICRP on improvement of feed resources 11.02 10.48
Buffalo Genome Project 33.49 20.73
IPR 3.47 3.47
DBT 15.90 15.55
NAIP 25.69 22.72
Fodder project 1.28 0.97
Revenue receipt (target) 138.46

Revenue receipt (achieved) 218.33
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Research Achievements

Genetic resource improvement

Though India has rich and diversified buffalo germplasm
represented by different breeds, still a multitude of
challenges remains to be addressed. Itis estimated that 70
to 75% of buffalo genetic resources in India belongs to
non-descript with low genetic potential for production and
this offers a great scope and opportunity for improvement.
Despite this, buffalo is an integral component of
agricultural economy of India and its role in livelihood and

food security is well established. There is tremendous
increase in the demand of buffalo milk. The species is also
serving as a resource for red meat as well as cheaper draft
power. Buffalo has assumed its place of pride in the Indian
farming system which can be sustained and further
boosted if efforts towards its developments are
accelerated.

Sire index of VIII set bull

Dams best | Daughters %
S _ _ _ Lactation | st Lactation | . | superiorrity ’\(')(;'
No. | BullNof Institute | Date of Birth | Dam No. Sire No. 3L(()955 sd?/%/e?dr Ie35055 Advé};/i(:)rld Index ((:J:)/s; Rank semen
(kg) (kg) Daughters doses

1. | 4813 | NDRI 17-01-99 | 3818 3966 NDRI (IIl) | 3016 (1) | 2148/7 2101 12.59 Il 2727
2. | 4865 | NDRI 20-07-99 | 3791 4071 NDRI (IV) | 3333 (2) | 1847/10 1847 -4.41 IX 991

3. | 5049 | NDRI 03-10-00 | 3296 1992 NDRI(P) | 3392 (2) | 1958/9 1955 1.87 \ 3371
4. | 5054 | NDRI 19-10-00 | 3543 1992 NDRI (P) | 3011 (2) 1815/7 1838 -6.03 Xl 1974
5. | 5083 | NDRI 07-01-01 | 3606 | 2704 NDRI(P) | 2924 (2) | 1915/5 1918 | -0.49 Vil | 2412
6. | 1867 | GADVASU | 13-06-01 | 1901 1485 CIRB (V) | 2709 (1) | 1941/2 1929 0.90 Vil 3622
7. | 1868 | GADVASU | 13-07-01 | 1155 2321 NDRI (PT)| 2591 (3) | 1736/3 1846 -10.05 Xl 3056
8. | 1875 | GADVASU | 20-08-01 | 1669 558 PAU (PT) | 2714(3) | 2357/8 2300 24.89 [ 5435
9. |1893 | GADVASU | 11-10-01 1820 4371NDRI (V) | 2753 (1) | 1728/3 1843 -10.48 Xl 6013
10. | 2250 | CIRB 30-08-99 | 239/3.8 | 4071 NDRI(IV) | 2748 (5) | 1978/4 1952 2.94 Vv 5051
11. | 2308 | CIRB 25-10-99 | 587/4.9 | 584 PAU (PT) | 2655(3) | 2003/9 1998 451 v 5982
12. | 2422 | CIRB 19-08-00 | 1194 4337 3369 (4) | 2092/7 2057 9.41 11l 6310
13. | 2522 | CIRB 25-11-00 | 839/3.1 | 1641 CIRB (V) | 2567 (5) | 1706/7 1752 -12.04 XV 4235
14. | 2479 | CIRB 01-10-00 | 336/1.9 | 4245NDRI (V) | 2519 (5) | 1938/13 1832 -4.59 X 5867
15. | 1492 | HAU 02-12-00 | 1050 905 2586 (1) | 1704/5 1788 -11.93 XV 4921
16. | 1509 | HAU 23-06-01 | 845 1524 PAU (V) 3690 (4) | 1648/4 1780 -14.84 XVI 5928

« All herds first lactation 305 day or less milk yield was1924 kg based on 103daughters.
« All centers were requested to use the semen of bull no. 1875, 4813 and 2422 for elite mating from July 2011 onwords.
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Progeny testing in Murrah

Test mating of 13th set bulls was initiated in
institutional herds and field from July 2011. It will be
continued upto December 2012. 8" set bulls were
progeny tested on the basis of 1 lactation 305 days

or less milk yield of their daughter. Ranking of the
bulls are given in the table below. Bull number 1875
from GADVASU, Ludhiana ranked 1% among sixteen
bulls progeny tested.

\ Top Ranking Progeny Tested Bull of VIII set

It is having sire index value of 2303 with superiority of 24.9 % over contemporary daughters.

Bull No. 1875

Date of birth 20.08.2001
Sire No. 558

Dam No. P1669
Dam's best lactation yield 2714 kg.
Sire index 2303 kg

% superiority over contemporary daughters 24.90

Total semen production 10444 doses
Sold to Network Center/Farmer 5009 doses
Balance in stock 5435 doses

Three top ranked bulls are being used for elite mating for production of future bulls at institutional herds.

Mating plan for elite mating at various centers of Network Project on buffalo improvement from VIIl set bulls
Rank of PT Bull at Respective Centers | Daughters | Contemporary Selection Expected
Nage ft’f the & allotted for elite mating Av. of 3 top daughters Allsvael:ghzers differential Response
enter I I n ranking bulls average g (SD) (R=SDxh’)
CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 37.5
GADVASU 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25
NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120
HAU 2422 4813 173712 1747.93/13 1746/15 -15 -3.75
IVRI*
CCBF 2422 4813 1905/2 1589.12/17 1622/19 283 70.75
NDUAT*
Overall 2206/22 1843.88/74 1911/96 295 73.75
Note : Heritability of 305 day milk yield = 0.25
* Bulls not used at these centers during test mating
Herd Strength of Murrah and Nili-Ravi buffaloes Herd average of Murrah and Nili-Ravi buffaloes
=54 -
5 = g52- 5.30
o > 5 -
€ X 48 - 5.12
2 S 46 -
S 44 -
: > 4.2 -
‘ é 3.‘; 3 B Murrah
- N ENili-Ravi
& :
& B Murrah P o
<€ mNili-Ravi
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Annual review meet of Network project was held at Bhuj,
Guijarat from 2-3 September 2011under the chairmanship
of Dr S C GuptaADG (AP&B). Progress of all the centres of
Network project was reviewed and specific
recommendations were made for further improvement of
performance of the centres. ICAR Research centre, Patna
was received and initiated again. Group of lactating and
heifers of Murrah buffaloes were purchased from the
breeding tract in Haryana and transported to ICAR
research centre, Patna. Two centres of Murrah breed i.e.
LLRUVAS, Hisar and NDUAT, Faizabad were
recommended for closer during the year.

Progeny testing of bulls under field conditions

Under field progeny testing program (FPT) at CIRB Hisar,
semen of test bulls is used from Network Project on Buffalo
Improvement on approximately 4000 buffaloes in the
adopted villages by the institute. This has to be followed by
pregnancy diagnosis, calving of buffaloes and follow up of
progenies till the completion of first lactation milk records

on the basis of monthly test day recording. One more
village namely Bugana was adopted in September, 2011
making a total of 10 adopted villages. During the period
from April 2011 to March 2012, 3308 artificial
inseminations with the test bulls were performed in ten
adopted villages. The semen of set 12" and 13" bulls was
used for insemination. In all 1664 pregnancies were
confirmed and 732 calvings were recorded, out of which
384 were males and 348 were females. The bull wise
female progenies at different field unit centres were
identified and microchips were implanted. During the year,
the monthly test day milk of 96 daughters were recorded at
various field unit centres, out of which 38 daughters
completed the lactation and recording of 45 daughters are
in progress. Thirteen daughters were sold before the
lactation is completed. As on 31 March 2012, 435 female
progenies were available at various field unit centres. Out
of which 163, 140, 84 and 48 daughters were less than 1
year, 1-2 years, 2-3 years and more than three years,
respectively. Sixty two daughters were also calved at
various centers during the year.

Average milk constituents (%) of Murrah buffaloes of institute herd during 2011-12

Month n Fat Protein Lactose
April 11 116 7.68 £0.08 3.40+0.01 4.35+0.01
May 11 11 7.82 £0.07 3.39£0.01 437 +0.01
June 11 109 7.71+0.07 3.38 +£0.01 433 +0.01
July 11 101 7.87 £0.08 3.36 £0.01 4.34 £0.01
August 11 98 7.97 £0.08 3.39+£0.01 4.41+0.01
September 11 97 7.76 £0.10 3.39 +£0.02 4.39 + 0.02
October 11 99 7.59+0.12 3.40+0.01 4.38 +0.02
November 11 97 7.43+0.10 3.41+0.02 438+ 0.02
December 11 97 7.59£0.10 3.45+0.02 4.39 = 0.02
January 12 90 7.54 +£0.09 3.41£0.02 4.42 £0.02
February 12 96 7.31£0.08 3.35+0.01 4.34 +0.02
March 12 93 7.54 £0.08 3.37£0.01 4.38 £0.01
Overall 1204 7.66 £ 0.03 3.39+£0.01 4.37£0.01

Wet average of Murrah and Nili-Ravi buffaloes 305 days' or less lactation yield of Murrah and

Nili-Ravi buffaloes
_’§ 8§ ! —
E: 75 s 7'8? 7.74
z 7 -156i68
; 65 -_ W ®Murrah
= 6;& '& '& e ENii-Ravi ::\I"i:rs:vi
¥ A T A
S S ‘196’ (19@%@29 &:96\9;%5; &:ig @5{;\\;{1«
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Buffalo performance atinstitute
Murrah

Herd strength

The herd strength of Murrah buffalo in March 2012 was
490, which included 174 adult buffaloes, 110 suckling
calves (< 1 year), 117 young males and females ( 1-2.5
years), 64 heifers (> 2.5 years) and 15 breeding males
(>2.5years).

Milk production performance

The overall wet average (7.83 kg) and herd average (5.12
kg) were reported highest since inception of the project
and showed an improvement of 5.10 and 9.17 percent
over the year 2010-11. Highest 305 days lactation milk
yield (2374 kg) and total lactation milk yield (2598 kg) was
reported (increased 127 kg milk production per buffalo).
The production performance viz. 305 days lactation milk
yield and total lactation milk yield showed an improvement
of 5.14 and 5.65 percent respectively as compared to the
performance of 2010-11. The average peak yield (12.29
kg.) during the year was higher than the previous year
peak yield (10.48 kg).

Reproductive performance

The overall conception rate (47.66%) during January to
December 2011 was reported higher than the previous
year (42.92%). The other reproductive traits viz. Age at first
calving, service period and calving interval were observed
51.91 months, 178 days, and 485 days, respectively.
Reproductive traits improved as compared to last year
performance for calving interval (492 days) and service
period (186 days). During the year 2011-12, 55 daughters
are born from nominated and test mating and 34 daughters
completed their first lactation.

Average lactation yield of Murrah and Nili-Ravi buffaloes
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Mortality

The overall Calf mortality was reported 2.76 % and
decreased about 72 % as compared to 2010-11. The
overall mortality for all age groups in CIRB herd was
reported 2.31 percent. Calf mortality and overall mortality
both reported lowest since inception of the project.
Germplasm dissemination

Total 15 young bulls tentatively selected as future breeding
bulls and 61 superior males were sold to various
developmental agencies / States for improvement of
farmers herds.

Nili-Ravi

The Nili-Raviis one of the important buffalo breeds of India
with their home tract in Gurdaspur, Amritsar, Tarntarn and
Ferozepur districts of Punjab. To preserve this important
germplasm of buffalo in India, the sub-campus of this
institute has been established and identified as one of the
centers for research under the Network Project on
Buffaloes improvement for Nili-Ravi breed.

During the period under report the fourth set of Nili-Ravi
bulls is being used for breeding at farm under network
programme and performance of progenies is being
recorded. Young males screened & selected for 5" set of
test bulls. Semen from three Nili -Ravi bulls collected from
the field, will also be used along with 5" set of bulls for test
mating.

Assessment of current status, breed characteristics
and genetic structure of Nili-Ravi buffaloes
Survey was carried out in the native tract of Nili Ravi
buffaloes i.e. Gurdaspur, Amritsar, Tarntaran and
Ferozepur districts of Punjab, India. Study was conducted
in 60 villages from 12 blocks of four districts in the breeding
tract. Total number of adult buffaloes with farmers found to

Average lactation length of Murrah and Nili-Ravi buffaloes
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be 3.35 per house hold on an average and Nili Ravi
buffaloes were 1.17 per house hold. Overall average
phenotypic characters such as five marking on body
(forehead, left eye, right eye, fore right leg, fore left leg,
hind right leg, hind left leg, muzzle, chin, tail, entire face
and half face were 98.2, 92.5, 91.5, 63.0, 63.2 88.9, 88.0,
57.2, 56.7, 96.6, 27.5 and 59.0 per cent respectively).
Study indicates various reasons for diluting the Nili Ravi
populationinthe area.

The declining population of Nili-Ravi buffaloes and dilution
of typical characteristics in their native breed tract is a
cause for great concern. Farmers' herd needs to be
ensured for sustainable maintenance, genetic
improvement and conservation of this important
germplasm. Three strategy for genetic improvement and
conservation of Nili-Ravi buffaloes in their native breed
tract; (i) to establish breeders' association in the native
breed tract and registration of elite Nili-Ravi buffaloes from
each of the four districts viz. Ferozepur, Gurdaspur,
Amritsar and Tarantaaran, (ii) to initiate and conduct open
nucleus breeding program to ensure bi-directional gene
flow between CIRB farm and field buffaloes. The best
performing females under field conditions may be selected
from the breeding tract each year as replacements for the
animals to be culled from the nucleus herd. The same
should be followed for breedable males also by replacing
bulls in the herd with bull calves from the field. An efficient
field performance recording system should be putin place
for progeny testing and to identify the elite animals (iii) to
undertake ex-situ conservation of Nili-Ravi buffaloes
through cryo-preservation of semen from elite breeding
bulls. Further, most importantly farmers need to be
sensitized through specialized workshops to create
awareness for selection of breeding bulls with true to type
characteristics and a minimum production cut off to

Service period of Murrah and Nili-Ravi buffalo
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maintain performance standards and morphological
attributes of Nili-Ravi buffalo.

Herd strength and animal disposal

The herd strength at the beginning for the year was 441
animals and at the end it was 402. The disposal of animals
during year 2011-12 was through auction and sale of 159
surplus animals and death of 8 animals during the year.

Mortality

Overall, 4 young males and female calves died in the age
group of birth to 12 months and 04 adult animals died due
to several reasons. Mortality rates were 2.30 and 1.41 per
centforyoung calf and overall, respectively.

Growth

The average body weights at birth were 32.6 and 32.8 kg
for female and male buffalo calves, respectively. The
growth rate of female calves was higher than the male
calves from 6 months to 12 months of age. Females and
males achieved on average 325.7 kg and 326.7 kg body
weight at 24 months of age.

Milk Production Performance

Month-wise milk production of buffaloes had consistent
improvement. Average total lactation yield during 2011-12
is 2045 kg. The overall wet and herd average were 7.74
and 5.30 kg, respectively. Both wet and herd average were
highest since the inception of the sub-campus.
Reproductive performance

The average age at first calving was 39.7 months which is
optimum. Overall service period and calving interval
period was 136 and 464 days, respectively. Female
conception rate during the period 2011-12 was 38.3% and
the majority of buffaloes were conceived during October to
February. Overall fertility was 38.3 % in females and bull
wise itranged from 25.9 to 50.0 % in Nili Ravi buffaloes.

Buffalo Genome Project (Buffalo whole genome

Calving interval of Murrah and Nili-Ravi buffalo
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sequence initiative)

The Bubalus bubalis genome has been sequenced by a
joint effort between National Bureau of Animal Genetic
Resources (NBAGR),Karnal, Central Institute for
Research on Buffaloes (CIRB), Hisar and Animal Science
Division, Indian Council of Agricultural Research (ICAR),
New Delhi.

Buffalo genome assembly

Sequencing data generated in project is available, at NCBI
(http://www.ncbi.nlm.nih.gov/projects/genome/assembly/
agp/AGP_Specification.shtml) as version Bbu_2.0-alpha.
Paired-end genomic library was prepared and 30X
sequence data was generated using lllumina Genome
Analyzer. An integrated assembly files (SRA) are available
under accession numbers SRX016621 and SRX015182.
Assembly of contigs to construct pseudo-molecules was
based on bovine (Baylor release Btau_4.0) RH map of the
river buffalo (Amaral et al. 2008). Improvement in the
assembly isin progress.

Genome resource database

Blood samples were collected from 12 Network Centres of
six buffalo breeds, i.e. Murrah (CIRB, Hisar; CCS HAU
Hisar, NDUAT Faizabad, SVVU Venkatramangudam, NDRI
Karnal, GADVASU Ludhiana, IVRI, Izatnagar); Pandharpuri
(MPKV Kolhapur); Bhadawari (IGFRI Jhansi); Mehsana
(MPUAT Udaipur); Nili ravi (CIRB Nabha) and Jaffrabadi
(JAU Junagarh), covering more than 3100 animals. DNA
resource from 2755 animals was generated since
inception of project. Genomic DNA from 2000 sample
units, collected from 4 centres was added to repository this
year. Blood from more than 200 young animals of Murrah
and 50 of Surti breeds were added to repository.

Dry period of Murrah and Nili-Ravi buffalo
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Phenotype database

Data collection on Pedigree/ family records, Growth,
puberty attaining age, lactation performance and milk
composition records with respect to generated genome
resource was initiated during year 2009-10. Total 2226
records were collected for phenotype resource database.
705 phenomic records were updated/ added to the
phenomic database this year.

SNP identification in Leptin gene

Milk samples of 102 buffaloes were collected at weekly
interval. Milk data viz. milk yields, milk protein, milk fat
percentages, milk lactose were recorded at weekly
interval. Lactation records of all the buffaloes have been
completed in the month of November and the final data
were analyzed using SAS software. Among animals there
is no significant difference in the lactose percentage
however season wise there is significantly different. Fat
percentage differs significantly in season wise and among
animals also. Itis highest in summer. Protein percentage
differed significantly among animals and with season
interaction. Blood Samples from 102 animals were
collected and DNA was isolated. Primers were designed
and the PCR was optimized for leptin gene exons.
Sequencing and SNP detection work in progress .

SNP identification in meat related genes

Sixteen male calves of Murrah buffaloes are being reared
at institute experimental farm. Monthly body weight is
being recorded for growth studies. These calves will be
slaughtered at the age of 18 months to 2 years or 250 kg
body weight whichever is earlier. For identification of SNPs
DNAsamples has been isolated from 29 calves and primer
designed for CAST, Osteopontin and GHR genes. PCR
and sequencing is in progress.

Age at first calving of Murrah and Nili-Ravi buffalo
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Improvement of

reproductive efficiency

Reproductive efficiency in buffalo needs to be improved
through integrated and comprehensive investigations in
reproductive biotechnology, heat detection, early
pregnancy diagnosis, follicular dynamics, ovulation
studies, endocrinology, nutrition and climate change. To
achieve this various research projects and strategies on
physiology and reproduction aspects of male and female
buffaloes are being undertaken in Buffalo Physiology and
Reproduction Division. Reproductive biotechnology is
focused on integrated single ovulation embryo transfer
(SOET), multiple ovulation embryo transfer (MOET),
cloning and semen freezing. Other Important aspects
include lactation physiology, proteomics approach to
develop pregnancy diagnostics, study polymorphism of
key genes like FGF2, STAT5A and UTMP controlling
growth and survival of embryos.

Key components of improved reproduction are reducing
the age at first calving and inter-calving period. To achieve
this there is need to develop diagnostic techniques for
early pregnancy diagnosis and estrus detection.
Proteomic studies are being undertaken to develop early
pregnancy and estrus diagnostics. In this direction work on
isolation and purification of pregnancy associated
glycoproteins (PAGs) from different stages of gestation
have been conducted. Realizing the importance of this
work a competitive grant has been formally approved with
NDRI, Karnal, under National Fund for Basic, Strategic
and Frontier Application Research in Agriculture for the
project entitled. “Early Detection of Pregnancy in Cow and
Buffalo by Pregnancy Associated Proteins (PAPS)”

The research conducted fulfills its aim when it is being
utilized by the stake holders. To achieve this goal linkage
with farmers and field functionaries is being maintained.
Training programs on artificial insemination and scientific
buffalo production are conducted. During the period under
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report 43 lay man inseminators were trained in artificial
insemination and animal husbandry in 3 training
programs. Trained inseminators are further supported by
providing frozen semen and answering their quarries
regarding difficulties faced while implementing Al services.
Many of the farmers trained in this institute are achieving
~60% conception rates with the frozen semen from this
institute. The developed technologies are also transferred
through field camps, kiasn melas, radio and TV talks.
Books, bulletins and popular articles in Hindi are regularly
written for knowledge dissemination to the farmers.

SOET and MOET for faster multiplication
of elite buffaloes

Aim of embryo transfer program is to multiply elite males
and females at a faster rate. In SOET donor females in
normal estrus without any exogenous hormones are
inseminated with the semen from very superior bulls. On
day 5/6 postinsemination the non surgical embryo flushing
is done. Embryos recovered are evaluated and graded
before transfer to the recipients or freezing for future use.
Good graded embryos are transferred to the healthy
recipients and the pregnancy is confirmed with ultrasound
machine around day 30. In MOET the same donors which
are used for SOET are given exogenous hormones for
multiple ovulations and are inseminated with semen from
superior bulls on the day of estrus. Embryos are flushed
non-surgically and transferred to the synchronized
recipients. Pregnant females are cared and watched till
birth of calves.

Previous reports suggest that in buffalo's response to
super-ovulatory treatments and recovery of viable
embryos following super ovulation is low compared to
cattle due to various factors. Therefore itis planned to flush
the buffaloes for single embryo recovery. Seven donors
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were flushed for single embryo recovery. Only one
degenerated embryo recovered from these flushings. This
suggests that embryo recovery is poor in buffaloes. One
donor was also flushed after multiple ovulations. Two
embryos were recovered and transferred in a recipient.
Four ET calves from elite females were born against five
confirmed pregnancies using this technology.

Cloning for conservation and multiplication of
superior buffalo germplasm

Cloning work for conservation and multiplication of
superior buffalo germplasm has also been initiated. Aim of
the research is to clone known pedigreed superior males
and females for their conservation and propagation. To
improve cloning efficiency cell culture experiments are
planned to find more suitable source of donor cells from
young and adult animals with genetic merit. The work on
pairing, fusion of donor cells with cytoplasts from the
matured enucleated oocytes has been undertaken during
the period under report.

For fusion and activation of mature oocytes, ovaries
(n=220) were collected immediately after slaughter and
were transported to the laboratory within 6 h, oocytes
(n=133) were isolated from follicles (2-8 mm in diameter)
with an 18-gauge needle using aspiration medium,
oocytes were washed 4 times with the washing medium
consisting of TCM- 199 supplemented with 10% FBS, 0.68
mM L-glutamine, 0.8 mM sodium pyruvate, and 50 pg/mL
gentamicin. Quality cumulus oocyte complexes (COCs)
(n=126) were washed with IVM medium, groups of 15-20
COCs were cultured at 38.5°C for different experiments.
After 24 h maturation, COC's (n=119) with expanded
cumulus mass were transferred to 1.5 mL microcentrifuge
tube, containing 500 pL hyaluronidase (0.5 mg/mL) in T2

medium (2% FBS) incubated for 1 min at 38.5°C, followed
by 2 min vortexing. Completely denuded oocytes (n=109)
with evenly granular cytoplasm were selected and
incubated with pronase, 2.0 mg/mLin T10 (10% FBS) for 8
min at 38.5°C. A total of 97 oocytes, with completely
digested zona pellucida, were transferred to T20 medium
(20% FBS) were incubated at 38.5°C for 30 min or until a
prominent protrusion cone was easily visible under zoom
stereomicroscope. Protrusion cone bearing oocytes were
transferred to 35 mm dish containing 4 mL of cytochalasin
B (2.5mg/mLinT20).

Protrusion cone bearing oocytes (n= 85) were hisected
using microbalde in such way that smaller half bears the
protrusion cone and large half is enucleated. The bisected
oocytes without protrusion cone were incubated for 20
minutes to regain spherical shape and enucleation was
confirmed by Hoechst 33342 staining.

For performing paring and fusion of donor cells and
cytoplasts (enucleated demi- oocytes, n=76) were allowed
to attach to single, round, medium sized cell by gentle
rolling of demi- oocyte over it. Demi oocyte donor cell pairs
(couplets n= 23) were transferred to fusion medium for
equilibration. The couplets and the remaining demi-
oocytes were then transferred in to northern and southern
parts, of the fusion chamber, respectively (BTX microslide
0.5mm gap, ECM-2001; BTX-Harvard apparatus,
Massachusetts, USA) containing the fusion medium.
Initially, the couplet was aligned with an AC pulse (4 V)
using BTX Electro cell Manipulator so that the somatic cell
faced the negative electrode. Immediately after alignment,
the demi-cytoplast was introduced into the fusion chamber
close to the somatic cell. As soon as the somatic cell was
sandwiched between the demi-cytoplasts, a single DC
pulse (3.36 kV/cm for 4 ms) was applied.

Oocytes with expanded cumulus cells
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Effect of cryopreservation on integrity of buffalo
sperm membrane and DNAin relation to fertility

The breeding soundness examination is conducted to
identify and select bulls with an acceptable reproductive
efficiency. Sperm biometry, in combination with other
objective traits can be useful for developing a fertility index.
So, in order to know the effect of cryopreservation on
buffalo bull sperm morphometry, an improved
methodology was developed for measurement of various
biometric parameters of fresh and frozen-thawed sperm of
Murrah bulls. In this study, slides were prepared by
standard method and stained using four different
procedures: Diff-Quik (DIF), Rapid Papanicolaou (PAP),
Rapid Papanicolaou with prolong staining times (PAP+)
and Harris' Haematoxylin (HH). All slides were analyzed
using Matrix software of CASA system. Among the staining
methods examined, the DIF staining method, which is one
of the standard methods recommended by the
manufacturer of CASA (IVOS), gives poor result in
biometry of buffalo sperm head. Whereas, PAP and HH
staining method, gives better result than DIF but when the
timing of staining was changed, it gives best result
(methodology developed shown below).

Existing protocol (PAP)

Step Time
1 Running water 1 min
2 Hematoxylin Gill No.2 3 min
3 Running tap water 1 min
Scott's tap water substitute 20 s
4 Running tap water 1 min
5 95% reagent alcohol 20s
6 PAP stain OG 6-EA 1-3 min
7 100% reagent alcohol 10s
8 Two changes of xylene 1-3 min

Modified protocol (PAP)
Step Time

1 Running water 1 min

2 Hematoxylin Gill No.2 5 min

3 Running tap water 1 min
4. 95% reagent alcohol 40s

5. PAP stain OG 6-EA 6 min
6.  100% reagent alcohol 10s

7 Two changes of xylene 1-3 min

( :
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Based upon above standardization of staining procedures,
we performed the biometry of buffalo spermatozoa
through PAP method at different stages of
cryopreservation. Mean (+SE) values for various biometry
parameters in fresh: major axis 8.90+0.16jum, minor axis
5.25+£0.12um, elongation 60.6+0.80%, area
35.11+1.35um2, perimeter 23.61+0.54pum and acrosome
43.92+1.98%, whereas, 8.07+0.25 pm, 4.85+0.14um,
57.09+£0.82%, 30.86£1.09 pm2, 22.76+0.59um and
44.58+1.91% were obtained in frozen-thawed
spermatozoa respectively. These results indicate the
proposed methods are precise and reliable for biometric
analysis of buffalo bull spermatozoa and comparative data
of fresh and frozen-thawed semen provide a preliminary
basis for assessing sires with better fertilizing potential in
combination with other morphological and reproductive
traits.

S L LS

Influence of staining procedure on sperm head digitization

Semen production and dissemination

The semen freezing for the current set of bulls selected
under the network project on buffalo improvement remains
one of the major activities of the semen freezing
laboratory. The frozen semen is maintained and used for
insemination in the institute herd, under field progeny
testing program and network project centers. Semen
doses are also provided to the developmental agencies,
farmers/ inseminator and field functionaries. In the current
year a total of 73095 frozen semen doses (Institute bulls
68040; farmer's bull 5055) were produced, whereas, 1.29
lakhs semen doses from the superior bulls were sold with
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generation of revenue ~ 16.69 lakhs. Besides this 13500
doses were supplied to network project centers for
progeny testing.

Proteomic analysis of host defense
responses to mastitis in buffaloes

In lactation physiology, main emphasis of research
remained on mammary glands. One of the major
problems faced by dairy farmers is loss of teats due to
mastitis. Mastitis, the inflammation of the mammary
gland, is a complex disease with multiple etiologies,
varying degrees of clinical intensity, duration and
residual effects. It is characterized by physical and
chemical changes, usually associated with bacteriological
changes in milk and pathological alterations of glandular
tissue. The biggest challenge for host immune defense
against mastitis-causing pathogens is to quickly infuse
macrophages into milk so that inflammation can be
countered. Studies on the host response and relationship
between somatic cell count and susceptibility to mastitis
offer tools for genetic improvement of dairy animals.
Hence experiments have been designed to analyze the
host defense proteins in mammary gland exudates in
relation to udder health. All the lactating buffaloes were
screened for mastitis with CMT and the milk samples were
cultured for identification of pathogen processed for 2DE
and downstream analysis. A protocol, was developed and
standardized to remove high abundant protein casein. The
10 depleted samples of different stages of mastitis

were run for 2-DE based proteomic analysis.
Densitometry analysis showed 17 differentially
expressed proteins, shows >5% changes were
identified in milk samples from normal, subclinical and
subclinical- mixed and clinical cases of mastitis. All the
spots have been analyzed by LC MS-MS. A minimally
invasive udder biopsy method has been standardized for
collection of mammary tissue from lactating buffaloes in
standing position with mild sedation and under local
anaesthetics. After biopsy the animal recovered within a
week. Tissue samples were immediately preserved in
RNA later solution for genomic and proteomic analysis.

Identification of early pregnancy biomar-
kersin buffaloes by proteomic approach

For proteomic analysis of pregnancy-specific serum
proteins in buffalo, sera samples were obtained at
weekly intervals from early pregnant (Day 0 to Day 42
post-Al) buffaloes and on days 0, 7 and 14 from non-
pregnant cyclic buffaloes. These were subjected to
depletion of high abundant proteins followed by 2-
dimensional gel electrophoresis and densitometric
analysis, which revealed the presence of at least 65 2-D
gel spots exhibiting up-regulation, down-regulation or
appearance at a specific stage during early buffalo
pregnancy, except for the spots correlating with the high
abundant proteins' location. On comparison with EXPASy
and NCBI databases 48 of these spots matched with
known proteins, but with varying degrees of confidence in

Differentially expressed proteins in normal, subclinical and subclinical- mixed and clinical cases of mastitis
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terms of Mascot score and the species. Although high
abundant proteins were depleted before 2-D
electrophoresis, yet in some of the picked spots isoforms
of common abundant proteins viz. serum albumin, IgG,
serrotransferrin, complement and MHC molecules, were
found. Some of identified spots appear promising
pregnancy bio-markers, especially synaptojanin-1,
apolipoprotein A-1, apolipoprotein B, keratin 10 and Von
Willebrand factors, which are documented to have role in
embryogenesis and early pregnancy. Gene ontology
based functional analysis of the identified proteins
suggested that most of these were involved in regulatory,
catalytic, cell differentiation and transporter functions.
Involvement of identified proteins in 23 pathways,
including the embryogenesis specific Wnt signalling
pathway, confirms the essentiality of these proteins in
early pregnancy. The result on the protein-protein
interaction data from current experiment, described by
network of 9 proteins, strengthens our belief that the
significantly affected early pregnancy associated proteins
are closely related. Considering that proteomics in animal
research is still in its infancy, and has to go a long way
before practical applications could actually be realized.

Buffalo gravid uteri were processed for isolation,
identification & purification of pregnancy associated
glycoproteins (PAGs) using chromatographic,
electrophoretic, immunoblotting and mass
spectrometric techniques. The electrophoretic profile
and western blot analysis revealed presence of four
glycoproteins of 86, 67, 56 and 51 kDa molecular weights
in the lectin affinity purified sample of placental extract
(PE) of early pregnancy. Out of four glycoproteins, three
glycoproteins i.e. 67, 56 and 51kDa were found
immunoreactive. Five glycoproteins of 86, 75, 67, 56 and
38 kDa molecular weights were identified in PE from mid
and late pregnancy and all were found immunoreactive.
The glycoprotein profile analysis of uterine fluid from
pregnant buffalo revealed presence of four glycoproteins
of 98, 67, 58 and 56 kDa molecular weights in early
pregnancy, eight glycoproteins of 98, 86, 75, 67, 58, 56, 48
and 38 kDa molecular weights in mid and late pregnancy.
Out of eight glycoproteins, three glycoproteins i.e. 75, 67
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and 56kDa were found immunoreactive.

The prominent bands appearing on the SDS- PAGE
gel were excised and submitted for MS analysis.
Peptide mass fingerprints (PMF) results of the 75 kDa
protein consisted of about 170 mass signals from
which 16 could be assigned to corresponding/translated
DNA sequences of buffalo PAG-7 (Acc No. E3UMT3) with
a sequence coverage of 42%. Another PAG i.e. PAG-11
was also identified in the present study. The PMF result of
PAG-11 consisted of 170 mass signals from which 15
could be assigned to corresponding/translated DNA
sequences of buffalo PAG- 11 (Acc No. E3UMT7) leading
to sequence coverage of 34%.

WGA lectin affinity chromatography method has been
used successfully for PAGs purification the first time. This
is perhaps the first study in buffalo identifying PAG-7
and PAG-11 in the placental tissue.
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Electrophoretic profile and immunoreactive glycoproteins isolated
from pregnant uterine fluid (50-100 days of pregnancy) of buffalo
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'‘Polymorphism of candidate genes in
association with embryonic mortality in
buffalo (Bubalus bubalis)

One of the causes for poor reproductive performance
may be polymorphism of key genes controlling
embryonic growth and survival. Some of the genes
controlling this phenomenon are FGF2, STAT5A and
UTMP genes. Characterizations of three gene
segments have been carried out in order to deduce
the presence of SNP in the gene segments.
Accordingly PCR was standardized for the three
genes and specific products of 167, 429 and 279bp
for FGF2, STAT5A and UTMP genes, respectively,
were obtained. Future work will involve sequencing of
the PCR products of the three gene fragments for the
detection of polymorphism and documentation of the
data.

429 bp
167 bp

FaEkd SLATLA LITaP

PCR products for three genes (FGF2, STAT5A and UTMP;
M -100 bp marker)

Gene expression of growth regulators in
relation to mastitis

The Real time PCR conditions were optimized for IL-13, IL-
6, IL-10 and IL-12A genes. PCR amplifications were
performed on the Roche Light Cycler 480 platform
(Software version LCS 480 1.5.0.39). They were
performed in a total volume of 12 pL, containing 5 uL cDNA
(10 times diluted) sample, 5 pL Syber green Master mix
(Applied Biosystems & Roche), 0.2 uL each of forward and
reverse primer. PCR amplifications were always
performed in triplicate wells. The Standard/Calibration
curves were successfully prepared for IL-1p and IL-6 using
from cloned RT-PCR fragment in plasmid DNA. With this,
quantification results in absolute copy numbers per total
RNA concentration. The copy numbers were calculated for
the control (healthy), buffaloes suffering from sub-clinical
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and clinical mastitis. Based on this, it was found that in
buffaloes suffering from clinical mastitis, there was higher
expression of IL-1B and IL-6 genes. Through relative
quantification (and with normalization to a reference gene
GAPDH), higher expression was also found in the clinical
form of mastitis for IL-13 and IL-6 genes. Higher
expression was also found in the clinical mastitis samples
for IL-10 genes. For IL-12A gene, no significant difference
was observed in different samples. We were unable to
detect any expression of IL-12B in the milk-derived total
somatic cells.

RNA integrity
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To see the effect of Oxytocin treatment, 4 lactating
buffaloes were administered with Oxinam injection
@ 5.0 1U by IM route aseptically twice daily for 7 days. A
minimally invasive biopsy procedure was successfully
standardized on udder tissue with very little loss of udder
function. Sufficient amount of udder tissue for molecular
biology analysis could be collected by this minimally
invasive biopsy technique. All the buffaloes recovered
after suitable post-operative treatment.

Baseline standards for haematoligical &
biochemical parameters in buffaloes

Forty blood samples from adult females and 16 blood
samples from adult males were analyzed for complete
blood counts and respective values (Mean + SD) were
WBC 12.28+ 3.09 &17.77+ 8.66 x103 /ul; Neutrophils
442+ 1.84 & 5.45+ 2.12 x 103 /ul; Lymphocytes 7.47+
3.21&12.00+7.05x 103 /ul; Monocytes 0.30+0.21 & 0.22
+0.13x103 /pl; Eosinophils 0.09+ 0.18 & 0.09 +£0.07 x103
/ul; Basophiles 0.003+ 0.011 & 0.005+ 0.006x103 /pl;
and their differential counts 37.06 £15.61& 32.46 +7.04 %;
59.55+ 16.59 &65.21+ 8.02 %; 2.67 +1.94 & 1.46 *
1.15%; 0.69+ 1.28 & 0.5+ 0.17 %; 0.025+ 0.099 & 0.013+
0.033%; RBC 7.57+1.27 &8.83+ 0.76 x106 / pl; Hb 11.60
+1.64 & 11.11 +0.92 g/dl; PCV 39.10 +7.07 & 37.72%
3.04%; MCV 51.90 £5.81 &42.88 +£1.78 fl; MCHC 31.17
+4.61 & 29.48 +1.02 g/dl; MCH 15.60+ 2.77 & 12.60
+0.46pg; RDWC 21.73+ 3.20 & 21.36+ 1.10%; PLT
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259.35+ 158.72 & 300.44 +51.86x103 /ul; PCT 0.27
+0.17 & 0.27 +£0.05%; MPV 10.31 £1.05 & 8.94 +0.67fl
and PDWC 37.15+ 3.85 & 37.26 +3.61 %. Plasma
samples were analyzed for Cholesterol and Triglyceride
and their respective values for females (50) & males (16)
were 81.14+ 30.36 &74.69 + 14.75mg/dl and 33.30+
25.82& 33.81+ 22.00 mg/dl. The HDL Cholesterol in 17
plasma samples of adult female buffaloes was 20.53+
8.59mg/dl. Total protein, albumen and globulin in 48
plasma samples from female buffaloes and 16 plasma
samples from adult male buffaloes were found to be 8.44+
0.60& 7.43 + 0.54g/dl; 3.69+ 0.35 & 3.21 + 0.21g/dl and
4,77+ 0.57 & 4.23 £ 0.17¢/dl respectively. Uric acid in 35
plasma samples of females and 16 plasma samples of
males were found to bel.17+ 0.36 & 0.50+ 0.16mg/dl.
Plasma levels of Acid Phosphatase, Alkaline
Phosphatase, Lactate Dehydrogenase, Creatinine
Kinase, Amylase, SGOT, SGPT, Creatinine, Calcium and
Inorganic Phosphorous were 139.39 +117.81 & 2.43+
3.54UI/L; 244.59 £159.53& 192.94 + 14.61UIL; 2105.00
+284.79 & 2093.00 £275.49U/L; 72.18+ 47.79 & 53.19
+15.54U/L; 5.06 £7.93 & 2.69+ 1.08U/L; 179.53+ 20.96
&150.38+ 24.90U/L; 79.06+ 21.57 & 81.55 +7.50U/L;
121+ 0.17 & 1.36 + 0.17mg/dl; 8.44 +1.98 & 12.36+
0.75mg/dl; 9.35+ 2.37 & 13.51+ 1.37mg/dl respectively.
Zinc, Copper and Manganese in 16 plasma samples from
male buffalo adults were 42.21+ 25.37ug/dl, 75.44+
26.681g/dland 1.92 £ 0.18 mEq/L
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Feed resource utilization

and improvement

Improvement in nutritional quality and utilization of locally
available feed resources, supplementation of diets with
deficient nutrients, development of complete feed
diets/total mixed rations for different categories of
buffaloes, utilization of various agro-industrial by-products
in the rations shall continue to be the areas of research in
this programme. Dietary manipulations of the rumen
fermentation and manipulations/modifications of rumen
micro-organisms regarded as the most potential approach
for enhancing the degradation of low quality feeds/fodders
in the rumen shall be the other focused area in this
programme. Further mitigation of methane
production/emission both by the dietary and rumen
microbial modification will get added attention of
scientists/researchers.

Relationship of feed utilization, growth
rate and milk production

Genetic improvement program in buffaloes has been
going on in the country during the past about 50 years
under the AICRP and Network modes. As a result large
amount of data/information has been generated on
various production and reproduction aspects.
Improvement in performance, however, has not been
related to the nutrient inputs provided to the animals.
Neither nutrient utilization (digestibility/metabolic) studies
have been conducted in animals (males as well as
females) under specific sets of animals. As nutritional
inputs constitute over seventy percent of the
animal/buffalo production enterprise, studies on
establishment of relationships between genetic
improvement and nutrition of animals are of paramount
importance as improved (superior) animals would require
quality/specified nutrients to become more
useful/economical asset to their keepers (farmers). The
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studies being undertaken under the project are, therefore,
planned to assess and establish relationships of nutrition
(feed inputs) with performance (improvement) in buffaloes
at the Institute especially under the network mode (as per
the availability of data for various sets/ over the years and
availability of animals of existing sets for conducting
digestibility / metabolic studies, wherever necessary).
During the period under report, data pertaining to health,
reproduction and production performance of Murrah and
Nili-Ravi herds of CIRB was mined and tabulated year
wise for the period from 1992-93 to 2006-2007. Averages
of results of this data were analyzed for the three five year
periods (1992-97,1997-2002, 2002-07). Further analysis
of data on various parametersis being undertaken.

Effect of incorporation of limiting amino
acids (LAA) on growth production

Twenty female heifers were divided into four groups
and offered identical rations. In treatment I, Il and IlI
and commercially available limiting amino acids @
0.15 % of the DM intake were supplied over and above
the ration offered as follows: Control ration as per
requirement, T1 only lysine was supplemented, T-2
Combination of lysine and methionine and T-3 only
methionine was supplemented. The DM intake (kg per
100 kg body weight) was 2.33; 2.40 and 2.61 and 2.40
in control and treatment groups I, Il and Il
respectively. The digestibilities of different nutrients
varied within narrow limits and the values for OM, DM,
CP, EE, CFand NFE digestibilities were 63.58, 62.60,
62.31, 66.22, 56.83, 64.72; 65.52, 65.38, 65.36, 68.74,
59.29, 67.77; 67.64, 68.07, 65.82, 69.88, 57.49, 69.48
and 65.12,63.77,64.22, 64.86, 52.52, 66.63 for control
and treatment groups |, Il and 11, respectively. Over the
experimental period of five and a half months the
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heifers gained 79, 87, 92 and 84 kg weight and the
corresponding values in the groups for daily weight gain
(g/h/day) were 486.07, 533.23, 564.61 and 515.20. The
feed conversion efficiency (DM intake/ kg gain) was
12.10, 9.72, 10.38 and 10.05 showed that the amino
acids supplemented heifers consumed less feed per kg
gain in weight than the un-supplimented heifers in
control group.

Impact of exogenous enzymes
supplementation on the digestibility and
growth of buffalo

Twenty four buffalo calves were divided in two groups
having twelve calves in each group. One group was kept
as control (average body weight 202.33Kg) and other as
treatment The average body weight was 200.00Kg. Both
groups were kept on same plane of nutrition while in
treatment group mixed enzyme of cellulase and xylanase
@ 6000 IU and 15000 IU/ Kg DM was supplemented. It
was observed that digestibility of DM (68.10£0.46 vs
65.54+0.92%), CF (58.80+0.45 vs 56.89+0.70%) and
ADF (55.09+0.67 vs 54.31+1.01%) was higher in the
enzyme supplemented group as compared to control
group. The total DMI/d was similar in both groups but total
DMI/100 Kg body weight was less in enzyme
supplemented group. Supplementation of cellulase
(@6000 IU/Kg DM of substrate) and xylanase (@2150001U
| Kg DM of substrate individually increased 1VDMD
(cellulase group 55.87+0.90%, xylanase group
54.83%0.55 vs. control 52.27+0.31) using 70 : 30 wheat
straw : concentrate as substrate. Similarly, when substrate
of paddy straw : concentrate was used IVDMD was also
significantly higher in enzyme supplemented groups
(cellulase group 55.33+0.64%, xylanase group
54.37+0.61 vs. control 51.13+0.93). Mixture of both
enzymes (cellulase and xylanase (@ 6000 and
(@150001U / Kg DM of substrate) supplemented at a time
IVDMD was again significantly higher and further
improved as compared to individual supplementation of
cellulase and xylanase both in wheat and paddy straw
based diets. The total gas production was higher in the
groups supplemented with mixed enzymes.
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Supplementation of any enzyme did not have any effects
on the population of protozoa. Fortnightly body weights
revealed that supplementation of mixed enzyme
increased body weight significantly (486.42+25.28 in
treatment group vs 411.23+17.85 g/d in control group).

Evaluation of MFSH-4 multicut sorghum
fodder with other popular varieties

The chemical composition of various varieties of sorghum
was as follows. CP content on DM basis in varieties V-1, V-
I, V-1, MFSH-4 and V-IV was 11.22, 10.65, 10.25, 10.85
and 11.58 %. There was significant (P<0.01) difference in
CP content of various varieties of sorghum. EE content
also varied significantly (P<0.01) and it was maximumin V-
Il and its values were 2.60, 3.03, 2, 79, 2.32 and 2.83% in
varieties V-1, V-II, V-1, MFSH-4 and V-IV respectively. CF
content was similar in all varieties except MFSH-4, where
its value was significantly (P<0.05) higher than the
remaining four varieties. NFE values varied significantly
(P<0.01) among the different varieties and its values were
53.53, 52.37, 54.53, 53.19 and 52.20 % in V-1, V-II, V-IIl,
MFSH-4 and V-1V respectively. Ca and P content differed
significantly (P<0.05) among the five varieties. Ca content
values were 0.538, 0.583, 0.574,0 .584 and 0.631 % in V-I,
VA, V-, MFSH-4 and V-IV respectively. Similarly P
values were 0.375, 0.341, 0.349, 0.333 and 0.372% % in
V-, V- V=N, MFSH-4 and V-1V respectively. There was
variation in fodder production in different varieties and
these variations in yield affected the cost in terms of
rupees per quintal of fodder produced. Fodder production
cost was Rs/qtls.56.13, 54.46, 57.46, 45.61 and 61.74 in
V-1, V-1 V-1 MFSH-4 and V-1V respectively.

Studies on the rumen ecosystem and its
manipulation in buffaloes

Anaerobic microorganisms (protozoa, bacteria, fungi)
inhabiting the rumen possess specific characteristics
enabling them to survive and proliferate under various
feeding situations. Their cell mass and the end products
from their fermentation are digested and absorbed to
nourish the host ruminant. The rumen is still considered as
a 'black box' and more so in buffaloes. Therefore, the
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project aims to gain and further improve the understanding
of factors which control digestion and metabolism in
ruminant animals especially buffaloes on common farm
rations, with reference to the activities and contribution of
the three groups of microbes. During the year, further
biochemical and microbial aspects were studied in the
rumen of buffalo steer given diets as during the previous
year/report. Rumen digesta volume (solute and
particulate) was measured. Total gas production on the
three diets was measured using different groups of
microbes i.e. mixed, bacteria, protozoa incubated with the
respective substrates in vitro. Studies on the voluntary
feed intake and nutrient utilization on the three diets were
undertaken in the same steer. Preliminary observations
on various parameters while the animal was defaunated
were taken and it is contemplated to proceed with further
work/experiments planned in the project.

Rumen microbial diversity and impact of
additives on methanogenesis and
utilization of poor quality fibrous feeds

For study of diversity of fibre degrading bacteria by culture
independent approach, genomic DNA was isolated from
rumen content of buffaloes fed high fibre diet. 16S rDNA of
bacteria was PCR amplified from genomic DNA of rumen
content of buffaloes using bacterial universal primer. PCR
product was gel extracted and used for preparation of
bacterial 16S rDNA clone library. Positive clones were
propagated and subjected to plasmid isolation. About 60
plasmids pGEMT vector containing bacterial 16S rDNA
insert were sequenced and data were subjected to BLAST
and phylogenic analysis to assess diversity of fibre
degrading bacteria in rumen of buffaloes. The study
indicated predominance of Prevotella genus in rumen of
buffalo. For study of diversity of rumen methanogens by
culture independent approach, archeal 16S ribosomal
DNAwas PCR amplified from buffalo rumen content using
archeal universal primers (Ar 1F and Ar 1517R) and cloned
in E. coli. About 55 clones were processed and verified for
isolation of plasmid DNA. The sequence data indicated
predominance of Methanomicrobium mobile as
predominant methanogenic archea in rumen of buffaloes.
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Studies on quantification of fibre degrading bacteria by
real time PCR revealed significantly higher number of
Ruminococcus albus (1.0398E6 vs. 854033),
Ruminococcus flavefaciens (9.3662E7 vs. 0) and
Fibrobacter succinogenes (6.7965E6 vs. 5.5455E6) in
buffaloes fed high fibre diet (75% straw + 20% concentrate
+ 5% green) than high concentrate diet (60% concentrate
+ 40% green). Ruminococcus flavefaciens were not
detectable in the group fed high concentrate diet. In vitro
evaluation of mineral salts viz. sulphur, magnesium,
phosphorus, cobalt etc in various combinations for their
ability to improve fibre degrading activity with buffalo
rumen fluid revealed an improvement in rumen
fermentation parameters. Studies with some other
minerals are in progress and data are being analysed.

Effect of stimulants on fibre degradation,
methane emission and fungal population

Increasing the efficiency with which the rumen microbiota
degrades fibre has been the subject of extensive research.
Administration of superior strains of rumen fungi and/ or
bacteria for increasing number and/ or fibrolytic activity in
rumen has been tried by several workers. But oral
administration of microbial culture is a laborious process
and has limited practical utility. Again post administration
sustainability of superior strains in rumen environment is
less due to natural washout of external microbes from
rumen. Thus, the present study has been undertaken to
search some stimulant(s) of rumen microbes for improving
fibre utilization and reducing methane emission. In vitro
screening of various locally available tree leaves and their
extracts as stimulants of fibre digestibility and gas
production parameters are in progress.

Feeding of protected fat to high yielding
buffaloes under field conditions

Asurvey of high yielding animals in a few villages of Hisar
such as Asrawa, Juglan, jewra etc. was conducted for
prevailing feeding practices. An experiment on high
yielding buffaloes was conducted on post- partum
supplementation of protected fat under field conditions.
Another whole lactation (10 months trial) was conducted in
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high yielding buffaloes on supplementation of protected fat
powder one month prior to expected date of calving under
field conditions. The cost bengfit of supplementation was
assessed.

Bypass protein supplementation on high
yielding buffaloes

An experiment on twenty five animals was carried out
under the field conditions in three groups. One group was
control where the traditional feeding in the farmers field
was not disturbed, Second group (Treatment Gp I) where
bypass protein material was supplemented @1% of milk
yield over and above the traditional feeding. The third
group (Treatment Gp Il) was replacement group where
equivalent amount of traditional cotton seed cake was
replaced by 500 gm of bypass protein material keeping the
group iso-nitrogenous and iso-energy with the control
group. The experiment was conducted for three months
and the data was recorded on the milk yield and quality on
weekly basis. The datais being analysed.

Environmental pollutants and toxicants

Proximate analysis of fodder grown under sewage
irrigation and canal irrigation was done. Analysis of
micronutrients and heavy metals in fodder grown on canal
as well as sewage water was also completed. Buffaloes in
two different sheds were fed green fodder grown in fields
under irrigation with canal and sewage water respectively
and its effect on milk compositions was analysed.
Relationship was established between the levels of heavy
metals and micronutrients in water-soil-fodder-animal.
Effect of sewage water irrigation on soil fertility and on
safety and quality aspect of fodder was assessed. For
developing the database on aflatoxin contamination in
animal feeds and fodder commonly fed to animals, 132
samples were analysed.

Raising buffalo calves for meat production

Survey was conducted in the peri-urban dairies on male
buffalo calf management practices and its disposal for
meat production. Structured interview schedule on
observation sheet was developed to collect relevant
information for selected variables. The data was collected
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from 60 dairy owners distributed equally from small,
medium and large dairy owners. Results of the study
indicated that male calves are highly neglected. The herd
structure of these dairies reveals that more than 90
percent of the dairy owners keep exclusively buffalo herd
and rest keep a few cattle along with buffalo herd. The calf
health care practices for male buffalo calves in the
commercial dairy farms were very poor. Mortality rate in
male buffalo calves was observed to be 81.09 percent
within two months of their birth. The male calves are not
given even the minimum care like naval cord disinfection,
timely colostrums feeding, deworming, appropriate space,
proper milk feeding and timely treatment. The male calves
are not fed properly and they are being kept only on
leftovers and a little bit of straw; no green or concentrate is
fed to them separately. In fact it was observed that the
dairy owners have poor attitude towards male calves and
perceive male buffalo calf rearing as uneconomical. One
of the major concerns is the low price of buffalo broilers. As
there are no slaughter houses for buffalo broilers in and
around Hisar district the calves are often transported to
distant places which incurs not only cost but also time and
efforts. The large slaughter establishments far from this
place are either not agreeing to pay on live weight basis. If
at all they agree they are not ready to pay enough so as to
make male buffalo calf rearing economical.

A field experiment on economical feeding practices was
conducted on male buffalo calves for meat purposes in
commercial dairies in and around Hisar district. Four dairy
units were established in the field with eight calves each in
two dairies and five calves each in two dairies with total
number of 26 calves. Two dairies (thirteen calves) were
kept as control group and were allowed to rear male
buffalo calves as the dairy owners usually do. Other two
dairies (treatment group) were asked to provide
economical feeding and management package as
suggested intervention. Data on feed consumption, its
composition and growth rate was collected. The weight of
buffalo calves was measured at birth and every month
according to Shaeffer's formula. The experiment was
conducted for ten months when the calves were sold by
the dairy owners. Higher daily weight gain was observed in
treatment group as compared to that of control group.
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Optimization of

management practices

Proper management practices through housing,
nutritional and feeding interventions are being followed
atthe farm to reduce the heat stress in growing animals
for proper growth and early maturity, and in lactating
animals for enhancing milk production during summer
months.

Effect of thermal stress ameliorative
measures onthe performance in buffaloes

Forty two Nili-Ravi lactating buffaloes at Central Institute
for Research on Buffaloes, Regional Station-Bir
Dosanjh, Nabha, Patiala, Punjab were put into
experiment during hot-dry (HD; April to Mid June) and
hot-humid (HH; Mid June to August) seasons to find out
the effect of heat stress ameliorative measures on
physiological parameters, body weight, milk production,
milk constituents and other blood biochemical
responses. All animals were uniformly divided into two
groups of twenty one in each group considering their
lactation number, stage of lactation, body weight, dam's
milk yield and milk yield in current lactation. Body weight,
milk production and milk constituents were recorded on
all animals in each group whereas physiological
parameters and blood biochemical parameters were
recorded on ten buffaloes in each group. The buffaloesin
control (To) group were kept in separate shed without
any nutrient supplementation and modification in
microclimate and management. The treatment (T1)
group was supplemented with niacin, yeast, edible oil
and provided curtains, mist fans in the shed, altered
feeding time, frequency and type of ration. The average
rectal temperature of buffaloes at 10 am and 3 pm in
control group (99.7 and 101.1°F) was significantly
(P<0.0001) higher than treatment group (98.8 and
99.8°F). Similar observation was noted in pulse rate and
respiration rate in both groups. The initial body weight

60 ANNUAL REPORT 2011-12

was almost similar in both experimental groups. The final
body weight was higher in treatment group animals but
there was no statistically significant difference between
two groups. The average total dry matter intake (TDMI)
was significantly (P<0.0001) higher in treatment group
(14.13 kg) than control group (13.04 kg) buffaloes. The
average total milk production was significantly (P<.0001)
higher in treatment group (240.50 kg) than control group
(200.78 kg). The average fat per cent in milk of control
group buffaloes was recorded to be 7.71% which was
significantly higher than treatment group (7.23%). On the
other side, the average SNF per cent in both the groups
was almost similar (9.94 vs. 9.93 %). The average total
fat and SNF production in treatment group (17.16 kg and
23.84 kg) was higher in comparison to control group
(15.40 kg and 19.99 kg). The average milk lactose and
density were higher in treatment than control group
buffaloes. The difference was also statistically
significant. Under hot dry and hot humid season, the
cholesterol and HDL cholesterol were significantly
higher in treatment group than control group. The
average WBC count, lymphocyte count, lymphocyte per
cent was higher in control group than treatment group
throughout the experiment. On the other hand, the
average neutrophil per cent was more in treatment group
buffaloes. The values also differed significantly between
the groups. As per economics are concerned, the
average additional input per animal per day comes
around maximum Rs. 22/- and additional output/ income
per animal per day is minimum Rs. 35/-. Therefore, the
net profit per animals per day is around Rs. 13/-. It can be
concluded that such housing, nutritional and feeding
interventions have beneficial effects to combat heat
stress, to maintain normal physiology and to enhance
milk production in lactating buffaloes
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Feeding management practices for
reducing buffalo calf mortality

Colostrum management holds key to calf survivability.
Feeding colostrum quantity at rate of 10% of body weight
within the first 12 hours to buffalo calf is a rule of thumb.
Drying colostrum has been an attempt to prepare
colostrum based supplement powder which can take care
of the problems associated with difficult calving as non-
availability of colostrum due to less production by dam,
non-allowance of suckling by the dam, inability of calf to
suckle dams etc. Drying can enhance the shelf-life of
colostrums with acceptable keeping quality and ease the
difficult calf feeding management. Colostrum has been
dried with acceptable quality consisting of a more than 25
% solid nutrients and intact immune proteins, necessary
for neonate calves, by spray-drying. Dry powder, fortified
with essential additives was fed to more than 10 new-born
buffalo calves. Calves fed with developed product gained
comparable growth i.e. body weight and health, compared
with other calves under farm management. It can be used
as feeding package for reducing calf mortality.

Disease investigations in bull

Health evaluation is done using molecular, microbiological
and serological tests for different pathogens and their
diagnostic methods as per norms below::

SrNo.  Nameofthedisease Name of the test

1 Brucella BPAT,ELISA

2 Tuberculosis Tuberculin test

3 Paratuberculosis Johnin test

4 Campylobacteriosis Agentidentification
5 Trichomona Agentidentification
6 Leptospirosis ELISA

7 Infectious bovine rhinotracheitis  ELISA

During the period under report, buffalo breeding bulls of
Xllith set (Murrah), Vth set (Nili Ravi) and samples
received from CIRB Herd (Murrah), IGFRI Jhansi
(Bhadawari) & Network Centre at ICAR —RCER, Patna
(Murrah) were screened for various diseases transmitted
through semen. Out of 117 animals screened for
Tuberculosis and Johnin disease none was found
reactive. Three animals (1.43%) were tested +ve for
Brucella with RBPT antigen and were also confirmed by
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Elisa. Out of 55 animals tested for detection and estimation
of BHV-I (causative agent of IBR) antibodies, 20.7%
animals were detected +ve using commercially available
ELISA kit. All the 45 animals tested serologically for
Leptospira hardzo using dot ELISA kit were found to be
Leptospirosis. 33 bullsi.e.21 from XllIth set (Murrah) and
12 bulls from Vth set (Nili Ravi) were found negative for
Campylobacteriosis fetus vneralis and Trichomonas.
These bulls were also found normal karyotype as revealed
by cytogenic studies.

Effect of fenugreek seed (Trigonella foenum-
graecum) supplementationin buffaloes

Twenty freshly calved buffaloes were selected and divided
into two groups i.e. control and treatment. Treatment group
was supplemented with fenugreek seed powder at the rate
of 600 mg/per kg body weight in their conventional form
ration to each buffalo according to their body weight.
Supplementation started soon after calving and continued
up to first artificial insemination in cyclic buffaloes and up to
60 days in acyclic buffalo. Five ml blood was collected for
hematology analysis and five ml for separation of plasma.
Biochemical analysis was done by Screen Master 3000
(auto analyzer) and hematological analysis by Vet scan5
HM. Observation on reproductive efficiency was done with
the help of ultra sonography of reproductive tract at regular
interval to see the cyclicity of animal and uterine involution.
Health status of experimental buffaloes was monitored daily.
Analysis of milk sample at weekly interval was done for
estimation of fat, protein, SNF & lactose. Analysis of milk was
done for estimation of fat, protein, lactose & SNF. There was
no significant change for these parameters in treatment
group in comparison to control group. Biochemical analysis
for cholesterol, triglyceride, HDL, creatinine, SGPT, SGOT,
ALP, LDH were also done for both group and it was found
triglyceride level was lower and HDL was higher in treatment
group. In reproductive parameters it was recorded that
calving to conception period was shorter for treatment
group. Hematological profile (WBC, Lymphocytes,
Monocytes, Eosinophils, Basophils, RBC, Haemoglobin)
for control and treatment group was in normal range. On
basis of initial finding we have filed one provisional patent
application with:
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Application No. : 1574/DEL/2011CBR No.: 4988, Date and
Time: 03/06/2011 10:43:33.

Methicillin-resistant Staphylococcus
aureus isolates from buffalo milk

Screening of lactating buffaloes of the institute animal herd
for Clinical/Sub-clinical mastitis was initiated. One
hundred and eight (108) lactating buffaloes of the Institute
animal herd were screened for all the four respective
quarters to establish the prevalence of mastitis. On the
basis of California Mastitis Test (CMT) using Kenoteste
Brand of CMT reagent, 21 quarters from 14 buffaloes were
found positive for mastitis (Clinical and subclinical mstitis)
with empirical scores ranging from +1 to +4. Milk samples
were collected from infected quarters in sterilized tubes
and immediately brought to the laboratory on ice for further
processing. The samples were immediately plated on
Mannitol Salt Agar (Hi-Media Laboratories) as the
selective medium and incubated at 37°C for 48 hrs. Ten
presumptive colonies of Staphylococcus aureus growing
on these plates were isolated and subcultured on
NutrientAgar. Ten presumptive isolates of Staphylococcus
aureus were preserved in glycerol at -20°C for further
studies.The identity of coagulase positive Staphylococcus
aureus will be ascertained by coagulase test. The isolates
will also be tested for oxacillin resistance by plating on
Oxacillin Resistance Screening Agar. This will be followed
by PCR confirmation for the presence of mecA gene
(methicillin-resistance gene), in the isolates.

Impact of buffalo migration on socio-
economic conditions of farmers in Haryana

Project initiated from August 2011. An attempt was made
to document the migration/export of buffaloes from
Haryana by collecting data from different sources.
Statistical abstract of Animal Hushandry Haryana (1987-
88) in its report published data since 1966-67 i.e. the
inception of the state indicated year wise export of different
categories of buffaloes from the state. It was found that in
the year 1966-67 only 40170 buffaloes were exported from
the state including 13,201 lactating buffaloes. While in the
year 1987-88 the number went up to 202767 out of which
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82491 were in milk. It is, however, a conservative guess of
the Haryana Govt. that more than one lakh buffaloes are
exported every year from the state. Data also collected
from different sources like railways and private traders. For
studying the impact of buffalo migration 16 socio-
economic parameters have been identified with the help of
extensive review of literature.

Dissemination of Nili-Ravi bulls

Survey conducted in the breeding tract area of Nili Ravi
buffaloes in Amritsar, Tarntarn, Ferozepur and Gurdaspur
districts of Punjab indicates most of the animals are
admixture of Murrah and Nili Ravi and pure Nili Ravi
animals very less in number. Data also revealed that there
was demand of Nili-Ravi bulls among the farmers for
breeding Nili-Ravi buffaloes. Young males / bulls were sold
to farmers through public auction.

Farmers meet

One day Farmers' Training and Demonstration on 6th July,
2011 and Ten days Farmers' Training and Demonstration
from 7th to 16th February, 2012 were organized at CIRB,
Subcampus-Bir Dosanjh, Nabha for the dairy
farmers/stake holders to disseminate scientific knowledge
for the improvement of their livestock or to start dairy farms
through improved/scientific husbandry practices.

Buffalopedia

It is aimed at providing an internet accessible interactive
multimedia instructional resource that will allow different
stake holders in buffalo farming to use resources across
the country in an integrated, interactive learning manner
on the Internet. It will present facts, figures,
demonstrations, examples, graphics, and more regarding
the concepts, practices, and vocabulary of buffalo
husbandry in a multimedia format using audio clips,
graphics, text and animation. It will provide ready access to
instructional sites on the web and will also help navigate
the tangle of the World Wide Web with ease. Farmers may
use Buffalopedia to learn best buffalo farming practices
independently, at their own pace.

Central Institute for Research on Buffaloes



Development of technologies
and their transfer to end users

(since inception)

Production and maintenance of superior
germplasm

Murrah and Nili-Ravi bulls of high genetic potential are
bred at the Institute and its Sub Campus, Nabha. Young
bull calves are selected on the basis of dam's milk yield
and reared under intensive management system. The
production potential of bulls is evaluated through
progeny testing. The Institute has so far sold more than
493 Murrah bulls and 230 Nili-Ravi bulls of high genetic
merit to village Panchayats and developmental
agencies. These are expected to contribute towards
overall improvement. A simple, reliable and economical
method for freezing of buffalo semen has been
developed. The improved procedure has been shown to
be effective even to freeze the static ejaculates
successfully a phenomenon specific to buffaloes which
greatly reduces the efficiency of utilization of buffalo
semen for artificial insemination.

Embryo transfer technology

Efforts have been made in developing and improving the
embryo transfer technology for buffaloes which has
resulted in the production of 16 calves at this Institute.
Technology for large scale production of in-vitro matured
and in-vitro fertilized embryos using slaughter house
ovaries has been developed. Future projections include
production of calves from IVM/IVF embryos and embryo
micromanipulation. The embryo cryoprservation
technique has also been standarlized.

For rapid multiplication of superior female germplasm in
buffaloes, the technique of in-vitro fertilization has the
potential. This technique has been standarlized for in-vitro
maturation of oocytes obtained from abattoir ovaries
followed by their in-vtiro fertilization and culture of the
resulting embryos to transferable stage. The technigque will
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be of immense use for faster multiplication of elite
ermplasm and progeny testing of bulls after collecting
oocytes from live animals.

Sexing of IVF produced embryos

Sexing of in-vitro produced embryos was successfully
done with PCR technique using boving primers.
Micromanipulation of the embryos was done for obtaining
biopsy for sexing.

Ultrasonography for monitoring ovarian
activity

The non-invasive technique of ultrasonographic
scanning was used for diagnosis of ovarian activity. This
technique is very useful for follicular dynamics studies.

With the use of this technique, time of ovulation can be
predicted very precisely to allow fixed time insemination.

Early pregnancy diagnosis and fetal sex
determination

Sonographic technique was used for confirmatory diagnosis
of pregnancy in buffaloes as early as 25 days post
insemination. Furthemore, fetal sex determination was
made at day 55 postinsemination based on the location of
the genital tubercle.

Estimation of gestational age

By ultrasonography fetal age can also be assessed
accurately that is useful in better management of pregnant
buffalo at the time of calving. The length of gestation in
buffalo can be estimated by following standard chart that is
plotted for crown-rump length of buffalo fetus on different
days post-insemination. When this plot was used for
determining the age of fetus in pregnant buffaloes of
unknown mating, the exact date of mating (xdays) could
be predicted using this chart.
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Ovsynch plus protocol for estrus induction

Anestrus, either in pubertal heifers on in postpartum
buffaloes, is the primary cause for low reproductive
output of buffaloes. Anestrus is the state of ovarian
acyclicity, reflected by complete absence of sexual
activity, with no manifestation of estrus signs. The
condition is associated with the presence of static
ovaries, and though follicular development may occur,
none of the ovarian fofficles becomes mature enough to
ovulate. In anestrus animals, doninant follicles (DF)
underwent atesia instead of ovulations, possibly due to
inadequacy of preovulatory LH surge. Analysis of
ovarian response of anestrus buffaloes to 'Ovsynch’
protocol revealed that only the buffaloes with a large DF
(>9mm) at the time of first GnRH injection respond well to
this treatment. However, such an accurate assessment
of follicular size is difficult under field conditions with
routine per-rectal palpation. Hence, to ensure
consistently similar ovarian follicular picture of all
anestrus buffaloes at the time of first GnRH injection, we
developed a new protocol and named it '‘Ovsynch Plus.'
In this protocol, an injection of PMSG is administered 72
h prior to first GnRH injection of Ovsynch treatment, in
order to support ovarian follicular development so that at
least one large follicle is available 72 h later for
responding to the first GnRH injection with ovulation/
luteinization. Resulting luteal structure in the ovary is
subjected to luteolysis by PGF given 7 days later. Further
administration of GnRH ensures synchonous ovulations of
preovulatory fodlicies to allow fixed time insemination of
treated animals.

Induction of lactation

Farmers rear the dairy animals for milk production and
livelihood but they are commonly facing the problems of
conception failure, long calving interval, anoestrous, cystic
ovaries, specific abortions and repeat breeding. They can
benefit from the technique by inducing such
animals into lactation and reduce herd culling losses and
replacement costs by this therapy. The buffalo is weighed
and appropriate dose of hormones, Estradiol- 17b and
progesterone (Sigma Chemicals Company, USA) each @
0.1 mg/kg body weight/day is calculated for seven days
therapy. The hormones are dissolved in 7 ml absolute
ethanol each and stored in separate tubes. On the day of
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treatment, 1 ml of each hormone solution is mixed together
and 1 ml of this mixture is administered subcutaneously in
the morning and evening at an interval of 12 hours . Site of
injection is kept alternating from left to right side in the
prescapular region. The injection schedule is repeated for
seven consecutive days. Thereafter, on day 17,19 and 21
of treatment, 10 ml Largectil injection and on day 16, 18
and 20, injection of 20 mg of Dexamethasone are also
given intramuscularly. From 15th day onwards upto 21 st
day of the start of treatment, udder massage is given for
fifteen minutes each in the morning and evening daily to
simulate milk let-down. This practice is followed till the
udder is turgid with milk, which is usually around 21 st day
of treatment, when milking is started. The milk becomes
normal in physical and chemical properties within 10 -15
days of start of milking and the amount of milk yield
increases with time. Almost 60-75 percent of the buffalo's
milk yield potential can be achieved following induced
lactation.

Colostrum feeding for higher growth and
better calf survivability

Higher levels of absorbed immunoglobulins within 16 h of
birth reduce the mortality in calves and result in faster
growth rate by 20-22 percent. High titre of circulating
immunoglobulins in calves at an early age of 24 h showed
the association with weight gain upto the age of 2 years.
Status of immunoglobulin levels at such an early age could
also predict the health status of calves. A critical level of
these blood proteins required for the survival of calves has
beenassessed.

Supplementation of antioxidants for
enhancing survivability and growth of
neonatal buffalo calves

Buffalo in advanced pregnancy (270 to 280 days'
gestation), kept on normal ration as other pregnant
animals are suitable for application of this technology.
Buffaloes are administered with two doses of antioxidant
micronutrients, each consisting of vit A (Palmitate), vit D3
and vit E (dI- alpha Tocopherol acetate, within 30 days
before calving, at 15 days interval. These buffaloes
secreted 25-80% more Ig protein in colostrums than
control buffaloes. Calves born to treated buffaloes are also
supplemented with mineral mixture @ 5 g/calf/day in
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addition to the colostrum feeding @ 10% of birth weight.
Concentrate mixture was started 10 to 15 days after birth.
Green was offered after 3 weeks, for 2-3 months in order to
achieve high growth rate and survival. Calves born to
administered buffaloes and supplemented with mineral
mixture gained 10 percent higher body weight and 30%
higherimmunity status. Calves bearing higher body weight
and better immunity are economically more rewarding for
meat and milkindustry.

Conservation of greenforages as hay or silage

The commonly grown fodders in India are legumes like
berseem, lucerne or cowpea and non-legumes i.e. maize,
bajra (pearl-millet), sorghum, oats, barley, guinea grass,
rye grass, napier grass etc. Legumes are recommended
for hay making, whereas, nonlegumes are preferred for
silage making.

Hay-making

The available legume crops have sufficient protein content
and they can be conserved by drying carefully into good
quality hay which can replace the costly concentrate mixture
in the growing and lactating buffaloes. The main legume
crop is the berseem, which is surplus with the farmers in the
month of Februaryand March particularlyin Northern India.
Silage making

Silage is generally prepared by wilting non-legume forage
crops in the field and then chaffing the material at 35
percent DM. The fodder is pressed thoroughly and
covered properly to create anaerobic environment. The

silage is ready after 40 days and has the same nutritive
value as the green crop.

Uromol preparation

Uromol is a compound prepared by heating urea and
molasses in the ratio of 1 : 3 and then mixing it with equal
amount of wheat bran/deoiled rice bran. Four kg urea
along with 12 kg molasses is slowly heated in a container
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for 30 minutes. Then equal amount (16 kg) of wheat bran
or deoiled rice bran is mixed in it and the mixture is cooled
to room temperature. This material contains 36 percent
DCP and 72 percent TDN and can replace conventional
compound feeds in the ration of buffaloes yielding 8-10
litres milk/day.

Urea molasses mineral blocks (UMMB)

Urea molasses mineral blocks are prepared in the same
way as Uromol, except with the addition of mineral mixture,
salt and binder. By ad-lib feeding these blocks along with
other feed ingredients, about 20 percent of the
conventional concentrate mixture can be saved. UMMB
prepared by the ‘cold process' technology has yielded
even better results.

Area specific mineral mixture

Surveys of feeding practices carried out in the villages of
Hisar district revealed deficiencies of essential minerals
like calcium, phosphorus, zinc and manganece in 70
percent buffaloes. These buffaloes were given specially
developed mineral mixture in their ration. Seventy per cent
of the buffaloes conceived within a period of 2-4 weeks
after feeding area specific mineral mixture.

Superior isolates of anaerobic fungus

Superior isolates of anaerobic fungus isolated and
evaluated for ability to increase in vitro digestibility of stiaw
by buffalo rumen micro flora. Such isolates have potential
for use as feed additives.

Enzyme supplementation

Fibrolytic enzyme supplementation can be used as feed
ingredients in the concentrate mixture of calves to
increase the growth rate. Further, the cost of enzyme can
be reduced by using feed grade enzyme or enzymes used
in textile industry (cellulase) and paper industry
(Xylanase).
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Research co-ordination

and management

Institute Management Committee

21stmeeting of IMC was held under the chairmanship of
Dr RK Sethi Director, CIRB on Dec. 12, 2011. Institute
Management Committee appreciated the efforts taken
to meet the targets of production at both the farms,
containing the incidence of diseases and significantly
reducing calf mortality in buffalo herd besides taking up
otheragendaitems ofthe meeting.

Research Advisory Committee

XV meeting of Research Advisory Committee was held
under the chairmanship of Dr P Thangaraju at CIRB,
Hisar on Dec. 14, 2011. Dr S K Dwivedi, Dr SN Laharia,
Dr K P Agarwal and Dr SP Tiwari, participated in the
meeting. Dr PS Yadav, Member Secretary welcomed all
the members. Research achievements based on IRC
projects were presented by heads of respective
divisions. Dr RK Sethi, Director, CIRB highlighted the
overall research achievements of the institute,
collaborations with universities and other institutions.
He also presented the action taken report on the
recommendations made during XIll RAC meeting.

Chairman Dr P Thangaraju pointed out that the buffalo
population is regressing in southern states mainly due
to unproductive animals being exported from the
state. Buffalo population has come down from 3.0
million to 1.6 million. Share of the buffalo milk is 14%
since last 2 decadesin Tamil Nadu state. Therefore, he
suggested to carry-out study on this aspect in
association with concerned authorities at state level.
Efficient use of fodder resources, efforts to take
measures in solving reproductive problems, reducing
mortality of calves and improving animal housing
through automation of management practices were
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enumerated as priority areas of research. It was
emphasized that institute has to prepare agenda to
mitigate the need of breeding bulls and conservation of
important buffalo breeds at national level.

Institute Research Committee

The first IRC meeting was held on January 21, 2012. In
this meeting under improvement of reproductive

—

efficiency two new research project were approved.
Under genetic resource improvement one research
project was approved while three projects were
approved under feed resource programme. In the
meeting five completed projects were also discussed.
The IRC also discussed 21 ongoing projects pertaining
to differentresearch programme of the institute. Second
meeting during the period 2011-12 was held on March
30, 2012. The agenda item for the meeting included
discussion on RPF-IIl and RPF-I of various project
presentedinthe meeting.

Institute Joint Staff Council

IJSC Meeting was held at CIRB sub-campus, Nabha
onDec. 17, 2011. Issues pertaining to staff welfare viz
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repair/ maintenance of residential area and
administrative matters were discussed. Chairman
asked the concerned officials to take necessary steps
to meet requirements pertaining to the above issues.
Matter of employees' welfare fund was also raised and
concerned officials were instructed to furnish the
annual details of receipt and expenditure.

Interactive meet with stakeholders

A one day meeting with stakeholders was held on
Nov. 11, 2011 at the Institute. Eighty farmers and
delegates from Haryana, Punjab and Rajasthan,
entrepreneurs from feed industry and scientists from
various institutions participated in the meeting.
Discussions were held on various researchable themes
to identify research gaps and prioritize research
programmes of the institute for the 12" Five Year Plan.
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Seminar on Multi-cut Sorghum for
Sustaining Milk Production and
Productivity in Buffaloes

A seminar on “Multi-cut sorghum for sustaining milk
production and productivity in buffaloes” was
organised and sponsored by M/s Mahyco

(Maharashtra Hybrid seeds Co. Ltd) on July 27, 2011
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at CIRB, Hisar. Dr R P Narwal, Director Research,
CCS HAU, Hisar was the chief guest on this
occasion. Dr R K Sethi, Director, CIRB presided over
the proceedings. Based on the results obtained after
undertaking the feeding trials of five different
varieties of sorghum on lactating buffaloes, their
impact on milk yield and it's fat content, scientists
deliberated on the possibility of enhancing forage
production by obtaining 4 to 5 cuts and improving
milk production for economising buffalo production.
Area Manager M/s Mahyco, Marketing Manager M/s
Mahyco, Scientists, Technical officers, delegates
from universities, veterinary professionals and
dealers participated inthe seminar.

Indo-Denmark workshop

Indo-Denmark Workshop on “Genomic Selection in
Cattle and Buffaloes” was held on April 11-12, 2011,
at the National Agricultural Science Complex
(NASC), DPS Marg, New Delhi. The workshop was
jointly organized by Indian Council of Agricultural
Research (ICAR), New Delhi and Aarhus University,
Denmark. The purpose of the workshop was to
exchange knowledge and enhance cooperation
between India and Denmark, focusing on the area of
genomic information applied in animal breeding and
biodiversity conservation. The workshop was
coordinated by Dr RK Sethi, Director, CIRB, Hisar
and the Danish delegation of five members was lead
by Dr Mogens Sandg Lund, Head of the Department
Genetics and Biotechnology, Aarhus University,
Denmark. Inaugural session of the workshop started
with a welcome address by Dr RK Sethi. Dr MS Lund
(AU) briefed the objectives of the workshop.
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Secretary DARE and Director General, ICAR reviewed the progress
of construction of Modern Animal Shed

Dr S Ayyappan, Hon'ble Secretary, Department of Agricultural Research and Education, Govt. of India and Director
General, ICAR visited the institute on Dec 23, 2011 along with Dr KD Kokate, DDG (Agri. Extension), ICAR, Dr AK
Srivastava, Director NDRI Karnal and Dr RK Singh, Director NRCE, Hisar. Dr Bangali Baboo, National Director, NAIP, New
Delhi was also present. Dr RK Sethi, Director, CIRB welcomed the DG and other guests. He took them round the site of
construction of modern animal sheds. Hon'ble DG expressed his satisfaction and appreciated the progress in construction
of modern sheds, which are likely to have automatic feeding, milking, cleaning and data recording system for 200 milch
buffaloes and 100 followers under controlled temperature and management system.
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Director's visit to Germany

Dr RK Sethi, Director, CIRB Hisar visited Chursdorf, Penig,
Berlin, Germany and attended 10th German Buffeltag
workshop, organised by Saxonian Buffalo Breeders
Association from Oct. 6-10, 2011. Association invited
Dr RK Sethi to explore the possibility of cooperation with
buffalo producing countries for exchange of knowledge
and germplasm for improving productivity in buffaloes. He
presented lecture on 'Buffalo Breeding and Management
in India' during workshop.

Dr R K Sethi at 10th German Buffeltag workshop

Trainingacquired

Dr R K Sharma had undergone
training from Oct. 17, 2011 to Jan. 15,
2012 on trans-vaginal ovum pickup
and related techniques of in-vitro
fertilization at the Department of
Animal Sciences, College of
Agriculture and Natural Resources, |
7 Michigan State University, East
Dr RK Sethi visited farm of Mr Roland Teufel in Germany Lansing MI (USA).
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Sustainable Agriculture" (PP-165), Pp 301.

Singh I, Kumar D, Kumar P and Singh P (2012). Evaluation

of semen quality and fertility through conventional
and modern tools and techniques. Compendium of
National Training on 'Strategic use of Cryopreserved
Semen for Assisted Reproductive Technologies',
NDRI, Karnal, January 2-11,2012. Pp. 28-38.

Singh I, Sharma RK, Phulia SK, Kumar D, Saxena O,

Verma R, Khanna S. Dominant follicle ablation
improves superovulatory response and embryo
yield in buffaloes subjected to integrated SOET-
MOET program. 38th Annual Conference of the
IETS, Renaissance Glendale Hotel & Spa
Phoenix, Arizona, January 7-10, 2012, published
inReprod. fertil. dev., 24 (1) 226-227.
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Singh P, Singh J, Rose MK, Gupta M and Yadav PS (2011).
Effect of different cryoprotectants on cryopreservation
of buffalo umbilical cord matrix cells. Emerging
Trends on Food and Health Security in Cold
Deserts, September 23-25. DIHAR Leh.

Yadav SP, Goswami SL, De S and Datta TK (2012)
“Homology modeling of the Buffalo FSH and FSH
receptor” International Conference on “Recent
perspective in macromolecular structure and
function” on 27-28 January, 2012 at CARI, Port Blair.

Yadav SP, Goswami SL, De S and Datta TK (2012)
Molecular characterization of the follicular
stimulating hormone receptor (FSH-R) gene in
buffalo (Bubalus bubalis). International Conference
on “Recent perspective in macromolecular
structure and function” on 27-28 January, 2012 at
CARI, Port Blair.

Invited/Lead Papers Presented/Published:

Das N and Das KS (2011). Animal behavior in relation to
increased animal productivity. Lead paper presented
to XIX Annual Convention of Indian Society of Animal
Production and Management and National
Symposium on 'Emerging Management Concepts
for Sustainable Livestock and Poultry Production’
organized by Department of LPM, COVS,
GADVASU, Ludhiana, November 2-4, Pp 29-36.

Jerome A, Sharma RK and Singh I. Scenario of buffalo
infertility in India and therapeutic strategies. ISSAR
conference atAizwal 28-30 September, 2011.

Mishra BP, Kataria RS, Kathiravan P, Sadana DK, Singh
KP and Joshi BK (2011) Molecular Genetic
Characterization of Banni Buffaloes of Kachchh,
Guijarat, Improvement of  Banni Buffalo. In
compendium cum proceeding and
recommendations of Seminar on “Strategies for
Conservation and Improvement of Banni buffalo,
organizedby SDAU, Sardarkrushinagar, Gujarat,
September 03, 2011, Bhuj, Kachchh, Pp 37-42.

Punia BS (2011). The Rumen Microbial Ecosystem. In
Animal Nutrition: Advancements in Feeds and
Feeding of Livestock (Lokesh Gupta and KK
Singhal, Eds.) , Agrobios India, Jodhpur, Pp. 39-54.

Sethi RK 2011 Buffalo Husbandry Breeding in India.
Germany October 7, 2011.

Sethi RK. 2011. Genetic improvement programs for
buffalo in India-Interactive Meet of stakeholders at
CIRB, Hisar on Nov. 22, 2011.
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Sethi RK and Singh KP. 2011. Genetic improvement of
Banni buffaloes - one day seminar on
“Conservation and improvement of Banni Buffalo”
organized by SDAU on Sept. 3, 2011.

Sethi RK 2011. Livestock Breeding Programs in India.
Foundation Day lecture at Project Directorate on
Cattle, Meerut. November 3, 2011.

Sethi RK 2012. Present scenario and future challenges in
Agriculture: Animal Husbandry. Feb.04, 2012
CCSHAU, Hisar.

Sethi RK 2012. Farm women for food security and
livelihood through animal hushandry. National
Seminar on “Scenario of women in Agriculture and
Future Projections” on February 16, 2012,
CCSHAU, Hisar.

Sethi RK and Singh KP (2011). Genetic Improvement of
Banni Buffalo. In compendium cum proceeding and
recommendations of Seminar on “Strategies for
Conservation and Improvement of Banni buffalo,
organizedby SDAU, Sardarkrushinagar, Gujarat
September 03, 2011, Bhuj, Kachchh, Pp 12-16.

Sikka P. Presented progress/up-dates on genomic
resource collection (blood/DNA), phenotype
recording and marker identification in candidate
genes governing milk, meat production and bull
breeding capacity during Annual Review meeting
on Buffalo Genomics onAugust 12, 2011 at NBAGR.

Sikka P, Pandey AK and Yadav SP. Presented concept
note on Strength and ongoing work with respect to
candidate genes for buffalo productivity during
‘Consultative meeting for developing genomics
platform in National Consortium mode' on
September 30, 2011, NBAGR, Karnal.

Singh I, Kumar D, Kumar P and Singh P. (2012). Delivered
lecture on evaluation of semen quality and fertility
through conventional and modern tools and
techniques. National Training on “Strategic use of
cryopreserved semen for assisted reproductive
techniques” held at NDRI, Karnal, January 2-11,
2012, Pp 28-38.

Singh KP and Sethi RK (2011). Progeny testing program
for Banni buffalo. In compendium cum proceeding
and recommendations of Seminar on “Strategies
for Conservation and Improvement of Banni buffalo,
organized by SDAU, Sardarkrushinagar, Gujarat
September 03, 2011, Bhuj, Kachchh, Pp. 32-36.
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Technical /Popular Articles

Das KS (2012). Scientific buffalo management: an
overview. 10 days Farmers' Training and
Demonstration organized by CIRB Sub-campus-
Nabha, February 7-16 Pp8-9.

DasKS, Singh G and Singh JK (2011). Buffalo vs. summer
stress: a brief review. Farmers' training and
demonstration organized by CIRB Sub-campus-
Nabha, July 6th, Pp 1-2.

DasKS, Singh G and Singh JK (2011). How to protect high
producing lactating buffaloes. Farmers' training
and demonstration organized by CIRB Sub-
campus-Nabha, July 6th, Pp 15-17.

DeyAand Paul SS (2012). Feeding of different categories
of buffaloes. In: Scientific Management for
Profitable Buffalo Farming. Farmers' Training and
Demonstration manual. CIRB, Sub-Campus Bir
Dosanjh, Nabha, Punjab-147 201. Pp 29-30.

Malik R and Mehta R (2012). Safe storage of grain in the
tropics Poultry World, April (12) 28-30.

Sarath T, Jerome Aand Arunmozhi N (2011). Pheromones
for enhancement of reproductive efficiency in farm
animals PasudhanPp 7.

Sarath T, Arunmozhi N and Jerome A (2011). Heat
detection in cattle and buffaloes: Its importance,
problems and solutions. Livestock Line, 5 (8): 6-8.
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Technical Bulletin/Annual Report/

Compendium/Training Manual
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Chaudhary AP and Singh KP (2011). Buffalo management
and calf rearing practices in Banni area. Tech.
Bulletin No. 05/2011, Directorate of Research,
SDAU, Sardarkrushinagar, Pp 1-12.

Dahiya SS, Yadav PS, Rana N, Kumar D and Sethi RK
(2011). Vision 2030. Central Institute for Research
on Buffaloes, Hisar.

DasKS, Singh G, Singh JK, Malik R and Oberoi PS (2011).
Farmers' training and demonstration on
“Management of high producing lactating buffaloes
during summer” organized by CIRB, Sub-Station-
Nabha, July 6, Pp 1-25.

DasKS, Singh G, Singh JK, Malik R and Oberoi PS (2012).
10 days farmers' training and demonstration on
“Scientific Management for Profitable Buffalo
Farming' organized by CIRB, Sub-Station-Nabha,
February 7-16, Pp 1-75.

Dey A (2012). Annual Report of NAIP project on Rumen
Microbial Diversity, 2011-12.

Sikka P, Dixit VB and Dahiya SS. compiled & ed. CIRB
News letter vol 6, no:1, Janto June 2011, Pp 8.

Sikka P, Dixit VB and Dahiya SS. 2011. Newsletters. July
to December, 'Central Institute for Research on
Buffaloes Newsletter'.

Singh K.P. Post seminar compendium cum proceeding
and recommendation for seminar on “Strategies for
Conservation and Improvement of Banni buffalo”
organized by SDAU, Sardar Krushi Nagar, held
at Bhuj, Kachchh, on dated: 3rd September, 2011,
Pp 1-68.
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Yadav SP, Kumar D, Pandey AK, Dixit VB, Das KS and
Paul SS (2011). Annual Report, 2010-11, Central
Institute for Research on Buffaloes, Hisar.

Book /Book chapter

THY HAR I, GIie HAR B, 39 fog e
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Das N and Das KS (2011). Animal care during disaster.
Nutrition and care of livestock during natural
disaster. Published by Studium Press India Pvt.
Ltd., New Delhi, Pp-165-174.

Kumar D, Anand T and Manik RS (2012). Derivation of
embryonic stem cells in buffalo, 1st Ed., LAP-
Publishing House, Germany, ISBN 978-3-8484-
4429-8, Pp 1-116.

Awards/recognition
Dr.KP Singh

i. The Gujarat Association for Agricultural Sciences
confer Prof. J P Trivedi Award sponsored by Shri
Hari Om Ashram, Nadiad, for his research
contribution to Animal Science, 2010 in the field of
“Conservation and Improvement of Banni Buffalo”
on dated: January 12,2012

i, Farmer's Cooperative Milk Producer Union
(Sarhad Dairy), Kachchh District recognized his
contribution on Banni Buffalo and facilitates by
giving mementos and certificate during inaugural
session of the seminar on dated: September 3,
2011.

i, Banni Breeders' Association, Hodka, Kachchh,
recognized his contribution on Banni Buffalo and
facilitates by giving mementos and certificate
during inaugural session of the seminar dated:
September 3, 2011.

iv. ~ Joint Secretary: Society for Conservation of
Domestic Animal Biodiversity, NBAGR, Karnal.

Dr SP Yadav
()  Bestposteraward inthe International Conference
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“Recent perspective in macromolecular structure
and function” on 27-28 January, 2012 at CARI, Port
Blair.

RadioTalk
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Trainings/seminars/symposia/
conferences attended

Event

Venue

Name of Participant(s)

National Conference on “Converging Technology
Beyond 2020”

Kurukshetra University, April 6-7,
2011

Swati Dahiya

India-Denmark Workshop on Genomic Selection in Cattle
and Buffaloes

NASC Complex, April 11-12, 2011

RK Sethi, P Sikka, Swati
Dahiya, SP Yadav

Attended meeting organised by SAARC Agriculture Centre

NDRI, Karnal, May 25, 2011

RK Sethi

A short course on Whole Genome Sequencing in Animal
and PlantResearch

Anand Agril. University, Anand May 16 to
25,2011

SP Yadav

Computational Genome Analysis using ANVAYA

IASRI Delhi, June 22-24, 2011

P Sikka, D Kumar

Scientist Meet of Buffalo Genomics Project NBAGR, Karnal,Aug. 12,2011 RK Sethi
Review meeting of Network Project on Buffalo | SDAU, Bhuj, Sept.2-3,2011 RK Sethi
Improvement

One day seminar on “Conservation and improvement of | SDAU, Sept.3,2011 RK Sethi

Banni Buffalo” on the occasion of one day seminar on

“Strategies for Conservation and Improvement of Banni

Buffalo”

Policy and General Management MDI, Gurgaon, Sep. 5-16, 2011 PS Yadav
Advances in Reproduction Technologies to augment | IVRI, Izatnagar, Nov. 1-21, 2011 Pradeep Kumar

Fertility in Farm Animal

Symposium on Reproduction Biotechnology for
Augmenting Fertility and Conservation of Animal Species

Aizawl, Sep. 27-29, 2011

Inderjeet Singh, D Kumar

Integration of Indian Dairy and Food Industry for Future | NDRI, Karnal, Sep. 23-24,2011 PS Oberoi
Sustenance

Guest Speaker in Farmers-Industries Interactive [ NDRI,Karnalon Sep. 28,2011 PS Oberoi
Workshop

Workshop of 10th German Buffeltag organized by | Chursdorf Schemndtz, Germany, Oct. 6- | RK Sethi
Saxonian Buffalo Breeders Association 7, 2011

International conference on Innovative Approaches for | NewDelhi, Nov. 9-12,2011 VB Dixit
Agricultural Knowledge Management : Global Extension

Experiences.

14th Biennial Conference of ANSI PantNagar, Nov. 3-5,2011 BS Punia
Training Course on Strategic use of Cryopreserved Semen | NDRI, Karnal, Jan. 2-11,2012 AK Saini
for Assisted Reproductive Technologies Feb.27-29,2012

Dairy Industries Conference New Delhi, Feb. 2-5,2012 Raman Malik

Central Institute for Research on Buffaloes
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Event Venue Name of Participant(s)
International Workshop on Transcriptiomics, Proteomics | NDRI, Karnal, Jan2-11,2012 D Kumar, SK Phulia,

and Structural biology Feh. 27-29,2012 AKBalhara

National Symposium on Recent Advances in Reproductive | NDRI, Karnal, Jan. 30,2012 RK Sethi

Biotechnology: Retrospective and Prospective Vision

National Training on Nanotechnology

NDRI, Karnal, 2011

JeromeA, Inderjeet Singh

Alumni meet : Delivered lecture on “Present scenario and | CCSHAU, Hisar, Feb. 4, 2012 RK Sethi
future challenges in Agriculture : Animal Husbandry”.
Project Development Workshop NAARM, Hyderabad, Feb. 15-18, 2012 Ashok Kumar
2nd International Conferences on Agrochemicals | NewDelhi, Feb. 15-18, 2012 Navneet Saxena
Protecting Crop, Health and Natural Environment Role of
Chemistry for Sustainable Agricultural
National Symposium on Role of Indigenous Animal genetic | BAIF, Pune Campus, Feb. 24-25,2012 Ghansham Singh
Resources n Rural Food Security vis-a-vis Climate change KSDas

RS Pippal

Rajiv Mehta
Short Course on applications of nanotechnology in animal [ NRCE, Hisar, Feb. 01-10, 2012 Dharmender Kumar
sciences Navneet Saxena
National Conference on Managing Emerging and Re- [ NRCE, Hisar, Dec. 29-31, 2011 PS Yadav
emerging Plant, Animal, Human and Aquatic Viral
Diseases : one health Perspective.
National Symposium and XIX Annual Convention of Indian | GADVASU, Ludhiana during 2-4 Nov. | Ghansham Singh
Society of Animal Production and Management on [ 2011 KSDas
'Emerging management concept s for sustainable livestock
and poultry production
Training Programme on Computational Genome Indian | NDRI, Karnal, Feb.,9-11,2011 Pawan Singh
Society for the Study of Reproductive and Fertility
Recent Perspectives in Macro Molecular Structure and | CARI, PortBlair, Jan. 27-28 , 2012 SPYadav
Functions
Recent Advance in Reproductive Biotechnology | NDRI,KarnalonJan. 30,2012 PS Yadav
retrospective and prospective vision.
National Training on Hand on Training on Cloning | Nov.21-30,2011 SadesshEm
Research for Quality Animal Production
XL Dairy Industry Conference New Delhi, Feb. 2-5,2012 Raman Mailk
ANMVI International Week 2011 and SIVAR Congress of | Cremona, Italy, May 01-06, 2011 Pawan Singh
Animal Husbandry Navneet Saxena
4th Congress of European Microbiologists (FEMS 2011) Geneva, Switzerland, June 26-30, 2011 SS Paul
Ultrasound guided ovum pick up in large animals and | Michigan State University, MI, USA, Oct. 17, | RK Sharma

related in vitro embryo production

2011-Jan. 15,2012
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Research projects

Project

Investigators

Duration

Genetic Resource Improvement Programme

Progeny testing of bulls under field conditions

ABharadwaj, V B Dixit, RK Sethi

2001- onwards

Leptin and its receptor gene polymorphism and their association
with milk production traits in Murrah breed of buffaloes (Bubalus
bubalis)

SP Yadav, AK Pandey, P Sikka, D
Kumar, PS Yadav and RK Sethi

2010-2013

Genetic Improvement of Nili-Ravi buffaloes

JK Singh, Ghansham Singh and KS Das

1989-onwards

Network project on Bhadawari buffaloes

BP Kushwaha

2001- onwards

Geneticimprovement of Murrah buffaloes

K.P Singh, RK Sethi, A Bhardwaj, P
Singh

1991- onwards

Identification of SNPs in genes related to meat productionandtheir | AK Pandey, P Sikka, SP Yadav, SS | 2010-2014
association with meat parameters in buffaloes (Bubalus bubalis) Dahiya, Neeta Khanna

Application of pedigree information and body condition score for [ SNKala 2011-2015
development of buffalo breeding herd analyser

Improvement of Reproductive Efficiency

Effect of trehalose and sericin on freezability of buffalo bull semen P Kumar, P Sikka 2010-2012
mRNA expression of some candidate genes in buffalo IVF | SadeeshEM, PS Yadav,AK Balhara 2012-2014
embryos cultured in different media

Effect of cryopreservation on integrity of buffalo sperm membrane | D Kumar, Pawan Singh, SP Yadav, P S | 2010-2012
and DNAin relation to fertility Yadav, Pardeep Kumar

Integrated SOET and MOET for faster multiplication of elite | RK Sharma, Inderjeet Singh, SK Phulia, | 2010-2012
buffaloes germplasm D Kumar, S Khanna

Proteomic analysis of host defense responses to mastitis in | SKPhulia, VarijNayan, RK Sharma 2010-2013
buffaloes

Cloning for conservation and multiplication of superior buffalo | PS Yadav, D Kumar, RK Sharma, B | 2010-2014
germplasm Singh

Polymorphism of candidate genes in association with embryonic | Jerome A, AK Pandey, 2010-2012
mortality in buffalo (Bubalus bubalis)

Gene Expression of Proteolytic Systems and Growth Regulatorsin | Varij Nayan, Dheer Singh, SK Phulia, | 2010-2012
the Mammary Gland and Skeletal Muscles of Buffalo (Bubalus | AnuradhaBhardwaj, JeromeA

bubalis)

Identification of early pregnancy Biomarker in buffaloes by | A K Balhara, Inderjeet Singh, Varij | 2010-2015
Proteomic approach Nayan, Pradeep Kumar, SKPhulia

Feed Resources Utilization and Improvement

Effect of stimulants on fibre degradation, methane emission and | Avijit Dey, SS Dahiya, BS Punia, PC | 2012-2014
fungal population in buffaloes Lailer

Studies on the rumen ecosystem and its manipulation in buffaloes | BS Punia, PC Lailer, SS Paul 2010-2014
for better environment friendly and economical production

commonly fed low medium and high quality diets.

Effect of Fenugreek seed supplementation in buffaloes Ashok Kumar, BS Punia, D Lal, | 2010-2012

JK Singh, N Rana

Central Institute for Research on Buffaloes
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Project Investigators Duration
Improvement of Management Practices
Efficacy of dried colostrumin health of neonatal buffalo calves P Sikka, D Lal, S Khanna 2010-2012
Molecular epidemiology of methicillin-resistant Staphylococcus | NRana, andAshok Kumar 2010-2012
aureusisolates from buffalo milk
Datarefinement through buffalo database management system SK Sarkar, N Saxena, S Balhara 2010-2013
Development of Buffalopedia Sunesh Balhara, VB Dixit, KP Singh, | 2010- 2012
NeerajRana, SS Paul
Effect of thermal stress ameliorative measures on the performance | KS Das, R Malik, JK Singh 2010-12
in buffaloes
Development of modules for Buffalo meat production. S SDahiya,A Dey, P C Lailer 2012- 2014
Development of technologies and their transfer to end users
Impact of buffalo migration on socio-economic conditions and | VB Dixit, ABharadwaj, KP Singhand KV | 2011-2014
dairy developmentindex of farmers in Haryana Aneesh
Completed Projects
Assessment of current status, breed characteristics and genetic | G Singh, BP Mishra, RS Kataria, DK | 2008-2011
structure of Nili-Ravi buffaloesinits breeding tract Sadana, BK Joshi
Impact of exogenous enzyme supplementation on the digestibility | R Malik, Ghansham Singh, SS Paul, KS | 2008-2011
and growth of buffalo calves fed fibrous feed under wheat paddy | Dasand SS Kundu
grown areas
Studies on environment pollutants and toxicants affecting feed | N Saxena, PC Lailer, JK Singh, | 2009-2011
quality and safety S Sarkar, ML, Sharma and Krishan
Kumar, D Lal
Raising Buffalo calves for meat production under field conditions D Lal, ML Sharma, N Saxena 2010-2012
Setting baseline profile standards for hematological, hormonaland | JK Singh, AK Balhara 2002-2012
biochemical parameters in buffaloes
Network/AICRP/External and collaborative Projects
Buffalo genomics RK Sethi, P Sikka, AK Pandey and SP | 2008-2012
Yadav
AICRP on improvement of feed resources and nutrients utilization | N Saxena 2006-Cont.
for raising animal production (NIANP, Banglore)
Elucidating the physiological and genomic regulation process of | |nderjeet Singhand RK Sharma 2008-2012
follicular development, oocyte maturation and embryogenesis in
buffalo (NAIP).
Rumen microbial diversity in domesticated and wild ruminentsand | SSPaulandADey 2008-2013
impact of additives on methanogenesis and utilization of poor
quality fibrous feed. (NAIP)
Institute technology management unit, for management of | VB Dixit 2009-2012

technologies and IP (ICAR)
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_Ist of visitors

S.No. Name and Designation of the Visitors Date of Visit

1. Prof K Pradhan, Ex-Vice Chancellor, RAU April 2, 2011

2. Dr SK Ranjhan, Director, HAIL, New Delhi May 4, 2011

8, Prof MG Govindaiah, Former Dean, Vety. College, Bangalore May 4, 2011

4. Dr TK Walli, Former Pr Scientist, NDRI, Karnal May 4, 2011

5. Dr CS Prasad, ADG (AN&P), ICAR, New Delhi May 4, 2011

6. Dr GC Jain, Pr Scientist (Retd) June 4, 2011

7. Dr Bangali Baboo, National Director, NAIP June 16, 2011

8. Dr RC Agarwal, National Coordinator, NAIP June 16, 2011

9. Sh Deepak Dave, Chief Operations Manager, Jaipur July 22, 2011

10. Sh Kuldeep Dhaliwal, Member, ICAR Society

October 6, 2011

11. Dr S Ayyappan, Secretary, DARE & DG, ICAR

December 23, 2011

12. Dr Bangali Baboo, National Director, NAIP

December 23, 2011

13. Dr AK Srivasteva, Director, NDRI

December 23, 2011

14. Dr KD Kokate, DDG (Agri. Extension), ICAR

December 24, 2011

15. Dr KD Kokate, DDG (Agri. Extension), ICAR

February 1, 2012

16. Dr AK Srivasteva, Director, NDRI

February 1, 2012

17. Dr BK Joshi, Director, NBAGR

February 1, 2012

18. Dr Arjava Sharma, Director, Project Directorate on Cattle

February 1, 2012

19. Sh Kuldeep Dhaliwal, Member, ICAR Society

February 1, 2012

20. Dr Gurbachan Singh, Chairman, ASRB

March 26, 2012
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ANNUAL REPORT 2011-12

79




Trainings organized

Training

different states of India

Title Duration Participants Venue / Sponsored Coordinators

Farmers' Training and| July6,2011 16 youth participated from | g Nabha Ghansham Singh,

Demonstration Haryana, Punjab, U.P. & Bihar ' KSDas

Buffalo hushandry training Aug 2106, 2011 25 Farmers participated from | CIRB, Hisar VB Dixit, SK Phulia,
different district of Haryana Varij Nayan

Buffalo HUSbandry and Al Aug]_8.30’20]_]_ 15 youth participated from CIRB, Hisar SK PhUlia,

Training Haryana, Punjab, U.P. & Bihar Dharmendra Kumar

Diary Krishak Prashikshan Nov. 20t0 25, 2011 25 Farmers participated from | CIRB, Hisar VB Dixit, S K Phulia
Chittorgarh, ATMA, Rajasthan and Satya Pal Yadav

Buffalo Hushandry and Al| Dec.13t023,2011 15 youth participated from | CIRB, Hisar SK Phulia, Pradeep

Kumar

Buffalo Husbandry

Jan.9t013,2012

40 Farmers nparticipated from
Chittorgarh, ATMA, Rajasthan

CIRB, Hisar and
ATMA, Rajasthan

VB Dixit, SK Phulia
and Satya Pal Yadav

Farmers' Training and | Feb.7t010,2012 34 youth participated from | CIRB, Nabha KS Das, Ghansham
Demonstration Haryana, Punjab, U.P. & Bihar Singh
Training programme for the [ March1to3,2012 38 youth participated from | cirg Nabha Ghansham Singh
DPLs of CIRB, Nabha Haryana, Punjab, U.P. & Bihar
Students guided
Name of Student | Degree University Title of Thesis Co-Guide
Dr. Sandeep PhD LLRUVAS Studies on the role of chemical agents forimproving | p g yaday
‘ Hisar ' nuclear transfer cloning efficiency in buffalo
Fozia Shah PhD LLRUVAS, Studies on culture and characterization of various | P S Yadav
Hisar donor cells for production of transferable quality
cloned embryos in water buffalo
Dr. Pradeep Kumar | PhD IVRI, Izatnagar Purification and characterization of pregnancy | R K Sharma
associated proteinsin buffalo
Sarla PhD GJUS&T Molecular Characterisation of major candidate | S K Phulia
Hisar gene associated with reproductive traits in
buffaloes
Dr. Ashok Kumar | PhD LLRUVAS, Proteomic analysis of pregnancy specific serum | |nderjeet Singh
Balhara Hisar proteins in buffaloes.
Dr. Rajesh Kumar | PhD LLRUVAS, Genetic polymorphism of HSP70, LHR, LEPR | |nderjeet Singh
Hisar genes and selective minerals status in
postpartum anestrous buffaloes. On going
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Success Story

Conservation and propagation of elite Murrah
germplasm available as Champion Bulls with
farmers

Out of approximately 55 million breedable buffaloes in India,
hardly 15% are bred through Al. This requires over 100,000 bulls
for natural service and 5000-6000 bulls for frozen semen
production. It is difficult to find quality superior bulls to meet this
demand. Genetic improvement programme warrants quality
frozen semen production from genetically superior bulls and
adoption of Al at large scale. Such bulls are rare, isolated and
scattered in the field with few progressive farmers / NGOs and
used to the limited extent with natural service in the vicinity. This
poses the threat that in due course this invaluable germplasm
may get deleted from the gene pool. The CIRB undertook a
novel exercise in conservation and propagation of such superior
Murrah bulls through semen collection and cryopreservation.
Besides obtaining history of pedigree and dam's production
potential, a general examination of bull for breed characteristics
and breeding soundness is made. Bulls are tested for infectious
diseases and those found fit/negative are subjected to collection
of semen at farmers' doorsteps. The collected semen is
examined for its normalcy and diluted appropriately with semen
extender. Extended semen is brought to the state-of-the-art
Semen Freezing Lab. at the institute. In the meanwhile it
completes the equilibration period. In the lab, it is processed for
freezing, tested for post-thaw evaluation and stored frozen in
semen straws, which are made available to farmers who are
interested in such germplasm forimprovement of their buffaloes.
The owner is paid remuneration or half the frozen doses as per
his consent. The program was started in June 2008 with a
National Champion Murrah bull named 'Gholu’ from village
Didwadi in Panipat District of Haryana. So far, the semen from
the 13 elite bulls, located in various parts of Haryana and Punjab,
has been collected, frozen and stored. Atotal of 20,271 doses of
frozen semen have so far been produced from such bulls, 10567
doses have been sold/supplied to farmers. At present, 9704
dosesarein stock.

(Dharmendra Kumar, Pradeep Kumar, Pawan Singh,Inderjeet Singh, and R. K. Sethi)

Central Institute for Research on Buffaloes
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CIRB Personnel

General Administration
DrRK Sethi
ShriRK Sharma
ShriRaj Kumar
Smt. Shammi Tyagi
Shri Joginder Singh
Shri Rajesh Kumar
Shri Viksit Kumar
Shri Girdhari Lal
Shri Abdul Majid
ShriAshok Kumar
Smt Indira Devi
Shri Sathir Singh
ShriDharam Pal
Shri Sunil Kumar
Shri Mahabir Singh

Director

Administrative Officer
Asstt. Administrative Officer
Asstt. Fin. & Accounts Officer
Private Secretary

Assistant

Assistant

Assistant

Assistant

ubC

ubC

ubcC

LDC

LDC

LDC

Division of Buffalo Genetics & Breeding

Dr VB Dixit

Dr (Mrs) Poonam Sikka
DrAnurag Bharadwaj
DrAK Pandey

DrKP Singh
DrSNKala

Dr SP Yadav

Dr Thirumaran SMK
DrAshok Kumar

Dr Sudhir Khanna

Dr Satish Kakkar
Shri AKS Tomer
ShriBalbir Singh
ShriBaljeet Singh
ShriDharam Singh

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

Sr. Scientist

Scientist

Scientist (on study leave)
Scientist

T-9 (Vety. Officer)

T(7-8) Vety. Officer

T-6 Technical Officer
T-5 Technical Officer
T-4

T-3

Network Project on Buffalo Improvement

Dr RK Sethi

Dr BP Kushwaha
DrAK Pandey

Smt Sunesh Balhara
ShriRam Chander

Director & PC(B)

Principal Scientist (IGFRI, Jhansi)

Principal Scientist
Scientist
T-5
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Division of Buffalo Nutrition

DrBS Punia

Dr SS Dahiya

Dr SS Paul

DrPC Lailer
DrNavneet Saxena
DrAvijit Dey

DrML Sharma
ShriKrishan Kumar

Principal Scientist & Head
Principal Scientist
Principal Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

T(7-8) Technical Officer
T-6 Technical Officer

Division of Buffalo Physiology & Reproduction

DrInderjeet Singh
DrPS Yadav

DrRK Sharma

Dr SK Phulia

DrAK Balhara
DrDharmendra Kumar
Dr VarijNayan
DrJeromeA

Dr Pradeep Kumar

Dr SadeeshE.M.
DrAK Saini

Shri Mohinder Singh Kairon

Feed Unit
Dr SS Dahiya
ShriMS Poonia

Principal Scientist
Principal Scientist & Head
SrScientist

Sr Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist

T-5

T4

Principal Scientist & Incharge
T-3

Prioritizing Monitoring & Evaluation Cell

Dr VB Dixit
DrRK Sharma
Dr SP Yadav
Shri Raj Kumar

Principal Scientist & Incharge
Sr. Scientist

Scientist

T-6 Technical Officer

Results-Framework Documents Cell

Dr SP Yadav
ShRam Chander

Scientist & Incharge
T-5
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CIRB Personnel

AKMU

Mrs Sunesh Balhara
Dr VarijNayan

Shri Raj Kumar

Animal Farm Section

DrKP Singh

DrAshok Kumar

Dr SR Bhardwaj

Shri RAPachauri

Shri Subhash Chander
Dr Rajesh Kumar
Agricultural farm
DrPC Lailer

Shri Shaitan Singh
Shri Sushil Kumar

Workshop Section
Shri Surinder Singh
Shri Jitender Kumar
ShriKuldeep Singh
ShriBhim Raj

Shri Sant Lal
ShriRam Kumar

Landscape section
Dr Inderjeet Singh
Shri Surinder Singh
ShriBaljeet Singh

Shri Mahabir Singh

Estate section
Dr Sudhir Khanna
ShriBP Singh
ShriOm Prakash

Electrical Unit
ShriRK Sharma
ShriRajesh Prakash
Shri Gopal Singh

Internal Security
ShriAKS Tomer
Shri Subhash Chander

Scientist & Incharge
Scientist & Incharge (Oct 11-Mar 12)
T-6 Technical Officer

Pr Scientist & Overall Incharge
Scientist & Incharge

T-9 (Vety Officer)

T-5

T-5

T-3

Sr Scientist & Overall Incharge
T-5
T-5

T(7-8) Overall Incharge
T-5Incharge

T-4

T-4

T-4

T-3

Principal Scientist Overall Incharge
T(7-8) Technical Officer Incharge
T-4

T-3

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

Adm. Officer & Overall Incharge
T-6 (Technical Officer) Incharge
T-4

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

Central Institute for Research on Buffaloes

GuestHouse
Shri AKS Tomer

Library
Dr VB Dixit
ShriVPS Punia

Hindi section
Dr AK Pandey
Shri Sunil Kumar

PIO/APIO
DrRK Sharma
ShriRK Sharma
Shri Raj Kumar

PRO
Dr Varij Nayan

T-6 (Technical Officer) Incharge

Pr Scientist & Overall Incharge
T(7-8) (Technical Officer) Incharge

PrScientist & Incharge
LDC

Sr Scientist & PIO
AO & Transparency Officer
AAO &APIO

Scientist & PRO

Sub-campus, Nabha

Scientific

DrJK Singh
DrRaman Malik

Dr Ghansham Singh
DrKSDas

Technical
DrKLMehrara

Shri Jagdish Prasad
ShriRajivMehta
ShriTP Singh

Shri RS Pippal

Shri Daljit Singh
ShriBalwinder Singh
ShriMohan Singh
ShriVirender Kumar

Administration
ShrilS Kundu
ShriNarinder Kumar
Shri Tejinder Singh

Sr Scientist & Officer Incharge
Sr Scientist
Sr Scientist
Sr Scientist

T-9(Sr Vety Officer)

T(7-8) Farm Manager (Agri.)
T-6 (Technical Officer)

T-6 (Technical Officer)

T-6 (Technical Officer)

T-4

T-4

T-4

T-2

AAO
AAO
ubcC
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Personnel Milestones

Appointments

Dr Avijit Dey, Senior Scientist w.e.f. Jun. 17, 2011
Dr Sadeesh EM, Scientist w.e.f. Sept. 05, 2011
Dr Rajesh Kumar, T-3 w.e.f. Sept. 07, 2011.

Shri Satish Kumar, SSS w.e.f. Feb. 22, 2012
Shri Satbir Singh, SSS w.e.f. Feb. 22, 2012

SN S o

Promotions

© oo N gk wh P

Shri V P S Poonia : T-6 to T(7-8) w.e.f. Jan. 21, 1999

Dr Madan Lal Sharma : T- 6 to T(7-8) w.e.f. Mar. 30, 2010
Shri Subhash Chander : T-4 to T-5 w.e.f. Jan. 01, 2011
Shri Balbir Singh : T-4 to T-5 w.e.f. Jan. 01, 2011

Shri Om Prakash : T-4 to T-5 w.e.f. Jan. 01, 2011

Shri Ram Chander : T-4 to T-5 w.e.f. Jan., 08, 2011

Shri Kuldeep Singh : T-3 to T-4 w.e.f. Jun. 29, 2011

Shri Bhim Raj : T-3 to T-4 w.e.f. Jun. 29, 2011

Shri Sant Lal : T-3 to T-4 w.e.f. Jun. 29, 2011

Shri Mohan Singh : T-3 to T-4 w.e.f. Jun. 29, 2011

Shri Baljeet Singh : T-3 to T-4 w.e.f. Aug. 08, 2011

Shri Ram Kumar : T-2 to T-3 w.e.f Jun. 29, 2011

Shri | S Kundu : Assistant to AAO w.e.f Nov. 16, 2011

Shri Narinder Kumar : Assistant to AAO w.e.f. Nov. 16, 2011
Smt Indira Devi : LDC to UDC w.e.f Mar. 24, 2012

Sh Satbir Singh : LDC to UDC w.e.f Mar. 28, 2012

Transfers

©oo N gk owdE

Dr SS Paul, Principal Scientist from CIRB, Nabha to CIRB, Hisar w.e.f. Apr. 1, 2011.

Shri IS Kundu, Assistant from CIRB, Hisar to Sub-Campus Nabha w.e.f. Jul. 30, 2011.

Shri Narinder Kumar, Assistant from CIRB, Hisar to Sub-Campus, Nabha w.e.f. Jul. 30, 2011.
Dr Pawan Singh, Principal Scientist from CIRB, Hisar to NDRI, Karnal w.e.f. Jul. 16, 2011

Dr Dalip Lal, Principal Scientist from CIRB, Hisar to ICAR w.e.f. Dec. 09, 2011

Dr Neeraj Rana, Sr. Scientist from CIRB, Hisar to ICAR w.e.f. Dec. 09, 2011

Shri Ashok Kumar, UDC from CIRB Sub-Campus, Nabha to CIRB, Hisar w.e.f. Sept. 17, 2011
Shri Dharambir Singh, LDC on deputation at DMR, New Delhi w.e.f. Dec. 12, 2011

Dr Ashwani Saini, T-5 from Sub-Campus, Nabha to CIRB, Hisar w.e.f. Dec. 5, 2011.

Retirements

1. Shri Jagjit Singh, Administrative Officer on May 31, 2011

2 Shri Dharam Chand, T-5 on Oct. 1, 2011 (FN)

3. Shri Satbir Singh, SSS on Dec. 31, 2011

4 Shri Om Prakash Ahlawat, T-5 on Mar. 31, 2012

Resignation

1. Dr (Mrs) Swati Dahiya, Sr Scientist resigned and relieved on Aug. 10, 2011
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