)’ M. Venggialt
{ Sh” Ha£ bie?h:esliden 0
/ g}nﬂ' e o "

ANNUAL REPORT
2021

\/ AU Frg Srgaens e
& HSOIHHT, ARTTel=e—797 106, AR :

X ICAR-NATIONAL RESEARCH CENTRE ON MITHUN P

Medziphema, Nagaland- 797106, India
www.nrcmithun.icar.gov.in



LOCATION AND TRAVEL INFORMATION

MAIN STATION

ICAR-NRC on Mithun is a research organization, working under the aegis of Indian Council of
Agricultural Research (Department of Agriculture Research and Education, Ministry of Agriculture
and Farmers Welfare. Our Institute is located at Medziphema, Dimapur District, Nagaland with the
latitude 0f25.757231 and 93.842366.

Approximate Distances of ICAR-NRC on Mithun from Important places:
Guwahati: 290 km (Road)

Jorhat: 150 km (Road)

Silchar: 310 km (Road)

Dibrugarh: 300 km (Road), 57 km (Rail) and 212 km (Air)

Delhi: 2198 km (Rail) and 1661 km (Air)

Kolkata 1280 km (Rail) and 657 km (Air)

Imphal: 201 km (Road)

PORBA CAMPUS

The campus is located at Porba village of Phek District of Nagaland which is approximately 125 km
from the main campus, Medziphema, 81 km from Kohima and 150 km from Dimapur. Krishi
Vigyan Kendra (KVK), Phek of the Institute is located at the campus.

Porba Campus

Latitude Longitude

25.616899, 94.319876
25.616951, 94.326165
25.618394, 94.331098
25.625290, 94.325048
25.626185, 94.321091
25.621155, 94.317024
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fege omrar € Safd IR—Tvadl (Fge) ugei &
T @ T H T B R I g | e
Tq IR—IME UgRl & UK Jfdedl B TATHAR
(RIfoeraR Ffed XA WAgRGI) F AeTvgu

Control Pregnant (Day)
Day0 Day18 45 90 120 150 180 210

B I B B B & B 7 B 1

L/

o T | el vd IR— et aegell & T &S
3JFEY & TIUHIR WISl H =T qF Haell T
\ET BB op WYFHG TR AWM B o
3R Uhe BT | HISEC! Jad draiferTel (A=)
qU U 98k CRIC & ©U H P IRal § 3R
Reu—ameRd, ToR—amemRd den THR—3METRT
fafera i b et & fow o vd wRel € H
GUR & oIy U 7 AT BT g 2 |

YA # WU ga-snuRa RERa w"
e F =T

o MYT & I Tl (WeEIAgCH) B UICH
RIfIRR HHfed AT ('H NMR) fagersor

WY & ™ gC I FHT IARHA

I & feHURREV (GrRIfSEaRE) 1d HEA
T BT Y Yo R OAEEyYl Ud AHRIAD
U¥Td ISl © | S99 Sop SR (SETIoH) @
TREUT UG yqee H \erar e g fRuuleferd
R Ud PEH THEE GRT Icpe Aisl & BV
BT SUANT fAye Tt & e & forg fear o
AHAT & | P AN vd fIgd ®ao g™ 91 |8
BT e[ # AF@Ied fHar T g1 av 2015—-16 |

Mithun frozen semen straws produced
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Proton nuclear magnetic resonance ("H NMR) analysis of urinary metabolites of Mithun

18



\\'\/\‘\// ~C,Ap
g
S ¢

A
IC.

39 ad YT B 6,400 S g NI R &) @I
ITe- foar Tar|

TR & ™ gT 9 oee ()
WYA | oM THIEEN

gefifad feel feE 9 &1 SUIT ove 4e
JIBId Ud Ae Jad (EISR g1 §RI) Qi UPR
& IRIT § S T gRT 17 989l &1 9T+ gaTT |
HIE & YA B d a9¥ 2016 W PHEH THEE
(vars) o foharfad faar o =T € iR 39 dd 174
T (Q3TE) | F{of 97 IBS| BT oI 1Tl T |

q9] v

e gl @ fAen & A= a=ol § ot &
JMMITIHAT BT IR BA & Y T 06 AT &
18 qogl Bl 3 el # o e u_s ag ¥
6 gIRll I |ffaferd fbam Tar 3R g 1,11 vd e
USL3I BT HHLT: AIHIATT §RT JJARIT 100%, 125%
AT 150% UR Holl & 3 wWRI UR AeR faam mr | gggaif
g1 forw U e QMER QiR 99 INIRSG awid #
gfg @ u® v (15 a0 # <91 far mar) 12 ©d
18 A8 & Y3 # T FAo=y weror (Ferdiforsd
Sfaer) i by 77 | i mER W (31 AeR) 3R
Sfad Jae vd greEgdT § B Agdyul R R
QT AT B | UG 1| B JoT H GHE I H P
S W9 (s UICH SACH) @I S "IAT UTs
TS Safh g | UG Il B diF IS Sl g 3R
TEI T AT | 3 UPR Bl Ygfed SAR—3H (SR
UGgde) @ Had H W1 UTS TS| FEE LI UG D
TRl & IMER H CIEIUA AR BT HA: 64.72 +

T YA SHa™ g

1.04, 68.00 + 1.07 3R 72.80 + 0.79 UfIed <A TS,
ST Uh TR W AE@Yl w9 ¥ (P<0.05) 37T o |
IS LI TG 1D URl B ARR H S AT
BT 6.63 = 0-10, 6.92 + 0-10 AR 9.43 + 0-14 Wfererd
ofT | F9E Il & 3MER H ST AT & A9 | T4 I
@1 et H BTl (P<0.05) AfdIeh UrdT AT | ETeTifd,
Id 9 P Afd AR & U 4T |

uy] @A

e UH G TR AT (THOHSN) & A
SEIHa T TYA 1 TicRen Sk suEn
difers—we  ufoedf  oferem gRT UwUES)
HRIcrsy 31, T vd gRrm & favg wge gEre
TR (Fex=Tal Ufearsl oiaet) &1 fAeiRor fosar T |
ARIergy TRrET 1 & aRemy | Arge UEHiS! &
U &1 aRor far = w=1ifd srega o affafera
®O UY A 3 ARERU & 0o TET GIE D
RS T fdg IR YRETH® TTgex Bl I~ B
¥ fawe 2| o 2 # WRIesy wRET 1 & fave
g UEE & &g Bl 9 T ® gl geEre
TEeX & A & |HE Y@l di T8 ¥ ARG
GEErS! & URebpfera silda sei—amy (&1 1,/2) @l
33.48 fa7T UTAT AT | AT & MR W, g [T=pY
Rt T 6 adaH e dR i | e
H GRed YISl ergex Bl URT fhar S aahar
g, fear gg uypell # g9 JEdR wNIR® gaf vd
FIRH-Aferee uforen ufafsar o IR fawam |

A1q gfeReTcHd Al (TSNS & wmer Uar gu
Bl 7 T 2 HEM dd GREIHd USars! ergex

JITER &I a4 (39¢H) U9 UIvDl &I gra-iar (¢ gl arrfl AER 1))

faavor 74-1 24- i Z4- il
NIRRT NIRRT
JMER e (fovar / faaw) 3.48+0.23 3.64+0.37 4.12+0.37
JMER a= (U1 / fum wo.75 / faaw) 69.20+5.80 73.19+2.96 76.94+4.07
JMER Ha (fsur / 100fFwm wRIR® aor) 1.8940.20 2.00+0.08 2.07+0.17
YT % 57.21+1.06 55.43+1.25 55.38+1.01
NICEaRIEDl NICEaRSIED
IMER e (fowr / feaw) 3.14+0.21 3.26+0.33 3.70+0.33
JMER [a= (U1 / fvar wo.75 / faaw) 39.76+3.05 41.56+1.54 44.76+2.27
YA % 63.99+1.37 63.510.92 64.92+0.58
FHedl e FHedl e
AMER e (fowr / feaw) 0.336:0.022a 0.361+0.037a 0.542+0.048b
JMER a1 (U1 / fohar wo.75 / fea=) 4.59+0.39 5.07+0.25a 7.28+0.46b

31 SFAY, 2022 T AT <fFd ao 7 Ifg
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FiG2:
3. FIG 1: Geometric means of maternal
antibody titer against Asial serotype.
35 A line s drawn based on the mean
* antibody titer level. Horizontal red
d 3 line indicates estimated protection
'3 | value, Blue calor filled triangle
'.’i 15 denotes the estimated protection
:§ period.
Y y=-0.00% +2303
é A?=0.886

P AN AT JAT I GREATHD WR H 3 HE
qd U oS | Wige UCHIST @ 33 faAl d@
DI AT—3MY BT A TRT AT | §H AT B
el & SR UR, I8 AT B Il & b o
B oI 2.5—3 HEM dIC 98¢ Pl SIbIpRu fhar
SIY 3R IS U HIE U gex CIhIhrvl fhar
TG | gaT st (< 2 a¥) BT Uiy 9y BH B 3
TR Y: SIHT R ST <M(2Y T R U1 Bl
T H ITd WR Pl GReTAD GIars] DI a1g I@T
ST @ AR FYUT Sfe @l gfcRen wfdd B aRaRR
G ST 9 |

g | R 9 & A AmugsH &
BT T 3% SUMEGh AL 91
AT

PIREH B 5 T YDA by M0 iR oW B
fageyor & forg S9@r due fFar ) "a (fas)
B 20 T UHH BRe S© AN fbar Tar | Al
& Pl 75 daCIRAT (GSR®H) BT 3T fHar |
16 Ufeamfed Tarli —dwiefed, grguRiRfer /
SolldaeH, TRBTRME, BI-feHaRSTd (SgHfm /
W@ﬂtﬂﬂﬁﬁﬂ) HHUTSH, LI EIENINEE
Jpiferafed, AffeurdE, SMTTRIRT, STSHATH,
FANTBADBIA, AR / Feigerie,  ARIUH,
stem,  SemeRM @ SifREswlE @
GfeArgspIfade QIR HIeafiadr &1 gRieror
e | S HAaeTeierd URIETIT & MR
R, daIRT fadordl (3msdeicd) o AwIciR
(85.9%), UTSURTRAfT / SSiTdaed (100%), TGN
(0.85%), DI—feArRIGa  (2.81%), AWHIUGA (91
54%), RITTATRITRIA (57.7%), Whifaafed (56.3:),
AfFETRAT (66.19), NTFATTATRIT (84.5%), TISHATIH
(8.45%), TARTHITDIGT (46.4%), THIRINIfT /
FIGeATC (95.7%), FRIUTH (2.81%), SHUTH (29.5%),
STer s (47.8%) iR SfaiEided (56%) & @
favg vfoRiferar wefia @1 |
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Resistance in %

WCTX WMPT mAK mCOT WCPM MCIP mCX WCR
m OF TR mC mAMC = MRP M GEN Do

295

4785.6 85.9
2.81 | 9.850000
0000000

1
2.81

8.45

LT

66.19

56.3

Aed® URIAT:  SiRgW RO g
THEUAS SES RIS

SR, 2021 H WM & BH H UBUAS! ¥
Heh A IRl I AR Td HIRA & 5 T U by Y |
THAT & fdgeryor | udl = b T8 HHHT UHUHS!
URICIEY T dRRY @& BRI 3AT AT | SIHIHRU &
Ugd 3R 91 H UHUHSIT Giedr) srgHTie e
@ g AT 40 TT 160 WRA & T Thol Y T |
SBTHRVI— Td AT 7 AT = 13%; T = 7%; URRIT 1
= 7% I GR&T WR farar | SHrevvr gard & AR
T HH: 3T = 50%, U = 47% 3R YRR 1 = 45%
BT GRS GENAIET erge’ Ueiid fdar| vhuas
ARI 31 R (Gfdensd) & fog 135 T gas fhu
e | a7 uferr S § ThUASISY @ Ui 21.4% 6l
gifsifed (AeRIeS) T 14T |

S (e o) & fres b gaa ol
® FHTEAHIRAT

IR gl &F H A utew | Sie s oA
AT & S ®T g & IR SR AIST 3§ FhHoT
BT 8 3R I8 39 &3 ¥ AT & 9wt o arelt
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T YA SHa™ g

difer®r - Slid (oS of[) @ favg wHifad 3 @ YNESHIRGr (R &1 999 fiFe )

gI=ifad UIey 31k &1 AT I (%)
0.5 1 2 4 5

T 174091aA  15.25+0.75aA  10.25+1.10bA  3.75+0.47cA 1.5+0.28cA
ST 28.25+1.79aB  21.25+0.25bB  18.50+1.190B  17.75+131bB  14.25+1.10bB
e AT ST 84.75+1.88aC  69.75+1.25bC 58+0.91cC
S\ 147+6.75E 136+4.40E
AT ST QTS ST 239.0+4.49aF  187.75+3.26bF
o 128.50+3.61aD  115+2.48bD

([T SU aU & Ud #g I a9 Hicdl & d14 (p<0.05) Scelkd=ig I A1Rid &1 (A, B, C, D, E T F) &1 arcgd fafd= 1

(dfeat) & i (p<0.01) Seela=T BT B |

A TS IRT S WU H U TS T | Sl U Dl
T, ATRIBT AT ISt 37 3 e oIl © | S
PR EERY ((RBaFan) 89 ) agell @ A4
B I § 7 "R & # dRIRAT & dAdbee
HHHT BT GRT AT 8 bl © | SNid BT DA
qAT $OY HalOd IS Sl bl Jiord B
TAT TN § el Ulell & 3Mh &I YHIIahIRar
P g § 06 U B Sh BT SYANT fhAr AT
AME TSHYUT YISdTel DI TU-THR ddrdy, JoT, =i,
G, 3aRd AR ol BT 31 IR fHAT T |
faf=1 3BT BT 0.5%, 1%, 2%, 4%, Td 5% Siol Bl
TR RIS T AT 9T Wb & IR B GHT Bl
fore & afregad forar |

HISaT efoll # ¥, 3fexed Ud Jerdl 7 2 ufderd
T Bl YR &1 g9Td YaRia T8l f6ar | Jo s
®U ¥ da@ b UHifeId Ifd Bl Al Sdf #
afcd IR 9D 918 IS I YT 7T Sidfd 3Tekd
T Al & 3TDT Bl =LATH YA UTT T3 |

280

230

E 130
£
80 -
30
B i = = i
1 2 4 5
Dose (%)

B Deltamethrin (0.75%)
B Tobacco
Soapnut
Garlic
B Neem
W Ginger
Ginger
Tulsi

-20—0:5

S & Ui wdeIferd ol &I uvTe (Sid & IR &1 90
e #) 3R SH@! S (0.75) | g

fgm (A wefem) | Seieisien |
B a9 I

THITISISHIST T & BN arel ugell o g @
PRI Y BT $HH IdTad oAl HRATS! Ufh & BRI
I8 TP TR TR 2| SHBT WhAY P’ WU A
3MATIIE I gRI, AT Ich AR & AegH | ot
g | Uy fafecn o1 gfe & weayel MiRiifes
RETE | [ZUIIEIRe, RIGRIIR, ST T
I B BAfD, 3 I F@H MO Fofaar
O U S 2, defu EMMESis AT S
TATATSHIRTG, IARINRTT Sl daiRraiferT &1 e
F T ur A 2| YA uggeil # s uRenfadi @
HHHOT 98T HH BT ¢ |

VSO HIgehIerd X URUTS) <<h Uq fhot=i
(fe®w) daer & wafda-da (Sufafdhcaadr) Hhavm
D geAdRI BT gdT o & foly acare rezg= farar
T | FafdAhel wU W HehiHd ugRil # g A7 o7
HHHOT & e g YT A /b & T & TRIsR
JqefF gRT 160 1) & SIHIAG ST & T ©$
(CPs) @I valdd fear war| SiHfe ey &l
Jferd SiFIfe g @ IR gae= & o=
T T 3R 9 I DI 95790, 1 A, 9570, 1
fode, 55790, 1 e, 73°%0, 1.5 e @ik 73°%o,
15 A9 R "A9$ UIEAR Am: U% 1:5'—HITAT Tere]
EIRAET SISOl ToiRdT Eofioi—3" Am: 3TR1:5"- SIeT
ST SR S ot TiRi—3";  greerroar
#Tfofrer; fhIRmEr afe, 1993) WR 25l SAfHAT &
e fsrfed faar |

JIRaT 3IRTClorRT FWehHYT &I Udl o= & foTg
afRudl uggeil & Ih A SIAIHAG SIYAY IR B

fed Jaer T SIYAY AIGdT Bf A ISid VI BICHIeR
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GIRT HIGT 1T | SIAIA® SITAY &l 776 14T BRISISC
qISRIod 9%d W & URISIR 9adq & ded
G AT AT 3R 9 TP Bl 9570, 2 AT, 9570,
15 AP, 57° 0, 30 Ads, 720, 1 fAse vd 72
Jo, 10 A9l W A& UIEWR (©R: TH1: 5'—WCe
oMt AU Shohy Aol SERT Widi—3' @R aR
1: 5'—QISI SIRAIY TOIET Sioiiel Sigsil Quar &1
—3'; JIRIT JIRTelorT &S, oMfe, 2011) AT 25
wl s & wrer frefed faam T |

§ITIT FIfNT AHHOT BT Ual o B fog 711
bp @ foTT 94 o, 6 fAFIe, 94%0, 1 fAFIe, 55 o, 2
e, 72 "o, 3 fiFe 3iR 72 o, 7 fide d® URfleR
Ih b JTAR AH UISHR Bbo: TH1 : 5 —Silsiioll
A Tdw Aol RS Sididr Sl &3
Bbo: 3TR1:5'—URAT T WSl Sdw Widiv dgd
SIRI—3" (Fear anfe, 2004) ARRd URIRIR @ &r
frsaTes o T | 1.0% TIRS—EIETS Sel BT SUART
PRD  JYIPUETAT  (SISHRITH) GRT gROm
el @ gfe & 8 iR difsifed T &
AR (rgepH0T) & forg WoT 17 |

AT & UTgHTd @1 FHIET TAT IYTh HIcdid
T W A oJEu TSRl B RN B
Uq UArerodr ATforer S BRI ed @ fofu
YTSTUHBIeTed  HISHICTd & 267 AT BT oo
far 1| S & IRM, fed f fed daer T
T | BT, BUMEe Td ANTe | 151 U3 &
BIA 06 THAT BT N7 TSl ord HHACT & Ui
HAHRIAD TR 17| FH F 9 ageil BT gRar
(e fora) § qem a9 uggel &1 afi (A foren)
H 1 sivefers @ ufa difsifea urar rar | aRomar
H A AT & Ufd 96.82% (waTs 392964.1; THT
571964.1), 3R Tf&oT PHIRA WA & U 96.68%
(@ISl 891282.1) TAT AT ¥ (DHaTs 392961.1;
A9 B 15 widl H) & U 96.99% FHwUAT oS |
BTelifch, 3T SHIURTATSCH |HAUN & Ui 34 A1
P fifea g 3 |

FEANHed  (Aifdgai) favewr & SRE
ANTCe ¥ YA ATl (QMsHIeicd) a1 98% €
Y FUe Afed Udh Uhd dols H gl wd |
e (Feres) favar T |

URaT (B fSterm) vd af T (ke e & fog
MY Gl 59 T B THRTEAELSRnE (Fad), Frae
A i vferr fbe (QRid—fdhe) gRT ARIGTH
ST @ TS| | TAT A SIS UTNIIAT AT @

22

Ikeda strain

77 T.orientalis Australia KME24620
86 T.orlentalls Japan AB4SI1TS

T.orientalls Brazil ABSE1630

W T.orientalls Nagaland Mithun

T.orientalls Kerada indlia MN531851

T.orientalis

96 T.orientaliskerala Indla JQT06078
I: Chitase strain

T.orientalis Australia KME24610

T.orientalis Kerala India KMO43772

T.orientalis India

Thederia sp.Japan ABZ18436

a7 T.orientalls Odisha India MNIJ4TET
99 |} T.orientalis Mizoram India MH3B8473
99— T.orientalis Mizoram India MGT33348

Thedleria annulata JX4T5044

et = IelRar siRyelorT @1 Sfagaia (Brgaroriicd) &

Ufearers @ Uit TeRIeHGar eiid & sTafe afT,
B FTAT, ANTAS A TH7IodT Jifof+er & i ST
MY 23 I A 05 TAT BT ferdr fbe gRT 914
@ ARM Wofaal o ifedrsl & ufd AeRES
(fFrifea) arar |

WY # ARIR® M B THINT RF=H &

TEE (THEETETE)

fefred o, g2 qeaies don ugE TRIRS
W & W & R W fAYd & fau U@
s—arge qren FEY Wl (@R 1-5), frI e
I INIRSG ST BT WHIRT Rved (TadRivag)
HE ST & Bl fdofad fbar | orel, g wd
i, feave oRem, BYE) wafertt vd 98, U9 @ oIR
d 4B & fomic wd fUse IR & dafia @ge
(figatl) & wu ¥ aRwifa fbar w7 8| 390 =g
ol A [ T H 99 & SE (e furfrer)
e & R Jodid fhar S Fadl § (FhR 1—2
= PH WRET; 3 = 3SR WT UY; 45 = AlC UY) |
T NRIMRNTh® ddhhe @9 (UBFT) &1 A1 gRT
THIRITGETH @l gfte &l 78 |

Jphe reT & oy M Tl B sfegilfe i+
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T faeA STHu™ &g

TR Ud U9 W

qHfer Ud B! THfod W w0 W 3
IRR B ERAT (TSTATSH) DB
ge—IY gRar «m gan

I+ gAd & (fCave TR 218)

g9 vd o e

wiferal gd Biel qaferdl gedbl gva
ARIRS HRET AReTI
YB3y Eobl &A1 BTl

I=1d gATg & (feave uika)

g Ud I g0 U A g

wferi vd BIel uderl Jgw

ARING HAET JATTH
qo—2d &3 § Ig oura el

gaaer &7 (Rawe uRkan) e S=ia 781

g Ud I srge

Tiferdl Ud BICT Uferdl Sres! RE W Sdl g3 (HaS)
IRIRS HURET TATHR
YB—3f¥ &3 Tl Tell ga

ofTST HH GAER &3

& 19 fi9 Yy (A1)
aferat vd BIE) gaferal 9gd el WRE W Tdl g (BIS)

ORICS HS-2100V HRC-0N WITHUN, HAGALAKD
5:47 1D:142

o B = - 02:9. Hun

NRC~-ON W1THUN, NAGALAND

AV:31.Tmm

- geef}d . 31 . Gun
N i3 o

Wya TRt | uHEitEeE wg uBFT & i @9
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g 9@ gumel (B IS Red) #®
WA 9@ # FAHE a3wt B TS

JaicR &3 (T8) & aR A ured arel 1ol
d gad waiaRer # gaae fAga arew i &
Hedlh Ud Uelgw Tl Scaradhdl § gig sq AlSEl
YT UTe verell | I=e SXET B FHIaTAl

@ Ugdad & oy "SR gdl 9Rd H qad &3 Yored!
@ qEd dlolal A uTeld yonferi &1 e U4

YOG e Y URATST URH &I 75 3 | fAYA
TRATEl R 3UATg I dTell A urerd fshamaii
U4 Mg dhAd! 9 (@scid) @ ddg # erfl
TP UBR B Bls Il AlG[E el & | IaAe
eI W ddiel vd Renfasl & foy ve wewge
TEES & ©Y H B SO qAl R § 98
IUTChdl UId R b o0 dsif<d gXded &b
HATAT BT 1 ffIaRT B |

:
b % !
tard, W, %

e, 4:\?_' /
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AFAE SURTSYT =i ddt AEg A 7 3Ecay,
2021 & HIFIII-TACHA HYA ATHIH %7,
ARTAS &1 SR fea

RA & AT SURTSCURT o gd. debar g, o

7 TR 2021 (TOAR) BT HIHAA — T g
IR g, AMels BT SRT b |

ATHIIT — T AT A Dg, TS
B IO Ul IET B AR WX SN TH. DA
qIg, 7 HEl & @R IR Sla—dareE § 9gd
JENI Ud g B AJwY WAl AT B Bl
JMgarE fhar| S=H &M\ ol & oW & foy
e & STINT WR 3R 3ffdd TgHe™ dA B
JAMeYPHl R I fear| S+ YT &1 @rg gy
® WY H ITART BT A & {7 RIS AR
DI U BT AR A T ATHAJI—RTSE I T
ITHIE Dw > YA Bl AW ULAT BT Sl e
H SOl TRE BT THHA Y WA B | I
U A yeeil &1 argalie fhar sk A &l
IRT RISATAT | IBIH WA T YANRIATAT §IRT
fafaa fafe=1 dienfifeal w ams 18 usei &1
A sracie fdar | d=fel & | fraR—fawst 4
ST U A8Ied 7 e gRT fas R grenfirfea

SR @l sl fSwRR, am—faitre @fasr fHsror
dor g # g9 9l Mg R WR gl B

59 Ud, B & Ad—Ted Ut WR U TARIHAD
AT A1 fa@mar a1 | e[ uesi & SR A
S ARG Hed 3R Ig—IYAIRAT S 4R T84
T BT UERIG T T o |

AIPITI—TENT AT See $ & Fraes
Sl . I @F A | 0 Fihdl BT &I
B ok fUsel 33 auf # WM B IuARAN W®
YT STl | B Hel fb Ig AW, IMMoilfdet
Td HREV UG & dbioqd Ad & WU H T
A UTa BT AIBHT T & 3fId JA B I8T
g | S g8 Al garn & A ures o aret
IR T H T8 M U & 26 Hisdl Bl
Ties Iemell § wnfad famm w2 SN AT &
fafder SUIRT, % gRT A urer Aaell ArSrrRil Bl
JMITIHAT 3R FF Y & wU § AYT & uoiavor
@ 9N H 9 gamT|

39 AR R ANTGS & IoIaTdd, AT &
SISl JE; ARMels & AT SUHEHAT A1 dTs.
0cd, ANTele WRAR & $HY Ud FEHINT HAT,
St BIgEr 3, TP el STgeie B
TAT WIHAIY & UASYd &A1 B & delid a
ANl WRER & T AABRT W A o |

25



arfifer wfaaes 2021 \&\\@% ﬁ?’
b A | ¢

Shri M. Venkaiah Naidu

Hon'ble Vice President of India

ional Research Centre on
. Medzinkama, Nagalan

26



YER Tieraier

BN, PrIHH

1

URNAT® & Ui SRedhT,
TY] ¥ReY A SIDIDHRT
RIfeR, Sgad & T8d 51Ye
(@reTe) faaRor

gf2reror
el &1 o AT A
& forg faega urem # Jsnfre
gder yfsharsii &1 foharaas
UEE & deMP gdgd &
R A arerd

Ty Y o AT By
8g Affar (gage) @ faawer

16110 e I o R

e[ Tl 9 W AR TSl SruEd
gY SO S e (SUdl) & d8d @el 3
PRIBA BT Harerd fBar war| s e
FEHA H fFaEl @ oM QA @A & forg

fei®
04.02.2021
06.02.2021
11.02.2021
12.02.2021
16.02.2021
17.02.2021
03.03.2021
05.03.2021
29.09.2021
03.11.2021
10.11.2021
17.08.2021
08.09.2021

30.09.2021

28.09.2021

25.10.2021 &
30.10.2021

24.11.2021 SIq
30.11.2011

18.05.2021
25.05.2021
1.09.2021
18.10.2021

15.12.2021

e STRedl W Uy @RI T4 CIhIdhRol
Rrfar, Srgadl sge faavor, ufveor, w9 &
oil v JerR RRregeit &1 faaver onfy wnfier 21 s
ST & T8 ol 1,731 [HAT TAT 60 GTHY T2
ArIId BY |

g /~15a / forert G arareff
T, AT, FEIGR 106
SIS, WA, ARl 86
SYSl, BT, ANTelS 18
MM, BIEHT, ARTTelS 54
HIHH, BHGIT, FGR 107
HaTg, HHASIN, YR 103
SRUT, YA UTS, 3B0Mael UasT 258
TS, ARR IR, romad uae 175
ISR, BT, BHSN, HYR 50
A1, BT, ARTClS 40
TUIT—Td, HTsEl, oA 53
AT, UNA, TATTelS 13
HIYTdT Ue Tt 74
TSR U BT 63
TR, |, BIGH, FdTs, HHGN forel H 56

ISR Geld Td He-Tgeld, HYR

dremy gfderomeft, Aefredr, Ares 30
dremy gfderomeft, Aeforedr, Ares 30
SR, ARTelS 21
IR T B 24
Bh 102
PIfCAT UG B 53
SHIQR Ud % 34
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W e
HE. drieH fesia g /ah / foren g arareff
4 fHami @ Mg T A B 16.032021 WP Ud AHR 28
@ forg gor & Rrgsit 1 21042021 T, <TG T WA 99
faret 3.07.2021 SHEIYR, AgHg Td AUl 25
1.09.2021 B Td BIfGHT 21
5  ®die & gsdrT A AYA 1.05.2021 WA STl & ST, ST ud AT 68
SITER T faaReT 1142021 TR Rorel @1 @i, gy, Jamd vd
ufhH
31.3.2021 Sredrar forer
30032021  PIEHAT Tel BT WFMT, AW, SATCHMAT,
Shilkae!
26.04.2021 Wb fSTel BT URET, AGJAl BT Td
frew
ol ** Expression

2

is faulty **

SHa—fadaR, 2021 & SR SFOTdT SU AT (Aread)) & dgd e arf

(g71Ye) &1 faavor
4. 3rar faaren AT g arareff

1 YR > Ry 144 <0
2 3R 3IMER 3300 fuT 7
3 TP e R ol (@FRIe) 5470 <0
4  HIRT IER 7900 feuT 24
5  fi[ & fou o9 R 7.77 <A 71
6  dicaR AR 485 Il
7 ohens dfie 1925 ¥
8  MHYC 165 0.
9  XAdle 158 <0
10  9T/3P A6 510 0 1190
11 R T 3650 0
12 TR IR 26 0
13 @Y 310 0

T TE | SHT160T 98 @ e

APIT —I5TA LT ST D, FSTBH
ERT @M Ma &I AT TRV $hIg § 3 TR,
2021 BT U PRl |8 UY w@rey Rifdr =rerman
TN | I8 BRIBH SHAGII FHAI Bl I D
faem % va ugdt B forad faf= T & faeg gren
Sl I W Afeaferd fbar ar €1 39 BRiEH §
40 THEMI & AlHT TEANT I 67 U3 BT THUHS],
TIQY AT dIay Dl Slebl ST 1T |
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A
e
z a
® 3
o M
, Ol
%,
Pyt

T[Sl M H ARl ARTESRAT 98
dadl AEE (3792) Toewu S
11 BRENl, 2021 Bl HIHAJU—RTET YA

AU H& HSNIBHI, NS 1 SGSoll T H
AN STedhdT |8 SIyadl e (§99e) faawer
FRIHA B ARG fBar, e faeA feamr &
STREAT o Tl fart & sref—Tes e arem
O U Pl HIdATed HR & o Hicar TR,
TC 3R VAHIe O SMEMI (§7Ye) T faawor
fepar |

AME & A B & T g
H WEREl ARTERdl 98 U] @R
ReR Tg ST S9-FAieAn (Zaddr)
H AT AEH &awo ®REA

R 5l @ 99T Td H 6 HRAN], 2021 Bl
WPl Teeddl 98 Uy w@rey RifdR ud
ST SU—ATST (ET0d)) & T8d e faaRor
PRIGA BT A fHar | sef—Ted fieA
UTel DT bT g9 & folu e gRT &1 T8
UEd & dR W oM YA s I BicaR

T oA oHa™ @

3R Temnfesds qad faaRa & g &R Rifdr #
SN Y 34 AT @I YR IS AR HE UBT AT
(THUAS), whaTd ISR (TEew) $iR <6
ISR (1) T & forg e o MY |

e dorr guT Hust @ Ad & forw fege
DI G IR PRI &= dom o uggsil @l
Ugad =g MY & &9 W SR @ d@de W)
aeIRe HRIErr far 1| 39 SRM fhaE 3R
Ienet & dra weR faR famet a1 o smareE

frar T s asnfeel gRT oA @ aared
BT FHM BAT AT | 39 BRIHA H Gl 86 HwArl
T 9T o |

ATt F T B ST HH B [T
S 39 A (SleEdl) % a8d
goR & NS Td ARR FH e

SIS JY ATl & dgd fMfadrdl Aqari
B AACPR, Waddl Td WI—Foid a1 AR
el @1 3T QA A B ol R §RT Bl
TS UBA & ded, 21 3B, 2021 Bl ARTCIS & A
forell & 99 MR ®I 50 3R RUg T=AT 2,000
[P PR ATER BT AR fhar 1| B foret

@ HGGH E; SR el & Aiagled], WgT R

TR, HIShemg oie, $3R < U Ufteder, o, ML,
AP AR du faaRa ey g feaer o fAya
Ul b SUANT WS HEr, BT, HelsH

HSSIHAT Tdi 3R WA 5l & aAfs T g &7 ui=g
AfZST ¥ AT ARl Bl GaR Rl & e H
I TMTHR ST fAaxer fear |
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aiftter ufaaas 2021

7 L [USALSEN MY 1P

L
Tanbling T ameess breas
2 April 021
EAR-Astlonnal Rrseareh Cestre e Viiban
[ epmiree g il

framt #t o™ @ ® ® fog
WY 9eA 3G AsHE SSUE gest
® AT 9 APYT | 28 TF 29
REay, 2021 ®t 9] @y iR @2

TIQMETT HTABH

AHATT —I AT IR B A A,
FSOlBHAT AMTTeis + 28 fAdeR, 2021 &I, oRM™
PR B forg YA Ure &1 d=fe Jaee wermsil &
BRI TR U UfRNeT0T BRIHH &7 Ao T |
TRNETT HTIHH BT S MY Pl &l AT B D g
IS A uTa &R g9d A8 W SRS
QT BT AT |

29 f¥deR, 2021 T Ug WReF IR T
o ar 5/ 50 el Upell &1 &1 TR Td iR
H8 UBI 0 (THUAS]) & B SIdhI T TAT AR
YT uredl BT UIRFN P qa] A fGART @l
TS | URRYT HRIGH b SRME fHAE B ueEd,
gIocIed, @R, UY JABR W e FHeIadl
Bl STHGRT AT SHd e &1 faR AT | 39
PRIHH H HAGNT fSTel & oRTH BIDI, oR1H Goord,

30

=iy

\I

A
o C.A P
z a
® i
S S
*, ol
,
hypt

HAM Goold, THANT, HaTs AR HRTHEA Tal & 65

R urete fHaml =1 FgwIiiar @ |

Al H T & T B B T

HFRS BT AT

THATI—TET T AT Bg 7 SO
I Ao (Sroadl) & ded onfearfl wgerl @
MMAR, W@Tacdl T4 WI—doid 99 IR foam
BT M I BT @ oy TR gRT &1 T8 U8
@ dad, 15 faHeR, 2021 Pl ANMCIS & YR T Bb
RTell & 34 fAMT BT 1300 TR ot fAaRkd fay |




Vol \s=

TS

9% 4 i gEmEan &g Jisnst &t
siftm &9 39 & fou Rauarst & 5%

9% W Iy Ferad &1 Uit &g Mg Ao
BT 3MfH WU 9 & AU 23 TaHRR, 2021 BT fRAURDI
P UPh 9B AT BT TS |

I I s = -
Stakeholders Meeting v 1|

on W
~  Finalization of Bankable Mithun Scheme
1100 AM

23 Nowember 2021

Uheganised by
] ICAR-National Research Centre on Mithun
2, el siphema, Naggaland - TYTI0G

FB H WP SIFERAT "E 99
e PR ug gl & J@q se
ICora D E X

AOTR & JAMRT [57el & d! M H 4 BRaw],
2021 B UH UENAG IATeadl 98 Uy @Ry
fRIfeR dor dvEdl ameM (57Ye) faRer wrimH
AT b 1T | 39 HRIHH H T 30 AT
P UHUAS], TIUH Ud g T BT Il ST T3 |
59 HRIHH H gt 100 fHaHr 7 Anr forr o
Ienfel & W e R famet @ A emafea
o T qorm A uygel &1 dedr Rels g 3R
it ddeft faarel @ Ae & fog e § s
AT @1 TP B Th Ugar IUBRY & wY H
TR fopar T |

T YA SHa™ g

AT @ SE—TET e Yol Bl Ay
T & U WM @ Ugd @ dR WR AU B
qed fieA fFaml @ B8 USR & IMeM (37Ye)
S ®icaR R, Shefsdl e, $3R W, W T

Ufid@der, o, e, ¥Waie AR du faaRa ey
M| gED AT B Wirel fson, Bfeereres, des
3R VEamrifesd qarsil 1 fqaver A1 fear |

AT M | WERE ARTESHAT 98 99]
@ PR aa Seadl ee (3992)
ICor A DE X

AIHATIRTET  [HYT I dg, NS
TqAT FBUTAS HYA Ud ATh AREl R 7T 3 AT,
2021 Pl HYTH WU IFBUME Yol & QRUT Td H
T HIENA®T SResda—as—uy] W@Red RIfdR 3Rk
AgEdl e (§77Ye) IR SRIBH BT SIS
far | drRisH & S T91 Toll, TuHars v &
fFreerd - Haifed fhar ik sad g aIfafy & wu
el uRve & reder A g qde] 3iR fafdre
Ay & wu H Rrem uRve dAew o T IRY
SuRerd o | 39 HRIHH § BT Ihd & IS Tai
@ 258 fHAMl TAT I AR & A= 9T
JNHTRAT =1 AT foraT | HRIHA & IR 58 AT
DI UHUAS], TIUH 3R dIF BT bl om0
o7 are faf=1 SIffl R smenRa wasts e
TR 1 TSI fbar 1T | U 3re—Tee g
UTel HOTTEll 1 SAlBi a9 @1 U8l & w0 ¥,
ATAW e (87YC) S BicaR AR, HIollers
ofie, $AR ST, SR S Ywdldber, I, THIE, DI
3R &y f faaRd fey a1y |
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7YY % FHAEHA TI HATE Tl |
W SITEhal 92 Jgadl e
R FEtEd

AR § ST [Sel & HivTqHA Ud AdTs Tal
H T HrENfie] Seddr |8 SIeddl g9Ye faaRor
BRIHH HAIM: 16 3R 17 BN, 2021 DI AT
foar Tar| 39 FRieH R gRT el v
Th-Id &l wef¥id fear T ik Jadl & d'd
e fH[A T UUTTell &1 Al U g1 & forg
AW gRT &1 T U8 & AR IR BITHRA UYL
faer FRICT iR 7a18 A A8l & el
(§79e) ORI BIER AR, Aoiiens e, $aR 1 vd
UAleR, aF, THeE, Adie iR It faalRkd @
TS| e @ Gwrer vd fEfd we qen sas
B TR ST S D THhID B ATTEIRG TIAEToT
& AR A B B I B dhAd W
IMATT BT T5 | §9 PADA H HIGHA R AATS
T & 209 fHami = 9RT form |

At F T B ST B B [T
FIHE AR

18 Hg, 2021 B, THAMT B 3T BT IN[AT D
Al P IR SMSIAdT Ua™ $R- Bl fa=m H
ATGAMT TAT SRAMT Mg & 21 Bl dr 01 fa=r
MY & 950 FvToTT ol 31X 850 fhUT URM® MER
(FCTER wIe) TAT 850 fhuT URR wie faaRa faar
T |
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Ty e |§ RgE # ot g
Higdt BT H™

WRIRATT w0 4§ A B dda qad 99 Yorel!
@ d8d YTl SIAT Y&l § offd g9d mariiy &=
H wed 99l @ BRU §HD U B UP ddbiodd
JOTell BT @Il Sedl & | gAfoly, Fere J fied
e[ Bg U A—Ted died fadfyd fhar € o
U% g8d Tl HOTell &l fddhed UaTd &_al & o
BT STORAT DI YR DBRAT, GYST DBl gD T3 WA
YRET Y& BRI, AERS SIHTHRU Ud HiAER0T
I RIS oo SRiY @ras uded JoTrell WY were
FRAT T | 57 A B e H @A gU, GO A
R UTe R grel Mial dl wEArT Al ($7Ye)
B 3 VU DI AT I § |




Rsteuy *

o A SS9 d Ud fSTal &1 91 o8l 3iEf—189 3318 &l fesie vd <ermuAr &1 ad

werfua fear
ST, BT a, B e 11.02.2021

1 ATt M 719, BHifgAr e 12.02.2021
3N, M4, IR et 6.02.2021
HITHH Tid, HTHANT Tel 16.02.2021
ATaTg G, BT Rrer 17.02.2021

2 TR IHI TTia, JAfa e 4.02.2021
TSR BT, SEol foTell 30.09.21
SRUT, 9TgH IR 7l 3.03.2021

3 BT TSI

1S, ARR IR foret 5.03.2021
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BT H FAEHIRET FINET0/HEHANAT/A TSR

19}

SIS EE]
BHR dTHeITe

. oI
AR ATHATE

. S
AR ATATE

19}

. ST
AR ATATE
. oI

AR ATATE

St Ay
B B8

3

deitee dsiie

CEIIRED

CEIRET

CEIBED

CEIIRED

CEIRET

CEIRET

CEIIRED

detee dsiie

ayyfafdrear el & forg A yeET

RO PrRIpH"

NI Eas Ao | Siles SaTel &

ENEICIEEID FIARNIHRYT B &AT FHfoT
PIRIHH

geIferfdrear “HIE BT Ul T U SHBT

ERSIENEE IS Rl (Cfaferdl U Rapfer) -
FHAAT H FAER TH° TR IR
BRI

ggIfaferean IR Ude yomel! § W

RO Iruemalt &1 faveryor

e ESEICIEERIRERTICIEE IR

ERSICIESIR Stafafaerar e, 2002 o=
TAU—gUASIT iR Sj@e

IYREE SWEd BRI WR Al & A

geer SaAlTeT BT ABAH TR BRI

ggIfafeean ARBRTIA (TADY) TRt uared

N NICICEIE] B NI gRT TAUEYl Rudext
B FaRerd et o’ R
FISTHROT BRITTAT |8 freror
EaRER

gy "’ DT Ydl N1 U SHdT

e ara=

RO (afaferdt v Rafa)
AHeOT I FAER dh TR TS
BRI

RMEIEEN HIPTII— ALY T

eFolatae  TIIARdl & T8d gRuST T
HEUDI T & [RIF0 W &g
PIRITATAT |8 UIRIETT BRI

YN SR WIHargY UIgHS & Arsd

gder APHTRAT T WA HHaT FHRIG
AR & Jeaied (dgas) W
THSIT

Y SR BRI R AR B AN

gder IS B AHAM W BRI

10 feasi
(18—29
STTaN, 2021)

20 fageR,
2021

22 I,
2021

28 I,
2021

24 TR,
2021

CIRCERID!

(19—20 g,

2021)

8 SaTE, 2021

22 JIFTR,
2021

27 9 29
JTATER, 2021

06 feadg
(25—30
e, 2021)

CIRCERID)

(19—20 TS,

2021)

TUHRNANE, BexTETS

AP BT I
Taig AU URER,
ANTeS &%
AIPITIRTST A

SN g, Ta}IEG

ATPHITII—TTSIRNRATTS,
‘HYATA

JUASI], R &
AT AR H ISR
Stafafaerar grfereRor

()

IFTEUTCITH, 3 ool

WIHATI—GRUDT T
HEudT I feeme,

FRITR

ATPITTHRTST HW
JTAI D&, TaxER

HTH3TII— TATSHISARYT
(THTas)), areret g
WIPSFI—GRUSDT T
HguHT I Feernes,

HHRITR & FEANT I
AIHAFI—TH, TeRTETE

s, ¥ facet



\\'\/\‘\// ~C,Ap
g
L &

f. fapH TR

PEIE]
oAt ST =Y

A I =Y

sft S, feure
g

&1 Sy=. fauret
LR

ot dv=. feura
g

g Yetled!
T
LRI
T

g AfTen
BN EN

g el
go

IS oRgd W agarel

qb-iTd] BIHDB B foTT eTHar

3fefr e Afed Praferd vd
AR a1 BT TR TG
RIRET

Y] GTHCTE
FARRTE I BTILATAT
RN CERS e
g PESE fomfor FRisA
B Uy eRfeam
g mem

UUH TS T3l oRRdT AT

UTHIT T DhRYI

T YA SHa™ g

EUREERID]
(23—24 [,
2021)

12 feawm
(11—22
STaR, 2021)

3 i
(10—12 3T,
2021)

03 fea=ia (12—14

(3Tep3TeT UepTSIET)

U US U3l oIl 374

“gole ST Yfshar”
TR 3ieATS Ufdreror

“gole. SUANT Yfshar”
TR AfTerrs fdreror

“ATPHIIT &G Y 5

PrS, 2020 B AR

TR 3iferrs ufdreror

BIGGERIRSECICA|

SIaRT, 2021)

03 faa=i™r (09—11
IR, 2021)

03 feasia (09—11
3T, 2021)

03 feawa (06—08
RYdeR, 2021)

05 faa=ir (20—24

(aTeR3TeT TBISfE)

“gole SUANT Yfshar”
TR AfTerTs fdreror

sl PNINE]
A1)
TR PRIEE]
JTYT)
Tus IR
1Y)
TRl (RR)  wemad
TRl (RR)  wemaH
IGSIRSI
[N

UTHIT T DhRYI

TIFR, 2021)

03 feasia (09—11
3T, 2021)

05 fea=i (20—24

(31ep3TeT UepTSIET)

AP =Y Y HH

Prs, 2020 B fafaref”

TR ATTelTe freror
“AIHIIT &G T 5

Prs, 2020 B fAfedref”

TR 3AfTerrsH ufdreror

TIHR, 2021)

03 faa=ir (06—08
RydaR, 2021)

03 f&awia (06—08
RdeR, 2021)

HTHIATI—TTSISTRATS,

SIFCIFEIME AR

HIHII—HIMETE,
T

A, BexTETe
A, BexmEE

M, BExEE

HIPII—RTSTT ATael
A, BexmEE

HIHITI—TE T
T, BexTETe

A, BexTEE
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HY EH ®F, ®® Bl SUATERT

IR P e uRue (AIweR) gRT - H WM U &R, Wdl U= uRIerol b1 Fare

WMPITI—ISTT AT g B, AR
ATl & dearagr H 99 2003 H PV A= B,
Bh P AT 59 ol & Al w1 Fdad
THATD! S A [ATd BN D fol¢ BT T8 difh

(EUHe), P vd dag &= B Rig denfifsar o
e dor el & i, grior gamil vd faar
HA @ fov = 9oR &1 U9R BrRImHE B
MO BT WA T e, 2021 9 AR,

IATET da 3R Wfcg Ui &= & o Wenfiidr 2021 & i Henferd fhardeml &1 faavor <= fear
ITed Ud Al db g9d SWIaRel & &4 999 7T 2 |

SRS Pl TR ST A | PN e dg & sreeel

drfer®r 1 : gf¥rerer vd yaR wfafafer

yfR¥rerer HrRisH
qIguhHl B GEr gfomfirn @) s

UTed / Hafadal e SUfErr e Syt

fram 28 50 672 1107

TV gah 8 15 140 314

TR BTl 2 3 30 43

Eayl 38 68 842 1464

gaR fafafert
wfafafirl & G yfeafirn @ der
e SUdfery e SUcfer
161 265 2013 3787

difeer 2 : gqaiiie 9fdeT srisa

oy a= faaie (saf) gRreror &1 fi® IR IR

gy Hfeem &
B STe | 17.11.2021 ¥ 20.11.2021 Iqradd, Aebg 3R T=1T H B 4 12 16
(@R i) AETHROT YoTTeAT
a1 wReY 3122021 ¥ 7.12.2021 PUIRST Ui 10 5 15
ECE] (@R fea<m)
Gl 14 17 31

qiferdr 3 : UrAIfSTd srdsy

frie (@—a®) e@fy () orfww gferafiey &) g yrifsa ura A

goy F T orsh ®

12122021 ¥ 05 fRadim B & [bAMl B TRIUoR 7 18 25 BICIS] 3132750/
16.12.2021 g UfneTT drRisH

36



ICAR

T oA oHa™ @

darfarat 4. 9 2021 @ <A Garfed @dl wR yRiErer @Nuwd) vd i ufea gy

(TheTST)
fawa Qdl 4R wEer (und) Irufea yeeia
Bl / SeH genfifeal wdeaen wad /SeEd glenfirfeat gl
B H=T B gl B & P W=
NAIEEISIECRI N 1 10 EICK 1 20
S AP (Adie Biv) 1 6 T AeX 1 30
qe1 fagm - gedl 1 3 TS 1 3
EIEI] 1 10
PRI STl Faa 1 5
SEES)
frwrach afeaiReT 1 10
He 3 19 6 78
TRRMEHRIRY  (Faw1) oRASHT & Sfdifd  Seias=
rgedl, @. I, fhaoAr ik HamEg Ma H 14 Gelte L dee e A

gfR1eror, 12 AEeIRG YaeE dRiHH AR 9 fhar
@ Tl | 09 Wa fegw (Wiee fIad) &1 smare™
o ar R aH wHen 204, 193 3R 119 HfrIfr
= FEWIRIaT &1 5T 83 YoYU 523 ARG emiie
off |

BT T AT NG IR WRBR R Y& fhar
AT U (AR BRI & [ d8d B forel
& TEa Me g T gFofogs Al S oreHl Tl
BEHRMl Al H agHell YUTell dT HaT wWRed

firete) @7 Si 13156, SIA 3085 T4 SiA 3222 SNl 3@
SUoele fhe (TEagdl) & foerd geidd W)
Wa—u¥ierr fhe Ty g fafa=t wrial § 39 sl
TR 10 USeHl BT A fHaT T Ud T Wd
TRIETOT (QNMUHEN) # fhal @& Wd # Wie B
fom—diter Wie &F 2 Ud Hgadiea Wi &
1 & [HERId qedidd 9 06 USH P AT
fopaT AT | THUSTS! BRIGH & Jdid U Y b
JRHTTH 11 qAT & AR DI fbed diuel 7w 47 o

U&eT Pl STUATRR &I T4 FReT0T, HaT Iaxall Haer,
UHIpd By JoTell, N1fdd Ud HiY Fadl a™ R
g AfRIeor HRiHH mAIfIa fhy U S e 97
afer TRl =1 AR for R0 23 g9 Ud 74 AfZATg
NIECI

UHIhd HAe Yaed DI AlBBR a9 & oy wHer:
20 TG 30 eI AfRd & 9R USIHl BT M
o T |
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arffen widea 2021 M ﬁr

AR '
ICAR N

LN

K
o
e,
LAy

Frontiine Demonstration - 282
N letraatel Cop My i Pty

i
g # UHIHd B TR THYS! AR R YHUAS!
CCCE G| & TGN B AT T, oo, R

TaT fIS U9IT §RT §edl @1 76T eal—1 fhw  afeuiReT da-iid iR &H dFTd dTell Sidl o
¥ Jfde Uve dodi & Jd99 W Th G- R UhUdS] BRIHH & ded dR USIHET BT AT
forar mar | Sreiel &1 o 9 8 & Tifeure foar mam|
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ICAR A

@D, B g =T Tial § 7e1 v S &
THAT BT fATIYUT oIl G & ART BT a1 w@Re
Ble Bl faaxor ff fear Srar 2

ATeTRT : T AT BT FAAWT

o] oia e/ fagawer amareff wfsafaa
e ey g TR far ata

1 200 250 3

_TRAINING ON. %
Vo 2OIL HEALTH  MAMAGEMENT
EXTENSION  PERSONNES

o oA o ” .':i- |I-|

a1 W@y y§ed R IR iffiel &1 emar v ufdreror

¢ B S

L

e & Ud 947 DI TR ATy
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W oneanic CERTIFCATON ¥
ORGANIC KIwl Fﬂ!.ﬂT PRODUCTION

PAAAMSARASAT KHIH VIKRS YOIAMA (ROVT)

et =

AT dTs P Jdd IS gl & Tl BT aRT Soedt & T8d AT JMER &1 faaRor

40



\\'\/\‘\// ~C,Ap
g/
S ¢

AP
ICAR

‘ﬂ_g- mamm

-

wlhivan i
R T T r—

g ':.;

JTSIMMETAIR RIS &b T8d Wl & ATRT Td I BT

UTHIe Tl BT Folld AR U4 fhdr dsmfe et

26 TGaR, 2021 BT IS P AfIE v e & IRE Afgen feam faw, 2021 & IR AT FDT BT FHM
ST AT # AT o fqemeffror TARTE

41



aiftier wiare 2021 \Q\ET:/%

e
ICAR

B

TN 9T & d8d aTRgdl %! Sl &l SR

g FE LTTRATIN 1 10015 ANG IMPENENTS ‘& _!
| it =

e - E .
[l ~

JMTSIMSTANR RIS & T&d P AIRT R IueHvvi & JAMERMSTANR & T&d PV MWIRT 3R Iuavvil &7 A iR
fae=or faeor

T )

¥ ¥

- U7
Nirtual Fanmey s fvuronass

WHTS Tl W 1gd LI R fFam asne aradia SIHT & FfeTd SUANT TR qGarel B SITmddr AT

42



ARDIET e

26 TIRR 2021 BT T HY vd e Afae & SR Afeer fae fead 2021 & SRE AT foamt &1 sifiee
ferrmer gfqafiar # 9rT ofd faemeff

BALINIEATION.
FRODUCTIVITY

',:_g“s" \q' r

= womo sowosvass B E
WALT
0

faeg a1 fRaw, 2021 FARE

43



AW srEaE R

Ao &1 3Mde

e & aiftar (SfaRan) a1 &=
qrel RITTOLAT Bl @Il T
JOTPH AT TR eI

T Ty ferafese (1
cfed) dAfed MY gaf 3 W
fshadt vd mfeaAe geara
BT T PIAT | (STR—ARIT
RIS

A B 9R ag-RIar Bl et

IR Y&l 9RA H g I YoTel!
¥ HIofer YA urer @1 3Meber Td
EIeR]

AT UG 3M0Mel Uedl &
THIRNge & fov fed daex ud
R el (df wefo) @t
g BT

e (g ) & uwand fieA
9 &1 fadifthbe vd wH +
IegT—HRAATHS YRad

ARTers H AT T gg @i &
I & H ARl IRURE
e # W1l Td UIdH &1 AR

e # Tiaven @1 \iE ud
gfeeRol g eI fbe, Ul
(ATPHITTI—HIBMSIRAT Pl IR

AR gRATST)

44

YT YD
(Rarrs) @1 A

S
S

. faspa s,
. Q. HARRIYA

(HTPIFI—TTSIMRTE
BT THIRTYH)

SI.

&

& &

T, grifcrarer <4l

1. . Irga

ool gh

fapa oTR.
D TABRI

qof 89 @
durfaa fafer

S, 2023

S, 2023

fedaR, 2022

fegaR, 2022

1, 2023

S, 2022

S, 2022

31T, 2022

qg—dIsg &1 W URH DI
fafsr

Sf. gel. gAfaaren <dt - S, 2021

Sl B @

SISl &. T

Sf. faga Sireh

SRR b SIFS
2021

Sl & g SECN

Sf. TH. 79, g% 2021

3. A9%d D

Sl BIg @

Sl UA. Ta. 9 NECNE

SICECIS LR 2021

<. gel. gAlfarer <dr

Sf. BIg @

<l faga Sireh 2020

Sf. BIY @

Sl Ta. AT ggan 2020

SIECIECIGREEI)

S1. PIg @ 2020
2020

S TH. TE. 9 RideR,

ERCIENIGRER 2020

I, 2022



QIR Td Al

s AR, lIRM GAIfarer <dl, fade e, o A IR, oleR™ Frllfcaren <dl, fade S,
T b, PIY W U9 TAYE. @ | Th o ITg9 HP, P W U TANE. WM | URER
UF & forg Hasrs Yar d=ie REPR (Sfea WA @ oIy 9IS gar dsifie JREBR

IS BR T IS 3% UfEe Rursae, Eferd IS R T el % ufHEd
2021) Rursaer, 2021) |

faspm, oR, Sa¥), R®., HEd, s, I, ). ATIIHTE, 3T AT, T Of. ST (2021).
Tadl, e, U, ¥dd, UH, <dl, 3AlS., N0ad, R o7 ¥ R Ul & Uehl T ariRd RISy
®. U4 YW, T, 2021. IO & SAcgRISS (o TRRM & IR—Ee A & fadnns
% fefored fazeryor | ep1] e @l I RICC &I WHAV Ud gard RIfhan | veirgs
T arel 49 i€ @l aiffed faar i daar 2 | HISHISIAIGISA FIIceiciiot], 106(1):273—286.
gpel gelfe, 40(1), TS 107—114

T, TATH, REE R, ¥, T, §) GH, S Sicil

T, 3gAS, UHU, GRS, WL Ud fEm U, e UH. UA WM, fAHH IR, UBHA I, AMeid
2021. feT (a7 wefor ) Wit # 414 wus @ o, 2021. fe 7 40 ot fewaRReerr vd ofm
ci)i\gm QIS 9918 m%q{udq fafy & gfq arsr va T (ISBN:9789391734268)

ST 8Y A1 Bl IOl Qd IARAT DI JeAAHAD

WG URIBRAT, Tglenfirr ! 14330 GERICINCCIES

e, 01, s, oTR, @1e, &, Y, &, Wermgad,  © 93 ST, B, FERTOM, 1. 31R., S, 4, _%HTH,
TAUA. U4 @, TH.UE, 2021, 4 fRe # 1, &, TETE, resTegRal, Ud. U9 A,
TCToE, fie # favrem uwaa (dRe—o) THYE. 2021 ﬁf@ﬂf‘ (19 weferd) & Oxofdl
R @ Tora, WREET den gesifRiee ud . AP vd O SurE; Jeel gafes,
JMRITSfeT Ta WhTsel BT FaRed HRal ¢ | THAFI—TSET ALY I dg, kS,
T 313U STor 3iTH Ufager WgH, 91(12) | https:/nremithun.icar.gov.in.

B @ faam, @ 9dE, va gAIfoarer a1, e et éﬁ IR, faspH, =rgar, S5, L B, @K,
& @ vd i T (2021) 1 ATTERS $. Td WM, T 2021, YT # @R wa
e (3797 wefors) e Td SO S aren vl FeTaT I (TheAs): fafecrera wwfa vd
BN B FITIaT R fhamr 7 gRon | vRgT U, THIDI gelfeH, HIGIu—TEg Ay

U'/"erf 3]77; glu?c,7(-ycl\l(v/ g/q\l-lc\"g/.-/, 56/7}'_/7/?/% (J\_S" 31' E'H‘ E%(r, [ E;g, https://nrcmithun.icar.gov.
wIferrerof, 39(10) : 67—74. in.

CleRTH gAIfETe qdl, @G, RSl e © ﬁz@ Rl _él NN GAJGQ%JEIQ, §E B
ATg, e HAR Td Aibar RiaRsid [48 (2021). ST, <qIvAlld aRPICIol Td TH Td &M |

FPR GoR (WA yonferai <ll) Rrggetl @ PN AMCS PR e At e |
gfg, S1a IMEIME Td gHHe d¥edT W) A APIFH—IETT BT STIHIT B, A

U DI YT | sNITIT 7y =Ifeear 60(2): https://nrcmithun.icar.gov.in.

233—237

T, Ao gs T, gusT Tan, s &, faard k! A

AR POTRAR, o, . afe e, R, fapH, SRl 4L, fee. Tow

qr, @™
TRET, fRieT weTewr, 41 SAUfY, ShemR. XE, S SO vd fqam, & @ (2021), wgge H goT

45



aiftter ufaaas 2021

Sae B geAold : IRRFGATES g9 IS
TN, HISHIGIIIT—8RS gevaod, IRl U9
TR TE Wik U, U8 209-220 (IMESTHAIC:
9780367479909)

faeps, o=, UBHA, U, ARIIUE, &, HYH&E,
U, ucd, §IUA. Ud @M, THUd, 2021, 49 H
Hqe P W9 g A FIeR U4 fAfEl : U IuST |
e geford IR IS FAER Bl eI, TS

1—29. (QMTHITH: 978—1—53619—755—6)

BT I

o A, IR, @H, THTA, SIRM, 41 wd Jgol,
T, | A # aenfe yeee gfshard |

o SIEN, fad®., THAl W@, AR, fAmHH. vd @,
T Ud (2021). AYT H HEUBT—GRUBT AT
B APAM, FHgu—Well. Ramr, 25—27
(ISSN-0023-1088)

o el fa9a., =Fan, 9@, R, fasA. wd @M,
TH. Ud. (2021). 909 wHI H M UTe,
IH3TTI—TH. 74 (9),27 (ISSN-0023-1088)

o THAT O B, HERIUM FRIR, Srel dI, TG e,
faemd & 1 vd & TH TH (2021). 9RA B
IR gdf gl & # ol & weayol wendr
q[STd R, Frifcar Read g 3(7): 644—647

o TS HOTAT IR (2021). SII—HAYRT Bl —
3G I I Hh fava; AR vayd H fai®
1.4.2021 BT YHIRNT

o THITAT SIAITCT (2021). J&H UV Tq<dl BT HAT A
e @ oIy SIg—dYRT Adhs Hepl - Y |HIET;
AT UaAUN AT 3.6.2021 B ISR

o TAE FHOTT WA (2021). B~ HEA Bl

46

gawouldd BT T gRkRe aefd & wu H
BT Hecd | AR U # i 5.8.2021 &I

PEAIE]

o T8 HISTAT G (2021). FhIdT Pl BB
% Nl § e anfdad o & foru A7epr @
qel B § BIfeRIT B9 | "R U H
fadid 2011 B THIRT

o 3 TR ANTHAR (2022). H&T UGYUl U4 IHD
SRS SR | AN § TSR 9Re
faT® : 30—03—2022

JITEOT A

§18, U9 UF; cllelorygal, Ud; g, &; 8, U7 Ud
Y, THUE. (2021). “fAYF UTelF g9 UYSi BT
Asifereh Yeer" AIpIATU—TET AT IR g
ER UPTIRIT UfRIETor HaTed |

F-gep1a™

@ U9 U9, 8% U, 99dT of &, 818 U4, T4,
fam & @1, R, I vd Sl 41, |@re, &. 19 99,
. (2021). FFHUM UPIRE, AHATIRISTE YT
AU B

qUER 96 8 eaRd (A S
EERT /)

P I8 dg, Bdh 7 1501 TATH], AT
Ao a9, IRPI & Agferd TN R IEAR
BT AN fhar, ddld, B 7 TEVAT & d8d
fpam—dsnfe foar fausl ordepd &1 Mo
T, ddid, B 4 YauoR AR, fawg gar faaw

Ud &THdl HTAHA BT AT T |




qi9te1uT T emar Eion

“q9] wH F ITNE WEEH wE WYR
qEE” 9T 25 | 30 FEAT, 2021 dF
06 R AN HFRIHA

AIGH3TII— LT A STe™ &g, oAl
q oy RIfec wiees WErad R e,
HSSlhHl & BEl & folg 25-30 dCaR 2021 B
SR U] BF & Je1d Je8_ Td A e’ W
o6 faadia uferor sRigH SIS fdhar Tar| a8
TRIET BRIHH, &HdT AT SRIPA S TP 9N B
w # SmAfora far e, Rrdd Sewy ugEe

S SUAieHT  (SleEdt) % dEd
“qIeF ®MT 1 AE JEEA T
P aeq’ uR givetr BRiE
AT~ TS AT S B, HSolHH]
H 24-30 FGR 2021 & IRE Uy RAfEw aF
HeH (GIgY) & oIy Uy BH & delli-id Teu
vd e uTed W 06 feavira et srfme @
AT b | g wifRieror # ug) fRifdear e Aers
TFET0T GRRI, ASfTHAT @ 30 Avwy Bl (fgdg
) F 9T foraT | $9 Ureed H giardl Wi gdee

e & dR F fhaml o Riférd vd Sried 6T,
I S UG DIET BT o1 a1 & g ure

B, S BTH GaTas db-idl ol Faled fhar
AT 3R AT € U AT, Ul DT [T, g,

nfsharall & IR H SOl UaT &1 o difs )
PYD AYSTT BT ST €| 590 AfRreE0r Hrishd # i

gyl fafhear &3 Herie Bal + Ag9nT fhar |

FIfeddIa ST, IS Jde 3R Ui & AER W
GTeTRD S Far fbar 1|

L - on ‘I_:\_ _f:
Scientific Management of Livestock Farm 3%
vis-a-vis Mithun Hnnband.ry

28°.30° October, 2021 e
Organized by: v
Centre or "™ ‘-un I

. ‘ziphema, Nag

Scientific Management ul'LIvestork ¥

Farm vis-a-vis Mlﬂanushandry
24030 Now

47



qriter ufaaeT 2021

WHAII-IET By oFaa= &% A
dowe FEnREl ® fom w giren
FHEFH BT A=A HAT

HIHATI—ITETI HJH SIIHL Bg -1 30 TR,
2021 BT 06 feawT UR¥eTT BRiH & FHIT BrRIHH
BT AT B | 39 9fieror Srismd # uyy fafde
Tics FEIdH UfRNeTor G, AefTHAT @ 30 dIUHY
Bl (g =) 7 9rT forar | 39 ureasmd 9 g
PN YGed DI S B A6 Ud gRATAHS
ddip] DI HAMT BT & el U] AT, Uil
P FITAAT, TS, QT GRe, UoH-  UeeH

3R B TRl & IABR W AEEIRD A Y&

" "\!&E t" 8 LE B
ng, \4 \i Q’“ ‘!4 l\:J i/.

[ AT SIAL

' ‘l"

v l'\

~ A

¢ Programme
on
of 1 westock e

Scientific Manage:
Farm vis-a-vis

Scientific Management of L[vemk
Farm vis-3-vis Mitl:un Hushandr}

48

Hegh
\S’/

fopan rar | g srfafer, Sf. wre T <Ho, iR,
AUHTERMTE, FSIBAT 1 I AT 9 &g
ERT URY &1 T3 39 Ugdl &l WHTd [har R vfdsy
H ofl FROR g9lF &1 IR b |

ASONBAT 7 BIEl I ©d § foaEl & Ja1 &4 b
AT Wil | HERT BIC BIS S Bl I
BT AT BT | APHATI—ITE T HT ATAIT D
& e S UA. uE @ A ulRer § affea
FT IR BT YHBHAG & qAT fHeAaTe T &
g TR UHIeT STAT AT &1 BT BT S B of
Tgd &) & foIv wreartza foar St asf=ie a=id
q A e W Bf A g |

=E=I

Scientific Management of Livestock ¥
Farm vis-a-vis Mlﬂlun Husblndn

Trllnlngl'rogrnmmv %\E
Scientific Managem( nt of Li\restuck =
d

r- .~ tre on Mlthun 44
sgaland - 797100 [
-

Tnllhgl’nm“. W
Scientific Managemem of Livestock &

Farm vis-a-vis Mithun Hushandn s
pIURTIE i



Vol \s=
“q9] FAT HI THEAT TF SAFEEHAT
W AN

AIHIATI—RTENT [HT I bg o 12 TR,

T YA SHa™ g

A geaEEEn o R " S @
FRaFi-asieht & T Jae HEmd
AEAR 9= ) Rg Ael S & fhar—

2021 BT "UY FQANTT DI FAEAT UG ST
W Th IRAME HI AR fhar| Rt &=
S Ul U9 gred, YU delie Ud UM
TPHATTI— SRS, R g1 Ry 77 @
# 9 AT drenfifeal @ R # adae Refd,
GTEAT Td &HT Bl S WR IRy ga fear SiiR
delfe (% TG B & g1 SNTeddl Ual Hee
R SR f&am| BE B FAT ddbiie & g
UEQal, $UD AR AR Ig DU BM URl B
STEHAT g Bl AN YIRG Pl &, R H
AT | ARAT H AHAJI—RTSE I AT JHe
HE B AP UG T, WG BT Jaick gdadid
g dg, ANMds @ d9HDl, Had HY
freafdene™ (¥9y) STga! & FHr AaRl 7T e

S faeafdermers vd years fh¥eee A-iiderey
o faenfiai | 9T fora |

J=ie Harg BT WIHAIU-—TS I AA raeT
DE  (ATSHIVINR—UASRATGH), FSo{lBHT, ATl
ERT AOIlg YARYT fhdT 77| 39 3faER W 301 37
qTel, ST-aT IR wTierefier fham &1 g arfafdr &
w0 H SHT fhar T o | o Hawed H ot ot
Il 1 RTINS AT e dg, B,
THUUHIIRE], ANTels favafdened deon s $iy
faeafaenera @ yfer den Y # SHa wEwg
NG W YBIRT STAAT| S Aored &b, [Fazsid
@) A Bl © IUGH Yd IdATadhdl bl g
% o "Siaary Aedrl $MN” & HAsd Bl X@ifdd
foar | <f. fade el e (Tg] w@meed) F urerq
gggall H XIS BT ST T SR NI 9 g91d d
SR & 9R H fEAE B STed {6 |

49



qriter ufaaeT 2021

AEIITHY & d8d AR &1 A-SH -

"PIGRISE Td eAh WR ARy 9l < gV dlfgd
JUeT JMTHR” TR 10 HRAY!, 2021 BT TH AR BT
IS T 1| 9 JfAIR Bl WIHATI—IT -
el U™ de @ Usd W dlfgd Henfiar
Ude §dhls (MECIUAY) & U 9T & dRR TR URY
far a1 T Seed ISR Tl & I H dAmit
Bl RIferd AT TAT I SRS 9T AT =
Udg STHIGHI (M), gavdie 39 AadR R RARN
U (FTEE UeTdn) @ ®U H SuRerd o &R S
aferTial & wrer faaR el 2g agsra wiewhH
H<IHeR BT STANT B HIURISE Ud ¢SHID A
Hefod fafi=1 Theuamei R IR fear| 39

ST H F{A 51 AR A ASHIRICT B |

50

\\\ u //
\\//

b

WENREt & Tadie  Jedied 9
AGAA I5F

T T srgEeT @ 7 PiY srgwu
d R faum (W), SN #3e, IRA SReR
& WIicd drell du-l UfiAde sfear fafies &
AT 14 AT 2021 BT HEFfHRAl & arforia®
TR W Udh dgsfd dadh IMAIId &l | g9
HTIFHA § WHATY & 3 ARl & ISP,
wifidrde sfear fafies, 75 ool &1 v 9 g
S g, WSSl AYR 7 W\l B | BRIGH
T SRME WHIIU-ITSET BT JJEIH dw
gRT GRAd a1y (§1de) Bl Sf. Tolwd &b, .
YRIT ThT Ud I, qqroAlfa IRDPICID §RT fef 07
ARl Sri—uggell & forg feda ucad AR
i SR, SHaTs THRITSIT Ifed gidad R
it fewiwR, faA ures =l & fofw i
gF-fare  wiver  fsror, Agerd vaeIiRaIEe
Rger Td 7T Telidher, §€ Wiex, SRR (A9 vd
estl) qAT &4 BT o9 & IR H R A
B ¥ DI U [HAT AT | IRIfADRIT & a1
TATRIGROT | Feferd Wenffhal & Far=aiar,
TSR Ufsha, g™ ged MR Aae! onfe &




WHATA-TE YA FqHa™ #5 ZR/T
06 SIAE, 2021 &1 A9 UETA AT

fa| w_mEn T

G AT T ST Dst, FSTHAT
9 06 GaTs 2021 @I ‘favg ygEia 0T aw b
AR WX AMG WReF W UG M BT IHE
Ud s FRE SURy R Ue gy dfedAR @
IS fhar| 39 dfeAR &1 3T emwar faator
PRIHH & Ted (AT T SEHT e ugRil |
AR H Hold Tl URe (SEAIC®) IR 3R S
e SuRll & 9R W fRduRel @ RifEd s
SR BRAT o | BRI$H & UR9 § Sl TH.TE.
G, WHAJI—RTSER HA S $g, ANl s
% e 9 9l ufawifial &1 @ fear sk
U (SAIC®) I & AR a9 DI dled @l
LS W SR fear| i wE. gwol, THIfiee
MR Ud yqgw, Uy fafboar fasm Asifderey,
STa, Sf faae el vd Sf. SEd agar, e,
9IPH3II—I0 0 3o de 7 RAN WF & U

T YA SHa™ g

# IO IRRE, JaIRIA Td WReidl A W
R fear der S9e FEEe Sul iR I
TGl B | IRIRIARYT S 96 ARG H IS AT
@ R Ul R FEl B B U U URERS
SEICESERCIRCIDINERER IR DI

T PIETCAT H AIGATI—IST AT g
g D HHAMRAT TG dSMThI; TTSISTRANTS, HRAT;
BdI®, Bh; HAld WA T DAD ANTAT B
Jenfel 9 9rT fom| € dig @re, WideT |

PRIHH P FeTel AR GGG A0 YR b |

51



T HERE 9o SRR (SAEuEy)
% dEd SUAEAAT

AW @1 Ugdl & 3icild, HeI -1 04 fSSgHl iR &1 HIURIES] Bl $f$a UceT Iiffthd # usiiga

P H heIdl UT B |
Wigd fSrsl 1 F=AT : 04

&, fSomsa &1 ™ CICEE MG B UHIAR Bl Scax fewofi
9. BSRCi| fearfer gEd d3 B fafdy
1 = e fBfelT o9 08.05 (330515.001) 330515001 27.06.2020 22.10.2020 02.02.2021
it # DI Wpa
2 UIegl A9 Wi (SR & fUsel s # qift (330514.001)  27.06.2020 22.10.2020 04.01.2021
qTetd) 30.03 (330514.001) T H B wHa
3 9 Iod (SRR) 15.05(330513.001) T 330513.001)  27.06.2020 22.10.2020 18.03.2021
@1 W
4 HATs FHRIGH Afed Uedd A9k sdid 334974.001  06.11.2020 21.04.2021 10.11.2021
iR DI Wpa

A9 g@H % SUH (SER)

A, Well Ud Afesrdl S @rel uari &l gn
PR ARG HRAT U Bt B T | 2| gfia
A (Was HAie) # rgrEfdds THga  (TE)
3R dfeinTgfaed Wifed gEsiaE+ (duwa) &
g I A Fd DR BRS  (BIRA) B |
gfid A1 ¥ A1Igge Ud A1SgIge aFi Uig Y & Sl
g wfshar & Surare €| T o 9 I8 § B
AggTscd U4 Algged UgRll & IR § yA—Arsgrar
Aifirepl 3 gRafia 81 Fad 2, R JarTerer ugaii
(cfd UFed) @ U H HuR BT HIRIT g <l T
2| gfid A H IR HTH AT # AT B

52

RTad g SR #yHE Hafrd M &1 GavT i ¢ |
@™ ared ST Yeiie, U wd de (Fe™ g§R)
TP 7T HISTE OR T 84T BT Bhe, Ada! arsIhRu]
H TN oA 3R AISTH BT TH B DI B B 2,
R s A v 9 ff T aeR e 2
IqE UfhaT 99 d& IR Bl & ofd ddb fb Ao H
THI BT 3T 98T BH B Ol & |

39 fAefd SUSRY o faRvar 99 &1 Seal
A gaE™ ({9 =R arell ) iR A BT 48RO,
PIe TS, HAD Jhg Td Pl (A7) §RT WA
WRTE T8l BT AT 39 Fal fl o ST S Wbl

3R I8 qATRYT & g & |




Yool \am
§ W

99 W SR 3R WR g Bl $ AT GHA BT 59 gSd & W WgS A g

53



arfier wfdaas 2021

IR APs U (dee! AT W)
IRIRE TR R A& B BAA BT G d91 ol

W & Uod AEM (HIE) § Fued & forg

GRIET @1 ST B | 98 B gor @ U AT IR

P BA W TH SN A Ahs & Bfeardl (@f4) &I
dehra R fear sar 21 geag ok uM, U&
IR Bfecdl W APhs @ M DI 8T H 3T BB

Tl e} R AT uell wR g

54

W

Lt

z !%P a

® 3

s S

. ;
i e, *

02
7
\l
un

ufert &7 Raems & forg o1 # Srerm SIrar 2 | gge
ufgrl #§ A ¥ MER o (FTH) & BRI AW AR
R R TG AHdaR Uefll MER &7 §91 f2wdr o= &
Whel B W & | 39 A9 @i I3 @ @iad
gqP! UIcdd, fedrss, fPHradl v qaiarvr & arde
BT 8, SUH ST Ul | s Ul Bl aRel, I
A TAT U4 GRS AER B I & AF—H1 I8
fHERI 1 8 (Td Wie /10 Uell) |

: - —
. . by

- [

T 4: 9Pbs USRS SHIE Bl ddTs AR A

<6 [ -
pen)
bl
E INRAAARAAN B

T )



QY
& ) B
f P X
I 1”'«1 u-“"

D

INTEI BOTEHIAL
PROPRLRTY INDIA

er tem | | | . ey iy
s B L RPN G SR, S DU Sheur

ll.rl\' ¥ \'&jlf"-‘v o ik 2l ‘\-';‘;

NPTy "I "\ L
 bepal procvedings




qHaiEd J3E | qEtE & a9 2 B
(=@ A i &)

oI 6 SR W yEed ® o fadt giit A
999 BT I Ted TRisHR IT Uis W {Hdl HeSr
TG DI A A ART Sl 8| Tad DI PIeT/ FATe
B el AUARIT S ® | ulerdl B g ufhar A
o w96 dud Ud 98T ¥ IRl UedT § S8R
3 D! HG B Sl & | TYAT BT B Bl
ag B UhAT H o el I U dreT Bl HA
oo o 9 | 59 fousa &1 Rigid S &1 g

56

P ATS P e P JFaRed Hx < &, foras
AT TP ST © AR Ted H Wb dIfedrel # [axie
& HRUT ARTSS H Th Uarg i 81 ST 2 | U8
SUBRYT UIead ®, 39 AT A B, 3 Sfee]
IR FHaOId b W 9y har T Fahdr 7, B
TISHMI 3R B H SYANT & foly d8aR & TT 39
Uefl & SMHR & AR FARNRIG o ST AT &
Ty & uE fhwr off 21

TEq URG

IR WG BT AT = 30X28 cm




T YA SHa™ g

N
Z
o
2
2y
Lanp

T, 3
0
A ", ¥
R Thyp

SO ORIGINAL

ot " 95402

GOVERNMENT OF INDIA
To== S

THE PATENT OFFICE
CERTIFICATE OF REGISTRATION OF DESIGN

Design No. 330515-001

Date 27/06/2020 20:17:00
Reciprocity Date*

Country

Certified that the design of which a copy is annexed hereto has been registered as of the
number and date given above in class 08-05 i respect of the application of such design to
HUMANE CHICKEN KILLING CONE in ihe name of INDIAN COUNCIL OF
AGRICULTURAL RESEARCH, KRISHI BHAVAN, DR. RAJENDRA PRASAD ROAD, NEW
DELHI - 110001, INDIA

in pursuance of and subject to the provisions of the Designs Aet, 2000 and the Designs Rules,
2001.

..
-

Lr<e
v

Controller General of Patents, Designs and Trade Marks

—

*The reciprocity date (if any) which has been allowed and the aame of the country.

Copyright in the design will subsist for ten years from the date of Registration, and may underthe terms of the Act
and Rules, be extended for a further period of five years,

This Certificate is not for use in legal proceedings or for oltaining registration abroad

M MAJUMDAR,
S. MAJUMDAR & CO,, 5, HARISH MUKHERIJEF
ROAD, KOLKATA - 700 025

Date of Issuc 02/02/2021 17:15:33
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GOVERNMENT OF INDIA
o= HEad
THE PATENT OFFICE

CERTIFICATE OF REGISTRATION OF DESIGN

Design No. 334974-001

Date 06/11/2020 16:10:10
Reciprocity Date* 00:00:00

Country

Certified that the design of which a copy is annexed hereto has been registered as of the
number and date given above in class 30-03 in respect of the application of such design to
PORTABLE MINERAL BLOCK DISPENSER in the name of INDIAN COUNCIL OF
AGRICULTURAL RESEARCH, KRISHI BHAVAN, DR. RAJENDRA PRASAD ROAD, NEW
DELHI - 110001, INDIA

in pursuance of and subject to the provisions of the Designs Act, 2000 and the Designs Rules, 2001,

Controller General of Patents, Designs and Trade Marks

“The reciprocity date (if any) which has been allowed and the name of the country.
Copyright in the design will subsist for ten years from the date of Registration, and may underthe terms of the Act and
Rules, be extended for a further period of five years.

This Certificate is not for use in legal proceedings or for obtaining registration abroad

M MAJUMDAR,
S. MAJUMDAR & CO., 5, HARISH MUKHERJEE
ROAD, KOLKATA - 700 025,

Date of Issue 10/11/2021 16:10:24
NF
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PREFACE

ICAR-National Research Centre on Mithun,
Nagaland has completed its journey of glorious 33
years for the continual improvement of the unique
bovine species of North-Eastern states, Mithun (Bos
frontalis). The Institute has been serving the mithun
farmers with scientific inputs and advisories apart
from the mandated research in the area of mithun
This
has been playing a pivotal role in providing the

conservation and propagation. Institute
scientific inputs for overall improvement of the
present scenario of mithun rearing and thereby
contributing to a great extent for conserving agro-
ecological balance, economic development, and the
preservation of cultural uniqueness in the diverse
ecological environment of the North-Eastern states.

As far as mithun is concerned, it is an important
part of livelihood generation along with the
agriculture. The major product from mithun, the
meat has good nutritive value as shown by its high
protein content, good amino acid profile, water-
soluble vitamins, minerals, and low-fat content.
Apart from meat, mithun milk and hide are other
dimensions that will provide additional avenues for
income generation. After successful implementation
of the semi-intensive mithun-model in the Institute
farm for the last two decades, this model is further
The Institute
provides the inputs required for the construction

extended under field conditions.

of supportive infrastructure for such model by
providing materials like CGI sheets for roofing and
barbed wire for fencing.

The research contributions of the Institute are
reflected in several research publications in national
and international journals of repute. During 2021,

the Institute has granted two designs, two copy rights
and submitted a provisional patent application.
Institute has also submitted five technologies to
Agrinnovate India Limited for commercialization.
During the reporting period, the Institute has
generated valuable scientific information on the
understanding of the physiology of ovulation in
relation to cervical mucus, urine metabolite based
pregnancy detection, immune response to FMD,
haemoprotozoan disease in mithun, developed
body condition scoring for mithun, and acts as a
conservation centre for germplasm. In addition,
the data bank of the Institute will help scientists,
students, farmers, and policymakers have access to
reliable information.

For the benefit of the farmers, under Tribal
Sub-Plan (TSP), several programmes including the
establishment of the semi-intensive unit, mithun
mela-cum-technology awareness program, farmers’
training, and exposure visits were organized,
benefiting 2119 farmers. Krishi Vigyan Kendra
Phek, the only KVK under the Institute, carried out
73 training programmes benefiting 1414 farmers.
Apart from these activities, the KVK also undertook
163 extension activities, benefiting 1829 farmers.

We have developed an active collaboration
with Central Agriculture University, Imphal and
its constituent colleges, particularly the College of
Veterinary Sciences & Animal Husbandry, Jalukie,
Nagaland; the College of Veterinary Sciences &
Animal Husbandry, Selesih, Mizoram; and the
College of Horticulture and Forestry, Pasighat,
Arunachal Pradesh, which can be considered as a
good help to our efforts in mithun propagation and
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conservation. Support and collaboration received
from Assam Rifles, Directorates of Veterinary
Services & AH of Mithun Rearing States, ATMA,
ATARI-Zone II and III, NABARD, College of
Veterinary Science, AAU, Khanapara and other
ICAR Institutes of the region is noteworthy.

I take pride salient

achievements of the Institute in this report. I am

in presenting the

extremely thankful to the members of the Institute
Management Committee (IMC), Research Advisory
Committee (RAC), and Quinquennial Review Team
(QRT) for guiding us in conducting the activities
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of the Institute. The progress and development of
the Institute wouldn't have been possible without
the constant support, guidance, and blessings of
Dr. Trilochan Mohapatra, Hon’ble Secretary,
DARE, and DG ICAR; Dr. B. N. Tripathi, DDG
(Animal Science). The help and advice rendered
by Dr. Amrish Kumar Tyagi, ADG (ANP) and
Dr. Rajan Gupta, PS (Animal Nutrition) are well-
acknowledged with gratitude. I congratulate all
the staff and the editorial team for bringing up this
didactic report on time.

“Jai Hind!”

X
(M. H. Khan)
Director (Acting)



EXECUTIVE SUMMARY

Livestock Production & Management

Estimation of mithun milk fatty acids indicated
that palmitic (C16:0), oleic (9-cis C18:1), stearic
(C18:0), and myristic (C14:0) acid contributed
the most to total fatty acids.

Unsaturated fatty acids contributed 30.82% of
total fatty acids in mithun milk. Among the
unsaturated fatty acids, oleic acid values in
mithun milk were highest with its value almost
similar to cattle and lower than buffalo milk.

The values of amino acids in mithun milk were
higher than that of cattle and buffalo milk.
Among the essential amino acids, lysine was the
major amino acid followed by isoleucine and
among the non-essential amino acids, glutamic
acid content was highest followed by proline.

The total of 60 different vegetations were
collected from both the altitude (Medziphema-
300 m and Porba-2500 m MSL). Out of which,
36 specimens have been identified with their
species and genus by Botanical Survey of India,
Shillong Centre.

Total biomass production (t/ha) for the month
of January, March and August was 3.94+0.57,
20.58+1.94 and 27.38+4.11 respectively and
the Dry matter (%) content was 19.44 to 76.53,
43.18 to 90.20 and 18.38 to 42.18, respectively.
Highest biomass production was observed in
August follow by March and least was found in
January.

Animal Physiology & Reproduction

Cervical mucus changes were studied to
determine the ovulation time in mithun and
the appearance of characteristic caseous or
white-colored thick consistency cervical mucus
during metestrus can be used as a tool to predict
ovulation time.

Studies were conducted to develop novel urine
metabolite-based pregnancy diagnosis kit in
mithun and results showed that the kit can
accurately detect pregnancy after 45 days post-
insemination in mithun.

Animal Nutrition

Determination of

energy and protein

requirements for mithun

Eighteen mithun calves of about six month age
were divided into 3 groups (6 in each group)
and assigned for feeding 3 levels of energy either
at 100%, 125% or 150% of ICAR recommended
levels in groups I, II and III, respectively for
determining the energy requirement in mithun
calves at different stages of their growth. Daily
feed intake and fortnightly body weight gain
has been recorded. Two metabolism trials have
conducted at 12 and 18 months of age.

No significant difference was observed in dry
matter and organic intake and digestibility

Higher level of crude protein intake was
observed in group III than groups I and II,
However, there was no significant difference
between groups I and II. Similar trend was
observed in ether extract intake.

The TDN content of the diets was observed to be
64.72+1.04, 68.00+1.07 and 72.80+0.79 percent
in groups I, II and III, respectively which were
significantly (P<0.05) different from each other.

The DCP content of the diets of groups I, IT and
III, was 6.63+0.10, 6.92+0.10 and 9.43+0.14
percent, respectively. The DCP content of the
diet of group III was significantly (P<0.05)
higher than groups I and II. However, there was
no significant difference between them.

Animal Health

Current commercial vaccine preparation for
FMD can induce protective antibody titre
in mithun, especially in the older animals, it
induced a good humoral and cell-mediated
immune response. However, the calves
born with maternal antibodies maintained
protective antibody titre for about 2 months
and the protective level declined by 3 months.
Moreover, the half-life of maternal antibodies

was estimated to be 33 days. Hence, in order

Vii
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to maintain a protective FMDV antibody titer
in young animals, booster followed by 3 times
vaccination in a year may be recommended.

Studies on the enteric bacterial isolates of
mithun by antibiotic disc sensitivity test
shows resistance against Cefotaxime (85.9%),
Piperacillin/Tazobactam  (100%), Amikacin
(9.85%), Co-trimoxazole (2.81%), Cefepime
(91.54%), Ciprofloxacin (57.7%), Cefoxitin
(56.3%), Ceftriaxone (66.19), Ofloxacin (84.5%),

Trimethoprim  (8.45%), Chloramphenicol
(46.4%), Amoxacillin/Clavulanate (95.7%),
Meropenem (2.81%), Imipenem (29.5%),

Gentamicin (47.8%) and Doxycycline (5.6%).

To control and generate the baseline data against
land leech, and to test the in-vitro efficacy of
ethanolic herbal plant extract, six herbal plant
extracts were used and out of which ethanolic
extract of tobacco exhibited the highest in vitro
efficacy followed by soapnut against land leech.

Blood samples of 151 animals were examined
for haemoparasites both from Arunachal and
Nagaland. Only six samples showed positive for
Theileria orientalis infection by PCR methods.
The results showed 96.82% homologues to the
Chinese strain and 96.68% South Korea and
96.99% Chinese strain (15 provinces of China).
However, samples were negative for other
haemoparasite infections.

A 5-point body condition scale (score 1-5)
called Mithun body condition scoring system
(MBCSS) is developed for mithun based on
digital photographs, visual evaluation and
palpation of key anatomical landmarks.

Extension Activities

viii

Under Tribal Sub-Plan (TSP) the Institute

organized several programmes including
technology awareness cum animal health and
vaccination camp, TSP input distribution,

training, and distribution of Day-old chicks and
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piglets for doubling farmer’s income benefiting
1731 farmers.

Carried out 14 Technology awareness, animal
health cum vaccination camp, and TSP input
1200

distribution programmes benefiting

farmers

Conducted 3 training benefiting 56 mithun
farmers and 60 Veterinary Field Assistant
trainees.

Carried outdayold chicks and piglet distribution
benefiting 407 farmers.

Carried out distribution of mithun feeds to
mithun farmers covering various districts of
Nagaland.
Established 9 semi-intensive units in various
parts of Arunachal Pradesh, Manipur and
Nagaland.

Krishi Vigyan Kendra

Conducted 68 numbers of capacity building
training programmes on agriculture and allied
subjects for practicing farmers, women farmers,
and extension functionaries

rural youth

benefiting 1464 participants.

Conducted 2 numbers of 4 days training on skill
development/vocational training for the rural
youth benefiting 31 youths.

Carried out 265 extension activities, viz.,
method demonstrations, field days, exhibitions,
diagnostic visit and scientist visit to farmer’s
field, farmer scientist interaction, etc involving
3787 farmers.

Conducted 1 number of sponsored training
programme of NABARD, in Phek for 5 days
benefiting 25 participants

Conducted 3 numbers of On Farm Trial to
study the performance of improved crop
varieties in the farmers field and 6 numbers of
demonstrations (Frontline) for popularization
of improved technologies in the farmers’ field.



INTRODUCTION

The Institute

ICAR-National Research Centre on Mithun was
established in the year 1988 and the only research
organization in the world is exclusively working
for the continual improvement and conservation of
mithun (Bos frontalis). During the last 33 years, the
Institute has not only generated invaluable scientific
datatowardsthe understanding of thisunique species
but also developed several packages of practices
and technologies. Conservation efforts including
taming of mithun and demonstrating an alternative
system of semi-intensive rearing of mithun like
other bovine species resulted in the complete
domestication of the species. Popularization efforts
led to the adoption of scientific rearing of mithun by
the tribal communities of the North Eastern Region
(NER) with better returns with vision, mission, and
with a clear mandate.

Vision

To preserve, conserve and propagate superior
quality mithun germplasm for a sustainable
production system and subsequent utilization for

better nutritional and socio-economic support to
the farmers.

Mission

Formulation and adoption of scientific
management, feeding practices, and advanced bio-
techniques for reproduction and health with an
ultimate objective to develop economically viable
and sustainable technologies for the benefit of the

farming communities rearing mithun.

Mandate

The National Research Centre on Mithun
is functioning for developing the scientific and
sustainable mithun rearing system and for catering
to the needs of mithun farmers with the following
mandates:

e Identification, evaluation, and characterization
of mithun germplasm available in the country.

e Conservation and improvement of mithun for
meat and milk.

e Toactasarepository of information on mithun.

Some of the salient achievements of the
Institute are:

e Mapping of the Indian Mithun genome using
whole-genome sequencing.

e Genetic and molecular characterization of
different mithun populations and delineating
the evolutionary relationship of mithun with
gaur (Bos gaurus).

e Chromosome  profiling  and  genetic
characterization (using RAPD, Microsatellite,
hdChip and MASA) of different mithun
populations and delineation of evolutionary
relationship of mithun with its wild ancestors,

Gaur (Bos gaurus)

e Mitochondrial sequencing revealed a close
genetic relatedness among the mithun from
different geographical locations and a common
origin of mithun and gaur from an ancient and
extinct Bos species.

e Protocol for collection and freezing of semen,
estrus synchronization and Al in mithun, and
its successful implementation in the Institute
farm and farmers’ fields.

e Protocol for collection and cryopreservation of
embryo in mithun leading to the birth of the
world’s first embryo transfer mithun calf from a
cryopreserved embryo “Mohan”

and feed
block using locally available trees/shrubs and
industrial by-products.

e Area-specific mineral mixture

e Chemical and nutritional evaluation of 260 feed
resources (e.g., tree leaves/ shrubs/grasses) for
incorporation in the total mixed ration (TMR).

e Methods for drying high moisture content
agro-industrial by-products (wet cake) and
successful incorporation in paddy straw-based
feed blocks.
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Determination of age by dentition pattern of
mithun under field conditions.

Studied and documented follicular dynamics
in mithun cows and ascertained the time of
ovulation which will help to improve conception
rate with artificial insemination (AI).

900 semen doses from elite mithun bulls were
frozen. Artificial Insemination (AI) of 32
mithun cows was done leading to the birth of 17
calves during the reporting period.

Surveillance of important parasitic, bacterial,
and viral diseases in mithun and development
of control measures.

Developed a health calendar for better
veterinary care and prophylaxis of mithun.

Qualitative characterization of mithun milk
and meat. Mithun milk profiling revealed the
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presence of a higher amount of amino acids
(esp. lysine), fat-soluble vitamins (Vitamin
A, D & E) and minerals such as calcium and
magnesium in comparison with other livestock
species (cattle, buffalo).

Diversified use of mithun:

¢ Value-added milk products (paneer, lassi,
dahi, and rasgolla),

¢ Meat (meat block, patties, nugget, and meat
powder),

¢ Hide (leather jacket, ladies’ bag, shoe,
wallet, portfolio bag)

¢ Draftability

Semi-intensive system of rearing of mithun as a

farming system model.

Institute has registered one patent, four designs,
one trademark and three copyrights.
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ORGANIZATINAL SETUP

STAFF POSITION AS ON 31.12.2021

S. No Category
(A) Scientific
RMP
Principal Scientist
Senior Scientist
Scientist
Total
(B) Technical
STO (T-6)
Technician (T1)
Total
(©) Administrative
A.O.
A.A.O.
AF & AO
Assistant
PA
Stenographer Gr. I1I
UDC
LDC
Total
SSS
Total
Grand Total (A)+(B)+(C)

Sanctioned Strength

12
19

11
13
24
48

In Position

09
5
14
29

IN-CHARGE AND MEMBERS OF DIFFERENT CELLS

Head of Office

AAO (Purchase & Stores)

AAO (Establishment)

Ms. Aloli Rengma
Sh. Th. Dipal Meitei
Dr. Kobu Khate

Ms. Aloli Rengma
Sh. Th. Dipal Meitei
Dr. Kobu Khate

Sh. Th. Dipal Meitei
Miss Aloli Rengma
Dr. Kobu Khate

Vacant

01

- W o o

o | o | ©

13
22
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D.D.O. Cell Sh. Th. Dipal Meitei
Ms. Aloli Rengma
Dr. J. K. Chamuah

Cashier Mrs Arenla Ozukum
Mrs Achuno Solo
AF & AO Sh. Utpal Ghosh

Dr. Kezhavitou Vupru

Estate-I (Security and all other not included in Estate IT & III) Dr. Kezhavituo Vupru
Dr. Kobu Khate
Sh. Th. Dipal Meitei

Estate-II (Pump House) Dr. Kobu Khate
Dr. Kezhavituo Vupru

Estate-III (Office, Campus Lawn & Garden maintenance) Ms. Aloli Rengma
Sh. S. Verma
Estate-IV (Office Generator, electricity maintenance, etc.) Dr. Kezhavituo Vupru

Sh. Th. Dipal Meitei

Mithun Farm, Medziphema Dr. Kobu Khate
Dr. S. S. Hanah
Dr. Laishram Sunitibala Devi

Guest House Dr. Kobu Khate
Sh. Th. Dipal Meitei

Caretaker Guest House Sh. S. Verma
Library Section including CERA Dr. Vikram R.

Dr. Laishram Sunitibala Devi
AKMU/ITMU/Innovation/IPR Cell Dr. J. K. Chamuah

Dr. H. Lalzampuia
Bio-Safety Cell Dr. H. Lalzampuia

Dr. J. K. Chamuah
Data Cell Dr. J. K. Chamuah

Dr. Vikram R.
Hindi Cell Dr. Vikram R.

Dr. Laishram Sunitibala Devi

PME Cell Dr. S. S. Hanah
Dr. Laishram Sunitibala Devi
Dr. J. K. Chamuah

RTI Cell Dr. Kobu Khate
Miss Aloli Rengma

Sport Cell Dr. H. Lalzampuia
Dr. S. S. Hanah

TSP activities Dr. Kobu Khate

Dr. H. Lalzampuia



Vehicle Cell I (All office vehicles including generators)

Vehicle Cell II (Tractors)

HRD Nodal Officer

Seminar & Meeting Hall

Swachh Bharat Mission

Extension Cell

CIF Cell

National Research Centre on Mithun

Sh. Th. Dipal Meitei
Dr. Kezhavituo Vupru

Dr. Kobu Khate
Dr. Kezhavituo Vupru

Dr. Laishram Sunitibala Devi
Dr. H. Lalzampuia

Sh. S. Verma

Dr. Kobu Khate
Mrs. T. Esther Longkumer

Dr. Kobu Khate

Dr. H. Lalzampuia
Dr. Laishram Sunitibala Devi

INSTITUTE MANAGEMENT COMMITTEE (IMC)

Position

66 (a) 1. Chairman & Member Secretary

Director and Administrative Officer as Chairman and
Member Secretary of IMC.

66 (a) 5. Member Two Non-Official people
Representative of Agricultural Rural interests to be
nominated by the President, ICAR.

66 (a) 6. Member Four Scientists of Council’s Institutes
to be nominated by DG, ICAR.

66 (a) 7. Member A representative from the Council
nominated by the DG, ICAR.

66 (a) 2. Member Representative of the State Govt.
in which the Institute is located to be nominated by
President, ICAR.

66 (a) 3. Member A representative of any other State
govt. concerned with the research in the Institute
nominated by President of ICAR.

66 (a) 4. Member A representative of the Agricultural
University under the jurisdiction nominated by the
President, ICAR.

66 (a) 8. Member The Financial Advisor of the Council
or DARE or the Accounts Officer of the same or
another Institute.

Name and Designation

Dr. Meraj Haider Khan, Director
Ms. Aloli Rengma, AAO

Dr. M. Chandemo Lotha, H. No. 660, Boklan, Taxes Colony,
Lengrijan, Dimapur, Nagaland.

Sh. Akok Walling, H. No. 313 Kumlong Ward, Mokokchung
Town, Nagaland.

Dr. Subodh Kumar, Principal Scientist, AGB Division, Indian
Veterinary Research Institute, Izatnagar 243122, U. P.

Dr. D. T. Pal, Principal Scientist, (Animal Nutrition) National
Institute of Animal Nutrition and Physiology, Adugodi,
Bangalore 560030, Karnataka.

Dr. Arnab Sen, Principal Scientist & Head, ICAR, Research
Complex for NEH Region, Barapani, Meghalaya.

Dr. K. P. Ramesha, Principal Scientist & Head, Southern
Regional Station, NDRI, Bengaluru - 560030, Karnataka.

ADG (ANP), ICAR Hqrs

Director, Dept. of Vety. & Animal Husbandry, Govt. of
Nagaland, Kohima, Nagaland.

Director, Dept. of Vety. & Animal Husbandry, Govt. of
Arunachal Pradesh, Itanagar, Arunachal Pradesh.

Dean, College of Veterinary Sciences & A. H., CAU, Aizawl,
Mizoram.

AF&AO of ICAR-NRC on Pig, Guwahati.
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RAC Members of ICAR-NRC on Mithun, Medziphema, Dimapur, Nagaland.

Rule No. & Position

71 A (a) 1, Chairman
An eminent scientist from outside the ICAR system
nominated by the DG, ICAR.

71 A (a) 2, Member

4-5 external experts (ex-retired scientist of ICAR
representing the major areas of the research,
development programme nominated by the DG, ICAR.
The maximum number of experts can be increased to

8 in case eminent scientist working in private sector,
international organization and in the field of bio-
technology and agricultural economics are available
whose participation may be considered useful.

71 A (a) 3, Member
Director of the Institute.

71 A (a) 4, Member

DDG concerned with the Institute in case of IARI,
IVRI, NDRI and NAARM in the case of other Institutes
ADG concerned with the Institute.

71 A (a) 5, Member
Two persons representing

/rural interests on the Management Committee of the
Institute in terms of Rule 66 (a)5 for the period of their
membership of the Management Committee.

Name and Designation

Dr. Surender Lal Goswami, Former Director, ICAR-NAARM,
Hyderabad & Former Vice-Chancellor, Banda University of
Agriculture & Technology, U. P.

Dr. N. Kondaiah, (LPT) Former Director, ICAR-NRC on
Meat, Hyderabad,

Dr. R. N. Goswami, Former Dean, Faculty of Vety. Sciences,
AAU, Khanapara - 22, Assam.

Dr. Probodh Borah, Coordinator, BIF & Head, Department
of Animal Biotechnology, C. V. Sc. Khanapara,
Guwahati-781022.

Dr. J. R. Rao, Former Principal Scientist & Head,
Hyderabad-500049 (A. P).

Dr. Meraj Haider Khan, Director, ICAR-NRC on Mithun,
Medziphema, Dimapur, Nagaland.

Dr. Amrish Kumar Tyagi, ADG (AN & P), ICAR, Krishi
Bhavan, New Delhi - 110001.

Dr. M. Chandemo Lotha, H. No. 660, Boklan, Taxes Colony,
Lengrijan, Dimapur-797112, Nagaland.

Sh. Akok Walling, H. No. 313, Kumlong Ward, Mokokchung
Town-798601, Nagaland.

Institute Research Committee (IRC)

Position Name and Designation
Chairman
Members

Member Secretary

Dr. Meraj Haider Khan, Director, ICAR-NRC on Mithun, Medziphema, Dimapur, Nagaland.
All the Scientists of ICAR-NRC on Mithun, Medziphema, Dimapur, Nagaland.
Dr. Nazrul Haque, Principal Scientist, ICAR-NRC on Mithun, Medziphema, Dimapur, Nagaland.

Quinquennial Review Team (QRT)

Position Name and Designation
Chairman
Member
Member
Member
Member
Member

Member Secretary

Dr. S. P. S. Ahlawat, Former Director, ICAR-IVRI, Izatnagar, U. P.

Dr. K. S. Risam, Director of Extension, SKUAST, Jammu and Kashmir -180009.

Dr. N. Kondaiah, Former Director, ICAR-NRC on Meat, Hyderabad.

Dr. J. R. Rao, Former Principal Scientist & Head, ICAR-NAARM, Hyderabad-500049 (A. P).
Dr. Dyal Singh Chawla, Former Principal Scientist & I/C, ICAR-CIRB, Haryana.

Dr. S. V. S. Verma, Former Principal Scientist & Head, ICAR-CARI, Izatnagar, U. P.

Dr. S. Mukherjee, Principal Scientist, ICAR-NRC on Mithun.
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Institutional Animal Ethics Committee (IAEC)

Designation in IAEC

Chairman

Main Nominee
Link Nominee

Scientist from outside of the
Institute

Socially aware Nominee

Scientist In-charge of Animal
House Facility

Veterinarian
Biological Scientist

Member Secretary

Reg. No: 267/GO/RBi/L/2000/CPCSEA

Name of the IAEC Members
Dr. Nazrul Haque, Principal Scientist, ICAR-NRC on Mithun, Nagaland

Dr. Gunjan Das, Associate Professor, College of Vety. Sciences and A.H., CAU, Jalukie,
Peren District, Nagaland

Dr. Amrit Sagar Dehingia, Ushapur, Moranhat, P.O. Moranhat, Sibsagar District, Assam
Dr. P. Chattopadhyay, Scientist, DRDO, Tezpur, Assam

Mr. Lourembam Biswajeet Meitei, Thoubal, Manipur

Dr. Kobu Khate, CTO, ICAR-NRC on Mithun, Nagaland

Dr. M. H. Khan, Principal Scientist, ICAR-NRC on Mithun, Nagaland
Dr. J. K. Chamuah, Scientist, ICAR-NRC on Mithun, Nagaland
Dr. Vivek Joshi, Scientist, ICAR-NRC on Mithun, Nagaland

Financial Statement

(Allocation vis-a-vis Expenditure as on 01.04.2020 to 31.03.2021)

(Amount in lacs)

Institute Grant Allocation and Expenditure from Jan 2021 to Mar 2021

S. Head

A Grants for the creation of Capital Assets (CAPITAL)

i Works

ii Equipment

iii  Information Technology

iv. Library Books and Journals

v Livestock

vi Furniture & fixtures

Total - CAPITAL (Grants for creation of Capital Assets)
B Establishment Expenses

C Pension & other Retirements Benefits

D Grants in Aid - General (REVENUE)

1 Domestic TA / Transfer TA

Research Expenses
Operational Expenses
Infrastructure

Communication

[o=HEEN B Y I

HRD

Repairs & Maintenance

Others Administrative Expenditure(excluding TA)

RE-2020-21 Expenditure Progressive
from Jan 2021 to  Expenditure for the
Mar 2021 FY 2020-21
9.93 9.93 9.93
8.74 6.06 8.73
4.69 0.66 2.56
0.54 0.54 0.54
2.50 2.50 2.50
5.60 5.00 5.44
32.00 24.69 29.71
433.95 69.06 433.95
72.27 1.52 72.27
6.56 0.32 6.56
89.17 32.11 89.17
142.68 90.57 138.55
37.07 9.74 37.07
0.15 0.00 0.15
47.00 35.17 47.00
97.84 17.48 97.84
0.00 0.00 0.00
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S.  Head RE-2020-21 Expenditure Progressive
No from Jan 2021 to  Expenditure for the
Mar 2021 FY 2020-21
9 Publicity & Exhibitions 3.02 1.09 3.02
10  Guest House — Maintenance 0.40 0.00 0.40
11  Other Miscellaneous 0.11 0.11 0.11
Total Grants in Aid - General (REVENUE) 424.00 186.59 419.87
Total Revenue(Grant-in Aid-salaries + Total Grants in
Aid - General) 930.22 257.17 926.09
Grand Total (Capital + Revenue) 962.22 281.85 955.79
50.00% 45.40%
40.00%
30.00% -
il ; 7.56% 03w 120" 3.88% A0 2% '
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Institute Grant Allocation and Expenditure from April 2021 to December 2021

(Amount in lacs)

S.No Head BE-2021-22  Expenditure from Progressive
April 2021 to Dec- Expenditure for
2021 the FY 2021-22
A Grants for creation of Capital Assets (CAPITAL)
i Works 84.97 0.00 0.00
ii Equipment 41.71 0.46 0.46
iii Information Technology 10.00 2.25 2.25
iv Library Books and Journals 0.07 0.07 0.07
v Livestock 2.50 0.00 0.00
vi Furniture & fixtures 0.75 0.54 0.54
Total - CAPITAL (Grants for creation of Capital Assets) 140.00 3.31 3.31
B Establishment Expenses 504.25 334.91 33491
C Pension & other Retirements Benefits 0.82 0.81 0.81
D Grants in Aid - General (REVENUE)
1 Domestic TA / Transfer TA 4.00 3.16 3.16
2 Research Expenses 94.00 45.11 45.11
3 Operational Expenses 156.00 105.40 105.40
4 Infrastructure 39.00 26.07 26.07

10
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S.No Head BE-2021-22  Expenditure from Progressive
April 2021 to Dec- Expenditure for
2021 the FY 2021-22
5 Communication 0.50 0.04 0.04
6 Repairs & Maintenance 78.00 31.85 31.85
Others Administrative Expenditure (excluding
7 TA) 97.50 77.30 77.30
8 HRD 5.00 0.22 0.22
9 Publicity & Exhibitions 16.00 1.90 1.90
10 Guest House — Maintenance 2.00 0.25 0.25
11 Other Miscellaneous 3.00 1.06 1.06
Total Grants in Aid - General (REVENUE) 495.00 292.35 292.35
Total Revenue (Grant in Aid-salaries + Total Grants in Aid
- General) 1000.07 628.07 628.07
Grand Total (Capital + Revenue) 1140.07 631.38 631.38
60.00% - 53.04%
50.00%
40.00%
30.00% . 16.60%
20.00% 714% Py 5.04% 12.24%
lggﬁ EIDU% 0:07% 0.36% U_DI%.O_CIJ% 0:09% 0.13% 0.50% = . = 0.01% - - .0.03% 0.30% 0.04% 0.17%
* & g o S
& @p@ fy & dg}\e? &&e é@g? & @9@ iPer,,ef’ &@@ S F 8 L 3"& f“ é&a’f’
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Details of work executed at ICAR-NRC on mithun, Nagaland during calendar year 2021

The following Repair & Maintenance works and Original works have been executed during the Calendar
year 2021 through CPWD under the General & Capital head.

Repair & Maintenance works Ongoing/New/
S. No Name of the work Actual Exp. Completed
1 Full and final payment for Paneling of Meeting Hall at NRCM 3 1,90,300/- Completed
2 Full & Final payment for providing & laying vetrified tile flooring in R 1,62,000/- Completed

residential quarters at NRCM

3 Payment for ARMO internal & External electrical installation of ICAR- 34,08,917/- Completed
NRCM Medziphema for the period 1.2.2020 to 31.07.2020

4 ARMO internal and external electrical installation for the period 3 4,62,190/- Ongoing
1.8.2021-31.7.2022 (ongoing)

11



Annual Report 2021

Repair & Maintenance works

S. No Name of the work
5 ARMO internal and external electrical installation for the period
1.8.2020-31.7.2021
6 Repair & renovation of security shed and toilet (ongoing)
7 Land development in front of NRCM office cum lab (ongoing)
8 Repair and maintenance of Type-V quarters at [CAR-NRCM,
Medziphema, Nagaland (ongoing)
9 90% payment for Repair of pipes behind quarters & platforms for water
tankers (4 nos.)
Sub-Total (A)
Original Works
L. C/o CIF lab-cum-Museum at ICAR-NRC on Mithun, Medziphema (Spill
Over)
2. Land development for place selected for children park at ICAR-NRCM

12

Medziphema (Spill Over)
Sub-Total (B)
Total (A+B)

Iy am

(\§¢))
LA &
Ongoing/New/
Actual Exp. Sompees
%6,76,309/- Completed
3 14,05,273/- Ongoing
X8,13,393/- Ongoing
3 16,16,550/- Ongoing
36,25,230/- Ongoing
363,60,162/-
3 55,05,697/- Ongoing
%2,21,724/- Completed

3 57,27,421/-

3 1,20,87,583/-



RESEARCH ACHIEVEMENTS

Livestock Production & Management

Fatty Acids and Amino Acids Profiling of
Mithun Milk

A trial was conducted on 10 lactating
mithun to estimate the fatty acids and amino
acid composition of mithun milk. The results of
the analysis indicated that among the fatty acids,
palmitic (C16:0), oleic (9-cis C18:1), stearic (C18:0),
and myristic (C14:0) acids contributed the most
to total FAs. The unsaturated fatty acids which
are considered good fatty acids comprise 30.82%.
Among the unsaturated fatty acids, oleic acid values
were highest with its value almost similar to cattle
and lower than buffalo. Among the saturated fatty
acids, palmitic acids were highest with their value
higher than cattle butlower than buffalo milk. For the
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component of the amino acids, the most abundant
amino acid in mithun milk was found to be glutamic
acid. Among the essential amino acids, lysine was
the major amino acid followed by isoleucine and
among the non-essential amino acids, glutamic acid
content was the highest followed by proline. The
present values of amino acids were higher than that
of cattle and buffalo milk.

Seasonal Variation in Carrying Capacity of
Forests for Rearing Mithun

The study was taken to quantify total biomass
production in different seasons at different altitudes
(Medziphema-300 m and Porba-2500 m, MSL)
to determine the carrying capacity of the forest
60 different vegetation were collected from both
the altitude. The collected specimen was sent to
the Botanical Survey of India, Shillong Centre for
identification. Out of the total sample, 36 specimens
have been identified with their species and genus by
the centre.

The total biomass production (t/ha) was
3.94+0.57 and 20.58+1.94 and Dry matter (%)
content was 19.44 to 76.53% and 43.18 to 90.20%,
respectively for January and March. The organic
matter (%) and edible biomass (t/ha) were 88.65
to 95.91 and 50.27, respectively. It is observed that
the biomass production for March is six times and
dry matter content is double that of peak winter
(January).
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Following are the vegetations identified by the BSI, Shillong Centre
r

Elsholtzia blanda (Benth.) Benth. (Lamiaceae)  Ageratina adenophora (Spreng.) R M.King & Galium asperifolium Wall. (Rubiaceae)
H.Rob.(Asteraceae)

Rubus eclipticus Elshoitzia sp Melastoma sp.




National Research Centre on Mithun

1Y

Conyza canadensis (Marestail)

Angiopteris sp

)
Dmaliiata L

Retvis

Oxalis corniculata. L.

Arisaena dracontium (Green Dragon)

Optismenus compositus

Thysanolaena sp

Pilea pumila

Circaea lutetiana
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Sida cordifolia Commelina benghalensis

Plantago asiatica subsp. Erosa (Wall.) Z.Yu Li Chromolaena odorata Schima wallichii
(Plantaginaceae)

Pilea microphylla

Hackelia virginiana Galinsoga quadriradiata Fagopyrum esculentum
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Animal Physiology & Reproduction

Ovulation predictor and timing of artificial
insemination chart in mithun

The duration of estrus is in the range of 36-84 h
in mithun. The ideal time of insemination relative to
ovulation is important to obtain higher conception
rates. The study of cervical mucus changes (colour,
consistency and fern pattern) is beneficial to
determine the ideal time of insemination and
predicting ovulation time. Ovaries of experimental
mithun cows (n=6) were examined every 3" hour by
transrectal ultrasound from mid-estrus thereafter
until ovulation for three consecutive estrous cycles

National Research Centre on Mithun

(n=18). The cervical mucus was collected daily
morning and evening by mid-cervical aspiration
using sterile blue sheaths from the start of estrus
to ovulation. The characteristic caseous or white-
coloured thick consistency cervical mucus was
observed during metestrus in 66.66% (n=12) estrous
cycles along with ovulation or ovulation occurring
within the range of 4.5 - 7.5 h after the appearance
of white mucus. Microscopically mucus showed an
absence of fern pattern and polymorphonuclear
neutrophils (PMN) infiltration. The appearance
of characteristic sticky caseous or white cervical
mucus during metestrus can be used as a tool to
predict ovulation time.
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Novel urinary metabolite-based pregnancy
diagnosis in mithun

Accurate and early detection of pregnant and
non-pregnant mithun cows is essential for improving
reproductive efficiency. Early pregnancy diagnosis is
one of the keys to reduce the inter-calving interval.
The already developed kits for buffalo and cow are
based on serum or plasma, which is neither specific
nor sensitive and many are laboratory-based Kkits
that cannot be used by the farmer. Exploration of the
urine metabolite can be helpful for the development
of pregnancy diagnostic tools which will indicate
the non-invasive real-time-based reproductive
status of the animal. There are no such pregnancy
diagnosis kits available in mithun. Therefore, the
study was designed to develop a lactone conjugates-
based color test kit for mithun.

The preliminary test results showed the
presence of colour formation in the pregnant urine
samples after 45 to 60 days of pregnancy and the
absence of colour in the non-pregnant (control)
urine samples. The obtained precipitates of pregnant

0

Control
Day0 Day18

Pregnant (Day)

45 9 120 150 180 210

3 ENE
ICAR N

and non-pregnant animals were characterized by
NMR (Nuclear magnetic resonance spectroscopy).
The NMR spectra of coloured crude precipitates
in pregnant and non-pregnant animals reveal the
difference in some a-p conjugated acid moiety
conjugates along with other urinary metabolites.
The carboxyl (COOH) group containing moiety
acts as a good target and unveils a new pathway for
improvisation e.g. strip-based, sensor-based and
aptamer-based methods which are farmers-friendly
and flexible.

Mithun frozen semen production

Cryopreservation of semen and artificial
insemination has an important, positive impact
on production. It aids in the conservation and
propagation of superior germplasm. Through the use
of cryopreserved semen and artificial insemination,
sperm from the superior breeding bulls can be used
to inseminate mithun cows. The semen collection
by artificial vagina and electroejaculation is
standardized in mithun. To date 6400 mithun frozen
semen straws are produced, from 2015-16 onward.

Mithun frozen semen straws produced
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Artificial insemination in mithun

Artificial insemination was performed in both
estrus synchronized and estrus detected (by teaser
bull) mithun cows, using frozen-thawed mithun
semen and 17 calves were born. Al is implemented
in Institute mithun farm since 2016 and a total of 97
calves are born with 174 inseminations.

Animal Nutrition

Eighteen mithun calves of about six month age
were divided into 3 groups of 6 animals in each
and assigned for feeding 3 levels of energy either
at 100%, 125% or 150% of ICAR recommended
levels in groups I, II and III, respectively for
determining the energy requirement in mithun
calves at different stages of their growth. Daily feed
intake and fortnightly body weight gain has been
recorded. Two metabolism trials have conducted at
12 and 18 months of age. No significant difference
was observed in dry matter and organic intake and
digestibility. Higher level of crude protein intake was
observed in group III than groups I and I, However,
there was no significant difference between groups I
and II. There was no significant difference in crude
protein digestibility among the groups. Similar
trend was observed in ether extract intake. TDN
content of the diets was observed to be 64.72+1.04,
68.00+£1.07 and 72.80+0.79 percent in groups I,
IT and III, respectively which were significantly

Intake and digestibility nutrients of rations (%DM basis)

Particulars Group - I
Intake (kg/d) 3.48+0.23
Intake (g/kgW®7/d) 69.20£5.80
Intake (kg/100 kg body wt.) 1.89+0.20
Digestibility% 57.21+1.06
Intake (kg/d) 3.1440.21
Intake (g/kgW®7>/d) 39.76+3.05
Digestibility% 63.99+1.37
Intake (kg/d) 0.336+0.022°
Intake (g/kgW®7/d) 4.59+0.39*
Digestibility% 68.67£1.07

Average daily gain up to 31st January 2022

National Research Centre on Mithun

(P<0.05) different from each other. DCP content
of the diets of groups I, II and III, was 6.63+0.10,
6.92+0.10 and 9.43%0.14 percent, respectively. DCP
content of the diet of group III was significantly
(P<0.05) higher than groups I and II. However,
there was no significant difference between them.

Animal Health

Immune response profile of FMD vaccinated
farm mithun

The maternal antibody level against FMD
serotype O, A and Asial was determined by Solid-
phase competitive ELISA. The maternal antibody
decay pattern was determined from the Serotype
Asial result as some of the animals in the study
failed to produce protective titre at the initial time
point of sample collection against the other two
serotypes. Fig. 1 denotes the decay of maternal
antibodies against serotype Asial where the
line is drawn against the mean of antibody titre.
The calculated mean half-life (t1/2) of maternal
antibodies was found to be 33.48 days. Based on the
study, it is concluded that the current commercial
vaccine preparation can induce protective antibody
titre in mithun, especially in the older animals,
it induced a good humoral and cell-mediated
immune response. The calves born with maternal
antibodies maintained protective antibody titre for

Group - II Group - III
Dry matter
3.64+0.37 4.12+0.37
73.19+2.96 76.94+4.07
2.00+0.08 2.07+0.17
55.43+1.25 55.38+1.01
Organic matter
3.26%0.33 3.70+0.33
41.56%1.54 44.76%2.27
63.51+0.92 64.92+0.58

Crude protein

0.361+0.037° 0.542+0.048"
5.07+0.25* 7.28+0.46°
69.99+1.04 71.89%1.12
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FiG2:
3. FIG 1: Geometric means of maternal
antibody titer against Asial serotype.
35 A line s drawn based on the mean
* antibody titer level. Horizontal red
d 3 line indicates estimated protection
'3 | value, Blue calor filled triangle
£ 15 | denotes the estimated protection
f period.
2 14 y=-0.009 + 2303
é A?=0.886

about 2 months and the protective level declined
by 3 months. The half-life of maternal antibodies
was estimated to be 33 days. Based on the finding
in this study, it is reccommended that the calf be
vaccinated approximately 2.5-3 months after birth
followed by booster vaccination after 1 month. The
young animals (<2 years) be revaccinated at least 3
times per year to maintain a high level of protective
antibody comparable to the older animals and to
maintain herd immunity.

Studies on the prevalence and molecular
characterization of diarrhea causing
pathogens in mithun

5 colostrum samples were collected and stored
for further analysis. 20 faecal samples were collected
and processed. A total of 75 enteric bacteria were
isolated. Antimicrobial sensitivity tested for 16
antibiotics Cefotaxime, Piperacillin/Tazobactam,
Co-trimoxazole  (Trimethoprim/
Cefepime, Ciprofloxacin,

Amikacin,
Sulphamethoxazole),
Cefoxitin, Ceftriaxone, Ofloxacin, Trimethoprim,
Chloramphenicol, Amoxacillin/Clavulanate,
Meropenem, Imipenem, Gentamicin,

Doxycycline. Based on the antibiotic sensitivity

and

test, the bacterial isolates shows resistance against
Cefotaxime  (85.9%), Piperacillin/Tazobactam
(100%), Amikacin (9.85%), Co-trimoxazole
(2.81%), Cefepime (91.54%), Ciprofloxacin (57.7%),
Cefoxitin (56.3%), Ceftriaxone (66.19), Ofloxacin
(84.5%), Trimethoprim (8.45%), Chloramphenicol
(46.4%), Amoxacillin/Clavulanate (95.7%),
Meropenem  (2.81%), Imipenem  (29.5%),
Gentamicin (47.8%) and Doxycycline (5.6%).
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Antibiotic sensitivity test of enteric bacteria isolated from mithun
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Network Project: AICRP on FMD

5 Samples of saliva and serum were collected
from the FMD outbreak in the Institute farm in
January 2021. Analysis of the samples showed that
the outbreak was caused by the FMD serotype A
virus. 40 and 160 Serum samples were collected,
for pre-and post-vaccination FMDV antibody
estimation,
sera showed protection level of O=13%; A=7%;
Asial=7%. Post-vaccination sera showed protective
antibody titre of O=50%, A=47% and Asial=45%,
respectively. 135 samples were collected for FMD
serosurveillance. DIVA ELISA showed that 21.4%
were positive for FMDV.

titer respectively. Pre-vaccination

Efficacy of ethanolic extract against land leech

In the North Eeastern region, the most common
problem encountered in free-range mithun is leech
infestation. It is also regarded as one of the greatest
nuisances faced by the mithun of this region. The
leech attaches to the body surface, nasal cavity as well
as reproductive organs of the animals. It causes the
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Table: Efficacy of ethanolic extract against land leech (Killing time in minutes)

A,,u\‘

l4Nh

Name of the ethanolic
plant extract

0.5 1
Tobacco 17£0.91aA 15.25+0.75aA
Soapnut 28.25%1.79aB 21.25+0.25bB
Garlic Not effective Not effective
Neem
Ginger Not effective Not effective
Tulsi

National Research Centre on Mithun

Dose (%)
2 4 5
10.25+1.10bA 3.75+£0.47cA 1.5+0.28cA

18.50+1.19bB

17.75+1.31bB

14.25+1.10bB

84.75+1.88aC 69.75£1.25bC 58+0.91cC
147+6.75E 136+4.40E
Not effective 239.0+4.49aF 187.75+3.26bF
128.50+3.61aD 115+2.48bD

(a, b, ¢, d and e) means significant between columns (P<0.05), (A, B, C,

death of animals through asphyxia and also invites
secondary bacterial infection in the wounded area.
To control and generate the baseline data against
land leech and to test the in vitro efficacy of herbal
plant extract, six herbal plant extracts were employed
during the present investigation. Ethanolic extract
of tobacco, soapnut, neem, garlic, ginger, and tulsi
was prepared as per standard extraction protocol.
The trials were performed at the dose rate of 0.5%,
1%, 2%,4%, and 5%, and killing time was expressed
in minutes.

During the present observation, neem, ginger
& tulsi has not shown any efficacy up to 2%.
Comparatively, the ethanolic extract of tobacco was
the best among all extracts followed by soapnut, and
the least efficacy was shown by ginger and tulsi.

280
230
B Deltamethrin (0.75%)
- 180 B Tobacco
E Soapnut
w 130 Garlic
E B Neem
80 " B Ginger
Ginger
Tulsi
30
B A = . _
=20 05 1 2 4 5

Dose (%)

Efficacy of Ethanolic extract against land leech (killing time in
minutes) and compared with Deltamethrin (0.75%).

Haemoprotozoan diseases in mithun

Haemoprotozoan poses a serious threat to the
livestock population in terms of mortality, reduced
milk yield, and lowered draft power. The infection

D, E and F) means significant between rows (P<0.01)

is mainly transmitted by arthropod vectors,
or through blood transfusion. The important
haemoparasitic diseases of veterinary importance
are Trypanosomosis, Theileriosis, Babesiosis, and
Anaplasmosis. The occurrence of haemoprotozoan
diseases like Theileriosis, and
Babesiosis are not reported in mithun. To find out

Anaplasmosis,

the occurrence of subclinical infection, the present
investigation was carried out from both host
blood and tick vector, namely from Rhipicephalus
microplus. To diagnose Amnaplasma marginale
infection in subclinically infected animals, a
fragment of genomic DNA of 160 bp was amplified
through PCR amplification of blood samples from
mithun. The genomic DNA was subjected to PCR
amplification of targeted genomic DNA and the
cycle was performed at 95°C for 1 min, 95°C for
Imin, 55°C for 1 min, 73°C for 1.5 min, and 73°C
for 15 min for 25l of reaction with standard primer.
Am: F1:5-CAC ATT TCT TGG AGC TGG-3’
Am: RI:5-TCT CTG GCA CTT TGA ACC-3}
Anaplasma marginale; (Figueroa et al., 1993).

For Theileria orientalis infection, genomic DNA
was prepared from the blood of host animals and
tick vector and DNA concentration was measured
in a Nanodrop spectrophotometer. The genomic
DNA was subjected to PCR amplification of 776
bp of merozoite piroplasm surface protein and the
cycle was performed at 95°C for 2 min, 95°C for
15sec, 57°C for 30sec, 72°C for 1min, and 72°C for
10 min for 25pl of reaction with standard primer
(Tor: F1:5-CTT TGC CTA GGA TAC TTC CT-3’
Tor: R1:5-ACG GCA AGT GGT GAG AAC T-3
Theileria orientalis; Kamau et al., 2011).

To diagnose Babesia bovis infection, PCR cycle
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was performed for 711 bp as per PCR cycle 94°C
for 6 min, 94°C for 1 min, 55°C for 2 min, 72°C
for 3 min, and 72°C for 7 min with standard primer
Bbo: F1:5-GGG TTT ATA TAG TCG GTT TTG
T-3 Bbo: R1:5-ACC ATT CTG GTA CTA TAT
GC-3’ (Nutcha et al., 2004). The resulting amplicons
were confirmed by gel electrophoresis using 1.0%
agarose-TBE gel and positive samples were sent for
sequencing.

To have a preview of occurrence, and present
research investigation with the above-mentioned
protocol, 267 samples of Rhipicephalus microplus
was surveyed for haemoparasites like bovis Babesia,
Theileria orientalis, and Anaplasma marginale
by PCR methods. During the examination, none
of the tick vector samples showed positive for
haemoparasites infection. However out of 151 blood
samples of mithun examined from both Arunachal
and Nagaland, only six samples showed positive for
Theileria orientalis infection by PCR methods. Out of
these six, three were from Porba (Phek district) and
other three animals from Tening (Peren district),
Nagaland. The results showed 96.82% homologues
to the Chinese strain (KY392964.1; AB571964.1),
and 96..68% South Korea (MT891282.1), and
96.99% Chinese strain (KY392961.1;in 15 provinces
of China). However, samples were negative for other
haemoparasites infections.

Mithun isolates of T. orientalis from Nagaland
clustered in the Ikeda strain in a single clade with a boot
strap support of 98% during phylogenetic analysis.

In the serological examination, a total of 59
samples from Porba (Phek district) and Tening
(Peren district) have been screened by ELISA kit
(Surravey-Kit) available from NIVEDI, Bangalore.
All the samples were observed to be negative for
antibodies of Trypanosoma infection. A Only
five samples were found positive for the antibody
against Anaplasma marginale out of the total 23
samples collected from the Nagaland and examined
by ELISA kit.

SCORE
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Fig: Phylogenetic tree of Theileria orientalis

Development of mithun body condition
scoring system (MBCSS)

A 5-point body condition scale (score 1-5)
called Mithun Body Condition Scoring System
(MBCSS) is developed for mithun based on the
digital photographs, visual evaluation and palpation
of key anatomical landmarks. Thurl, hooks &
pins, twist area, short ribs & spine, tail base & tail
ligaments and hindlimbs are the anatomical regions
defined as the points of reference. This subjective
scale is expected to provide an immediate appraisal
of fat deposition patterns in mithun cows (score
1-2=under condition; 3=ideal condition; 4-5=over
condition). MBCSS has been validated by the
measurement of the ultrasonographic backfat
thickness (uBFT).

A .ll

Ultrasonic scanning of backfat thickness in mithun cows

Hooks & pins prominent

Ribs & short ribs clearly visible
Body outline skeletal
Tail-head area is recessed
Twist area very high
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Hooks & pins visible
SCORE Ribs & short ribs faintly visible
2 Body outline bony
Thin Tail-head area slightly recessed
Twist area high
Hooks & pins faintly visible
SCORE Ribs & short ribs not visible
3 Body outline smooth
Good Tail-head area not recessed
Twist area not high
Hooks & pins not visible
SCORE Ribs & short ribs well covered
4 Body outline rounded
Slightly Tail-head area is slightly lumpy
Obese Twist area slightly low
Hooks & pins padded
SCORE Ribs & short ribs very well covered
5 Body outline bulging
Obese Tail-head area very lumpy

Twist area low

Representative Images of MBCSS (Numerical rating scale 1 to 5)
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NRC-ON WITHUN, NAGALAND e Hs-2100V NRC-ON MITHUN, NAGALAND
B mm————
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Score 4 Score 5

Relationship between MBCSS and uBFT in mithun cows
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VETERINARY EXTENSION

Documentation of the existing mithun
rearing practices in free range system

A project entitled “Assessment and
documentation of the existing mithun rearing
practices under the free-range system in North
East India” to evaluate and document the existing
mithun has been taken rearing practices adopted

under the free-range ecosystem in the four mithun

rearing states of NE and to identify the scope
for scientific intervention in the existing mithun
rearing practices for enhancing productivity. To
date, no document exists regarding the diversified
mithun rearing practices, and ITKs adopted by the
mithun herdsman. The present study could serve
as an important document for researchers and
academicians and also giving scope for scientific

intervention for better productivity.
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HON’BLE VICE-PRESIDENT SHRI. VENKAIAH NAIDU
VISITED ICAR — NATIONAL RESEARCH CENTRE ON
MITHUN, NAGALAND - 7™ OCTOBER, 2021

On 7" October, 2021 Hon'ble Vice-President
of India, Shri M. Venkaiah Naidu visited ICAR -
National Research Centre on Mithun, Nagaland.

On his maiden visit to ICAR-NRC on Mithun,
Shri M. Venkaiah Naidu said that Northeast India is
very rich in bio-resources and stressed conducting
future research for the betterment and prosperity of
the tribal population. He spoke about the need of
carrying out further research on the use of mithun
for the benefit of common people. He praised
the Govt. of Nagaland for approving the use of
mithun as a food animal and also, appreciated the
efforts of ICAR-NRC on Mithun, the only research
Institute of its kind in the world. He visited a live
mithun show and offered fodder to the mithun.
The practical importance and multi-utility of
mithun such as draft power was showcased during
the mithun exhibition. He also visited exhibition
stalls displaying various technologies and products
developed by the Institute and laboratories. During
his interaction with the scientists, the Vice-
President discussed the technologies developed by
the Institute such as mineral block dispenser, area-

specific mineral mixture, and common diseases

occurring in mithun. A promotional video on semi-
intensive mithun farming was shown.

Dr. M. H. Khan, Director of ICAR-NRC on
Mithun, welcomed all the dignitaries and highlighted
the achievements of the Institute over the last 33
years. He said that the Institute is making relentless
efforts to popularize semi-intensive mithun
farming as an alternative source of livelihood and
conservation method. He also informed the house
that a total of 26 replicates of semi-intensive mithun
rearing model have been established under field
conditions across all four mithun rearing states. He
also spoke about the diversified use of mithun, the
need of bankable schemes and the registration of

mithun as a meat animal.

On this occasion, Shri Jagdish Mukhi, Governor
of Nagaland, Shri Y. Patton, Deputy Chief Minister
of Nagaland, G. Kaito Aye, Minister for Agriculture
and Cooperation, Govt. of Nagaland, scientists
from ICAR-NRC on Mithun and ICAR Research
Complex for NEH Region, Nagaland Centre and
other officials from Govt. of Nagaland were also
present.
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Shri M. Venkaiah Naidu

Hon'ble Vice President of India
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TRANSFER OF TECHNOLOGY

Extension Activities

Atotal of 31 programmes were conducted under
Tribal Sub-Plan (TSP) covering all the four mithun
inhabited states viz., Arunachal Pradesh, Manipur,
Mizoram and Nagaland. The various programmes
conducted includes technology awareness cum

S No.
1

Programmes

Technology awareness,
animal health cum
vaccination camp, TSP
input distribution

Training

Implementation of
scientific management
practices in mithun
farming for doubling
farmers’ income

Scientific management
of livestock farm vis-a-
vis mithun husbandry

Poultry distribution
for doubling farmers’
income

Date

04.02.2021
06.02.2021
11.02.2021
12.02.2021
16.02.2021
17.02.2021
03.03.2021
05.03.2021
29.09.2021
03.11.2021
10.11.2021
17.08.2021
08.09.2021
30.09.2021

28.09.2021

25.10.2021 to
30.10.2021

24.11.2021 to
30.11.2011

18.05.2021
25.05.2021
1.09.2021

18.10.2021
15.12.2021

this scheme.

Village/state/district

Bakie, Senapati, Manipur
Nzau, Peren, Nagaland

Dzuda, Kohima, Nagaland
Khnonoma, Kohima, Nagaland
Kangkum, Kamjong, Manipur
Mawai, Kamjong, Manipur

Dorpa. Papum Pare, Arunachal Pradesh

Mai, Lower Subansiri, Arunachal Pradesh

Lairam, Phungka, Kamjong, Manipur
Khonoma, Kohima, Nagaland
Tuipang-L, Saiha, Mizoram

Tening, Peren, Nagaland

Kangpokpi & Senapati, Manipur

Lairam, Phungka, Manipur

Lairam, Phungka, Kangkum, Mawai,
Lairam Khullen and Kaspn Khullen of
Kamjong district, Manipur

VFA trainees, Medziphema, Nagaland

VFA trainees, Medziphema, Nagaland

Dimapur, Nagaland

Dimapur and Phek, Nagaland
Phek, Nagaland

Kohima and Phek, Nagaland
Dimapur and Phek, Nagaland

106
86
18
54

107

103

258

175
50
40
53
13
74
63

56

30

30

21
24
102
53
34

animal health and vaccination camp, TSP input
distribution, training, distribution of day-old chicks
and piglets for doubling farmers’ income. A total of
1731 farmers and 60 VFA trainees benefited under

Total Beneficiaries

27



Iy am

Annual Report 2021 \§?) oy [
SNo. Programmes Date Village/state/district Total Beneficiaries
4 Piglet distribution 16.03.2021 Phek and Dimapur, Nagaland 28
.for doubling farmers 21.04.2021 Phek, Dimapur & Peren, Nagaland 99
income
3.07.2021 Dimapur, Mokukchung, Nagaland & 25
Senapati, Manipur
1.09.2021 Phek & Kohima, Nagaland 21
5 Distribution of mithun 1.05.2021 Nsong, Nzau & Tening, Peren district, 68
feed in collaboration Nagaland
with KVK 11.4.2021 Khonyjiri, Pungro, Salomi & Penkim of
Kiphire district, Nagaland
31.3.2021 Zunheboto district, Nagaland
30.03.2021 Khonoma, Mezoma, Jotsoma,
Tesophenyu of Kohima district, Nagaland
26.04.2021 Porba, Mesulumi Pholami & Gidemi of
Phek district, Nagaland
Total 1791

Input materials distribution under Tribal Sub Plan (TSP) programme during January—December 2021

S.No Inputs distribution Quantity Total beneficiaries

1 Piglets 144 Nos.

173
2 Pig feeds 3300 kg
3 Day old chicks (Vanaraja) 5470 Nos.

244
4 Poultry feeds 7900kg
5 Concentrate feeds for mithun 7.77 tonnes 71
6 Barbed wire 485 rolls
7 CGI sheet 1925 sheets
8 Gum boots 165 Nos.
9 Raincoats 158 Nos.

1150
10 Bag/rack sac 510 Nos.
11 Ear Tags 3650 Nos.
12 Ear tagger 26 Nos.
13 Cap 310 Nos.

Vaccination cum health camp, Khonoma
village

On 3" November 2021, a vaccination cum
animal health camp was conducted by ICAR-NRC
on Mithun, Medziphema at Mithun Conservation
Unit of Khonoma village. The programme is an
initiative towards the upliftment of the tribal
community along with protection measures against
different diseases. Altogether, 67 animals were
vaccinated against FMD, HS, and BQ with the active
participation of 40 farmers.
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Technology awareness cum TSP input
distribution programme at Dzudza Village

On 11" February 2021, ICAR-NRC on Mithun,
Medziphema, Nagaland conducted "Technology
Awareness cum TSP Input Distribution Programme”
at Dzudza Village where inputs like barbed wires,
CGI sheet, ear tags, ear tag applicator, bags, caps,
gumboots and raincoats were distributed to the
mithun farmers so as to spread awareness and to
encourage farmers to adopt semi-intensive mithun
rearing system.

National Research Centre on Mithun

distributed to the farmers for the mithun welfare
and 34 numbers of mithuns that were brought to the
camp site were vaccinated against Foot and Mouth
Disease (FMD), Haemorrhagic septicemia (HS) and
Black Quarter (BQ) diseases.

A hands-on training on how to handle and
restrain mithun as well as the technique of ear
tagging of mithun was conducted to prevent mithun
human conflicts. A farmers’-scientist interaction
was also conducted wherein the farmer’s problems
were addressed by the scientist. A total of 86 farmers

attended the programme.

TRERROLOIT MANENESS. gy
Anemad, HEALTI CAMK

Technology Awareness cum Animal
Health Camp and Tribal Sub-Plan (TSP)
inputs distribution programme at Nzau
village of Peren district Nagaland

On 6" February 2021, a
Awareness cum Animal Health Camp and Tribal
Sub-Plan (TSP) Inputs Distribution Programme”

“Technology

was conducted at Nzau village of Peren district.
Barbed wires, CGI sheets, ear tags and applicators,
bags, gumboots, raincoats and caps were distributed
to the Nzau Mithun Society as part of the Institute’s
initiative to popularize semi-intensive mithun
farming. Medicines in the form of mineral mixtures,

anthelmintics, ointments and antibiotics were

Distribution of Piglets and Pig Feed
under Tribal Sub-Plan (TSP) for Doubling
Farmers’ Income

As a part of the Institute’s initiative towards
self-
and doubling

creating self-reliant, self-sustaining and
generating tribal communities
farmers’ income, 50 piglets and 2000 kg of pig feed
were distributed to 99 beneficiaries from three
districts of Nagaland on the 21% April, 2021 under
the Tribal Sub-Plan Scheme. Piglets were ear-tagged
and distributed to five women Self-Help Groups
from Mesulumi village of Phek district, Sodzulhou,
Khaibung and Medziphema villages from Dimapur

district and Tening village from Peren district.
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Animal Health camp cum Training
programme on Implementation of
Scientific Management Practices in
Mithun Farming for doubling farmers’
income, Manipur on 28" and 29"
September 2021.

On 28" September 2021, ICAR-NRC on
Mithun, Medziphema Nagaland organized a
training programme on “Implementation of
scientific managemental practices in mithun
farming for doubling farmers’ income”, at Lairam
Phungka, Kamjong, Manipur. The objective of the
training programme was to create awareness and
importance of implementing scientific mithun

farming for doubling income.

The animal health camp was conducted on 29"
September 2021, where 50 mithun were vaccinated
against Food and Mouth Disease (FMD), and
veterinary medicines were also distributed to mithun
farmers. Farmers further got the opportunity to
learn and solve the problem regarding breeding,

reproduction, health, feeding, etc. during the
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training programme. Sixty five mithun farmers
from Lairam Phungka, Lairam Khullen, Kasom
Khullen, Khamlang, Mawai and Kangkum villages

of Kamjong district attended the programme.

Poultry distribution for doubling farmers’
income

On 15" December 2021, as a part of the
Institute’s initiative towards creating self-reliant, self-
sustaining and self-generating tribal communities
and doubling farmers’ income, ICAR-NRC on
Mithun under TSP, distributed 1300 vanaraja chicks
to 34 farmers from Dimapur and Phek districts.




Stakeholders Meeting on Finalization of
Bankable Mithun Scheme

On 23" November 2021, a stakeholders meeting
was conducted on the finalization of Bankable
Mithun Scheme

] 1 L . ' i
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Stakeholders Meeting \v! ]
on . | |
" Finalization of Bankable Mithun Scheme
75 November 2020 1100 AM
Chrgamizenl by
] TCAR-National Research Centre an Mithun
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Technology awareness cum animal
health camp and TSP input distribution
programme at Bakie village

On 4™ February 2021, a technology awareness
cum animal health camp and TSP input distribution
programme was conducted at Bakie village,
Senapati district Manipur. Around 30 mithuns were
vaccinated against FMD, HS and BQ diseases. A
total of 100 farmers attended the programme where

National Research Centre on Mithun

an interactive session with scientists was held and

also demonstrated the technique of ear tagging in
mithun as an identification tool for better record
keeping and also to prevent ownership disputes.

As a part of Institute initiatives to popularize
semi-intensive mithun rearing system, TSP inputs
like barbed wire, CGI sheet, ear tags, ear tag
applicators, bags, gumboots, raincoats and caps were
distributed among the mithun farmers. Medicines
in the form of mineral mixture, anthelmintic,
ointments and antibiotics were also distributed.

Technology awareness cum animal
health camp and TSP input distribution
programme at Dorpa village

On 3" March 2021, ICAR NRC on Mithun,
Nagaland and the Arunachal Mithun and Yak
Conservation Mission have jointly conducted a
technology awareness-cum-animal health camp
and TSP input distribution programme at Dorpa
village in Arunachal Pradesh. The programme
was addressed by Dr. Taba Heli, AMYC Mission
Director and graced by Zilla Parishad chairperson
Chukhu Bablu as chief guest and Zilla Parishad
member Bameng Yayu as a guest of honour. The
programme was attended by 258 farmers from
various villages under the Kimin circle as well as
officials from various departments of the state. A
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total of 58 mithuns were vaccinated against FMD,
HS and BQ followed by best mithun competition
based on different categories. As an initiative to
popularize a semi-intensive mithun rearing system,
TSP inputs like barbed wire, CGI sheet, ear tags, ear
tag applicator, bags, gumboots, raincoats, and caps
were also distributed.

Technology awareness cum TSP input
distribution programme at Kangkum and
Mawai villages, Manipur

A technology awareness cum TSP input
distribution programme at Kangkum and Mawai
villages of Kamjong district, Manipur was conducted
on 16™ and 17" February respectively. Various
technologies of the institute were displayed at the
programme and TSP inputs like barbed wires, CGI
sheets, ear tags and applicators, bags, gumboots,
raincoats and caps were distributed to the Kangkum
Livestock Development Society and the Mawai
Mithun Society as a part of institute’s initiative to
popularized semi-intensive mithun rearing system.
Hands-on training on how to handle and restrain
mithun as well as the technique of ear tagging
mithun was conducted. The programme was
attended by 209 farmers from Kangkum and Mawai
villages.

Poultry distribution for doubling farmers’
income

On 18™ May 2021, as an Institute’s initiative
towards the sustainable livelihood of farmers by
doubling farmers’ income, 950 day-old vanaraja
chicks and 850 kg starter feeds and 850 kg grower
feeds were distributed to farmers from Medziphema
Village, New Sochunomo and Jharnapani Village
benefiting 21 farmers.
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Semi-intensive models developed in
different villages

Traditionally mithun is being reared only under
a free-range system, but with the declining forest
area coverage in its habitat, it is imperative to find an
alternative rearing system. Therefore, the Institute
has developed a semi-intensive model which not
only serves as an alternative for an extensive rearing
system but also provides an extensive management
system like meeting the nutrient requirement both
from grazing and stall feeding, providing safety to
animals from its predators, taking timely disease
control measures such as vaccination, deworming,
controlled breeding programme etc. Keeping these
advantages in line, the Institute has popularized this
system by way of giving inputs to mithun rearing
villages.
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S.  State Name of Village & District where Semi-intensive unit Date and Year of Establishment
No. was established
Dzudza, Viphoma Village, Kohima District 11.02.2021
1 Nagaland Khonoma Village, Kohima District 12.02.2021
Nzau Village, Peren District 06.02.2021
Kangkum Village, Kamjong District 16.02.2021
Mawai village, Kamjong District 17.02.2021
2 Manipur
Bakie Village, Senapati District 04.02.2021
Lairam Phunga, Ukhrul District 30.09.2021
Arunachal Dorpa, Papum Pare District 03.03.2021
3 Pradesh
Mai, Lower Subansiri District 05.03.2021
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WORKSHOPS ATTENDED: TRAINING/WORKSHOP/WEBINAR
RELATED INFORMATION OF SCIENTIST, TECHNICAL &
ADMINISTRATIVE STAFF

Name

Dr. Jayanta
Kumar
Chamuah

Dr. Jayanta
Kumar
Chamuah

Dr. Jayanta
Kumar
Chamuah

Dr. Jayanta
Kumar
Chamuah

Dr. Jayanta
Kumar
Chamuah

Dr. Sapunii

Stephen Hanah

Dr. H.
Lalzampuia

Dr. H.
Lalzampuia

Dr. N. Haque

Dr. H.
Lalzampuia
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Designation

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Principal
Scientist

Scientist

Subject

Veterinary
Parasitology

Veterinary
Parasitology

Veterinary
Parasitology

Veterinary
Parasitology

Veterinary
Parasitology

Livestock
Production
Management

Veterinary
Microbiology

Veterinary
Microbiology

Animal
Nutrition

Veterinary
Microbiology

Topic

General management
programme for scientist

Capacity building
programme for
commercialization of GI
products from Nagaland

National workshop on

“Meat traceability and

recall: From concept to
practice”

Analysis of obvious
requirement in Indian
patent system

NBA-UNDP Webinar

series on “Biodiversity and

biological diversity Act
2002”

Workshop on prevention
of sexual harassment of
women at workplace

Sensitization workshop
cum training programme
on “Systematic follow-
up investigation of NSP
reactors by testing of
oropharyngeal fluid”

National Workshop on
“Meat traceability and
recall: From concept to
practice’

National workshop on

“Meat traceability and

recall: From concept to
practice”

Regional level workshop
cum training programme
on Foot and Mouth
Disease control under
ICAR-AICRP NEH
activities

Duration

10 days (18-
29" January
2021)

20% December
2021

227 Qctober
2021

28" August
2021

24" February
2021

2 days
(19-20% July
2021)

8t July 2021

22" Qctober
2021

22" Qctober
2021

27t to 29t
October 2021

Organized by
ASCI, Hyderabad

ICAR Research
Complex for NEH
Region, Nagaland
centre

ICAR - National
Research

Centre on Meat,
Hyderabad

ICAR-NDRI,
Karnal

National
Biodiversity
Authority (NBA)
in partnership
with UNDP India

ISTM, New Delhi

ICAR-Directorate
of Foot and
Mouth Disease,
Mukteshwar

ICAR - National
Research

Centre on Meat,
Hyderabad

ICAR - National
Research

Centre on Meat
Hyderabad

Regional Research
Centre, ICAR-
AICRP on FMD,
Guwahati in
collaboration with
ICAR-Directorate
of FMD,
Mukteswar
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Name Designation  Subject Topic Duration Organized by
Dr. Sapunii Scientist Livestock MDP on priority- 6 days (25- ICAR-NAARM,
Stephen Hanah Production setting Monitoring and 30" October ~ Hyderabad.
Management Evaluation (PME) for 2021)
ICAR PME nodal officers
Dr. Laishram Scientist Livestock Workshop on prevention 2 days ISTM, New Delhi
Sunitibala Devi Production of sexual harassment of (19-20% July
Management women at workplace 2021)
Dr. Vikram R Scientist Animal Virtual international 2 days (23- ICAR-NDRI,
Reproduction workshop on scientific 24 June IDP-NAHEP
writing 2021)
Dr. Kobu Khate = CTO Livestock Capacity building 12 days (11- ITPA, New Delhi
Production & programme for a technical =~ 22" January
Management person 2021)
Dr. Kezhavituo ~ CTO Animal Repair and maintenance of = 3 days (10- ICAR-CIAE,
Vupru Physiology office, residential building 12 August Bhopal
including guesthouse 2021)
Administration
Mr. Utpal AF & AO Accounts Accrual accounting 3 days (12-14"  ICAR-National Rice
Ghosh January 2021)  Research Institute,
Cuttack
Mr. Utpal AF & AO Accounts Online training on 3 days (9-11"  NAARM, Hyderabad
Ghosh “Budget utilization August 2021)
procedure”
Mr. Th. Dipal  AAO (E) Administration Online training on 3 days (9-11"  NAARM, Hyderabad
Meitei “Budget utilization August 2021)
procedure”
Mr. Th. Dipal ~ AAO (E) Administration Online training on 3 days (6-8® NAARM, Hyderabad
Meitei “Implications of new September
labour codes, 2020 for = 2021)
ICAR”
Mr. Th. Dipal  AAO (E) Administration Accrual accounting 5 days (20-24"  ICAR-National Rice
Meitei November Research Institute,
2021) Cuttack
Ms. Aloli AAO (S) Administration Online training on 3 days (9-11"  NAARM, Hyderabad
Rengma “Budget utilization August 2021)
procedure”
Ms. Aloli AAO (S) Administration Accrual accounting 5 days 20-24"  ICAR-National Rice
Rengma September Research Institute,
2021) Cuttack
Miss. LDC Administration Online training on 3 days (6-8" NAARM, Hyderabad
Sentisangla “Implications of new September
Pongener labor codes, 2020 for 2021)
ICAR”
Miss. Arenla LDC Administration Online training on 3 days (6-8" NAARM, Hyderabad
Ozukum “Implications of new September
labor codes, 2020 for 2021)

ICAR”
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ACHIEVEMENTS OF KRISHI VIGYAN KENDRA, PHEK

Krishi Vigyan Kendra, Phek was established in
Porba village by the Indian Council of Agricultural
Research (ICAR) under the aegis of ICAR-NRC
on Mithun, Medziphema, Nagaland in 2003 to
augment the farmers of the district with the latest
technological knowledge to reduce the time lag
between technology generation and its transfer to
the farmer’s field for increasing production and

Table 1. Training and extension activities

achieving sustainability. Krishi Vigyan Kendra’s
mandates are imparting training, conducting
on-farm testing (OFT), demonstrating proven
technologies of agriculture and allied sector and
organizing various extension activities for the
farmers, rural youth and extension personnel of the
district. The activities carried out from January to
December 2021 are given below.

Training programmes
Number of Courses Number of Participants
Clientele Targets Achievement Targets Achievement
Farmers 28 50 672 1107
Rural youth 8 15 140 314
Extn. functionaries 2 3 30 43
Total 38 68 842 1464

Extension Activities

Number of activities
Targets Achievement

161 265

Table 2. Vocational training programmes

Thematic area Date (Duration)

17.11.2021 to 20.11.2021 (4
days)

Crop production

Soil health management = 3.12.2021 to 7.12.2021 (5 days)

Table 3. Sponsored programmes

Duration
Date (From-To) (days) Programme
12-12-2021 to Exposure visit
16-12-2021 5 days cum training of

Phek farmers
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Number of participants

Targets Achievement
2013 3787
Training title Participants
Male Female Total

System of crop intensification in 4 12 16

paddy, maize and sugarcane

Composting technologies 10 5 15
Total 14 17 31

No. of Participants Sponsoring Funds received
M F T Agency ®)
7 18 25 NABARD 3 132750/-
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Table 4. On-Farm Testing (OFT) and Frontline Demonstrations (FLD) conducted during 2021

Discipline On-Farm Testing
Crop/ No. of No of
Enterprise technology trials
Agronomy Foxtail millet 1 10
Sweet corn 1 6
Soil Science Turmeric 1 3
Total 3 19

Under the NICRA project at Thipuzumi,
K. Basa, Kikruma and Phusachodu village, 14
numbers of training, 12 numbers of the hands-
on demonstration programme, and 9 numbers of
field day at farmer's fields were conducted with a
total of 294, 193 and 119 participants, respectively
comprising of 83 male and 523 female.

‘Mera Gaon Mera Gaurav’is a farmer-oriented
programme initiated by GOI under which five
numbers of training programmes on soil moisture
conservation, soil fertility management, integrated
farming and

system, economic

benefits through multiple cropping and soil health

agronomic

management were conducted at MGMG adopted
villages viz, Leshemi and Pfutseromi villages
under Phek district with a total of 97 participants
comprising of 23 male and 74 female.

Frontline Demonstrations

Crop/Enterprise No. of No of
technology = demonstration
Paddy 1 20
Field pea 1 30
Gladiolus 1 3
Broccoli 1 10
Low-cost water 1 5
harvesting
(Jalkund)
Low cost 1 10
vermicomposting
6 78

AGRONOMY

Under the Agronomy division, On-Farm
Testing was conducted on Varietal Assessment
on HYV of foxtail millet varieties SiA 3156, SiA
3085 and SiA 3222 where 10 demonstrations were
conducted in different villages. Another OFT on
Varietal Assessment on sweet corn varieties VL Sweet
Corn 2 and CMVL Sweet Corn 1 was conducted
with 6 demonstrations in the farmers’ field. Two
numbers of demonstrations were conducted
under the FLD programme on the popularization
of Integrated Crop Management in paddy var.
RCM 11 and popularization of field pea var. VL
Matar 47 comprising of 20 and 30 demonstrations,

respectively.

OFT on millet

OFT on sweet corn
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FLD on Integrated crop management in paddy

SOIL SCIENCE

Under the Soil Science division, on-farm
testing was conducted to assess the organic nutrient
management in turmeric Megha Turmeric-1. Four
numbers of demonstrations were conducted under

OFT on organic management in turmeric

FLD on vermicompost application in broccoli

38

FLD on field pea

the FLD programme on the popularization of
vermicompost application in broccoli Var. Green
Magic, demonstration on gladiolus, low-cost
vermicomposting technology and low-cost water
harvesting.

F

B 4 =
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FLD on low cost water harvesting
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KVK Phek is also engaged in the analysis of soil
and water sample of farmers from different villages
and the distribution of soil health cards.

Table: Soil Sample Analysis

S. Samples tested/ Farmer Village
No. Analyzed beneficiaries  covered
1 200 250 3

FLD on low cost vermicomposting

Action Photographs
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Capacity building training on soil health management for Training on integrated crop management (IPM)
extension personnel
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Training on sweet corn and baby corn Training for extension functionaries
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KVK PHEK, ICAR-NRCH
e

Training under PKVY Distribution of inputs under NARI
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msan
Abhiyan

rqanised by KVE Plick, ICAR-NRCM.

Jal Shakti Abhiyan Programme at Pfutseromi village Distribution of seeds under Jal Shakti Abhiyan Programme at
Sakraba village

Lecture delivered as resource person under ATMA Phek Lecture delivered on soil health Management during Summer
Farm School conducted by NEN Chizami

NABARD sponsored exposure visit Village level programme under NABARD

41



LN
“Lanp

K
e,

£

BT
ICAR

hrun

Annual Report 2021

CISTRHATION 01 T0OUS ANG IMPEVENTE "& 2
¥ .

YORLBA ELHGE

Demo and distribution of farm tools and implements under IIMR
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Distribution Of farm tOOlS and implements under IIMR Project
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Virtual Farmers” Awareness Campaign on balanced use of
fertilizers

Live streaming on natural farming and Farmers- Scientist
Interaction

42



National Research Centre on Mithun

ARG ",
ICAR

Students participating in drawing competition during National Felicitation of women farmers during Mahila Kisan Diwas 2021
campaign on Agriculture and Development on
26th November 2021
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World Water Day 2021 Celebration of World Soil Day 2021
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ONGOING RESEARCH PROJECTS

Title of the project

Studies on prevalence and
molecular characterization of
diarrhea-causing pathogens in
mithun

Deciphering sperm functional
and proteomic alterations

in mithun bulls with poor
sperm cryotolerance.” (Inter-
institutional project)

Assessment of draughtability of

mithun.

Assessment and documentation

of the existing mithun rearing
practices under the free-range

system on North-Eastern India.

Molecular screening of tick
vector and host mithun (Bos
frontalis) for haemoparasites
in the states of Nagaland and
Arunachal Pradesh.

Vitrification of mithun semen
and sperm ultra-structural
changes post-thawing.

Seasonal variation in carrying
capacity of forest for rearing
mithun in Nagaland.

Determination of energy and

protein requirements in mithun.

Testing and validation of
pregnancy diagnosis kit, pregD
in mithun (Inter-institutional
project with ICAR - CIRB).
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Name of the PI

Dr. H. Lalzampuia.

Dr. Vikram R.
Dr. A Kumaresan
(SRS of ICAR-NDRI)

Dr. L. Sunitibala Devi

Dr. S. S. Hanah

Dr. J. K. Chamuah.

Dr. M. H. Khan

Dr. S. S. Hanah

Dr. Nazrul Haque

Dr. Vikram R.
Dr. Ashok Balhara

Name of the Co-PIs

Dr. L. Sunitibala Devi
Dr. Kobu Khate

Dr. J. K. Chamuah
Dr. Vivek Joshi

Dr. M. H. Khan

Dr. K. Vupru

Dr. S. S. Hanah
Dr. Nazrul Haque
Dr. Kobu Khate

Dr. M. H. Khan

Dr. H. Lalzampuia
Dr. L. Sunitibala Devi
Dr. Kobu Khate.

Dr. H. Lalzampuia
Dr. Vivek Joshi
Dr. Kobu Khate

Dr. Vikram. R.

Dr. H. Lalzampuia
Dr. S. S. Hanah
Dr. Abhijit Mitra

Dr. Nazrul Haque
Dr. Kobu Khate

Dr. K. Vupru

Dr. M. H. Khan
Dr. Abhijit Mitra
Dr. S. K. Phulia
Dr. R. K. Sharma

Date of
start

Jun-21

Jul-21

Jan-21

Jan-21

Sep-20

Sep-20

Sep-20

Sep-20

Sep-20

Expected Date of
completion

Jun-23

Jun-23

Dec-22

Dec-22

Mar-23

Jun-22

Aug-22

Aug-22

Aug-22



AWARDS AND RECOGNITION

Vikram R., Laishram Sunitibala Devi, Vivek
Joshi, Moonmoon Mech, Kobu Khate, and
M. H. Khan. Best young scientist award for a
research paper (Indian Society for the Study of
Animal Reproduction, 2021)

Vikram R., Laishram Sunitibala Devi, Vivek
Joshi, Moonmoon Mech, Kobu Khate, and M.
H. Khan. Best young scientist award for poster
presentation (Indian Society for the Study of
Animal Reproduction, 2021).

PUBLICATIONS

Vikram, R., Dewry, R. K., Mohanty, T. K., Yadav,
H. P, Nath, S., Bhakat, M., Devi, L., Raval, K. and
Yousuf, S., 2021. Digital analysis of testicular
ultrasound image can classify buffalo bulls
with high sperm production capacity. Buffalo
Bulletin, 40(1), 107-114.

Nadaf, S. M., Vikram R., Mech, M., Khan,
M. H., Ahmed, EA. Ponraj, P. and Mitra,
A., 2021. Comparative ejaculatory response,
fresh and frozen semen quality and fertility to
artificial vagina vs electroejaculation method
of semen collection in mithun (Bos frontalis)
bulls. Andrologia, p.e14330:

Perumal, P, Vikram, R., Khate, K., Vupru, K,
Saddamhusen, M. N. and Khan, M. H., 2021.
Glutathione in semen extender modulates post-
thaw semen quality profiles, and antioxidant
and oxidative stress profiles in mithun. The
Indian Journal of Animal Sciences, 91(12):

Biam K. P, Bardhan, D., Devi, L. Sunitibala,
Khate K. and Mitra, Abhijjit (2021). Farmers’
Perception of the feasibility of mithun (Bos
frontalis) farming and its constraints in
Nagaland, India. Asian Journal of Agricultural
Extension, Economics & Sociology, 39(10): 67-
74.

Devi, L. Sunitibala, Chandrahas, Sahoo, S. P,
Kumar N. and Singh. T. S. (2021). Effect of
restricted suckling on growth, biochemical and
hormonal profile of crossbred (landrace x Desi)
piglets. Haryana Vet. 60(2): 233-237

Lalzampuia, H., Elango, S., Biswal, J. K,

Krishnaswamy, N., Tamil-Selvan, R. P,
Saravanan, P, Mahadappa, P, Umapathi,
V., Reddy, G. R., Bhanuprakash, V., Sanyal,

A., Dechamma, H. J. (2021). Infection and
protection responses of deletion mutants of
non-structural proteins of foot-and-mouth
disease virus serotype Asial in guinea pigs.
Appl Microbiol Biotechnol. 106(1):273-286.

Authored Book

Khan, M. H., Vikram R., Perumal P.,, Mitra, A.
2021. Semen Cryopreservation and Artificial
Insemination in Mithun (ISBN:9789391734268)

Technical Bulletin(s)

Chamuabh, J. K., Maharana, B. R., Joshi, V., Biam,
K. P, Hanah, S. S., Lalzampuia, H. and Khan,
M. H. 2021. Parasites of Mithun (Bos frontalis):
Prevention and Control Measures. Technical
Bulletin, ICAR-National Research Centre on
Mithun, Nagaland. https://nrcmithun.icar.gov.in.
Joshi, V., Vikram R., Chamuah, J. K., Vupru, K,
Khate, K. and Khan, M. H. 2021. Foot and Mouth
Disease (FMD) in Mithun: Clinical Presentation
and Management. Technical Bulletin, ICAR-
National Research Centre on Mithun, Nagaland.
https://nrcmithun.icar.gov.in.

Bharali, R., Longkumer, T. E., Asangla, H. K,
Borkotoky, D., and Khan, M. H., Kiwi: An export
potential fruit of Nagaland. ICAR-National
Research Centre on Mithun, Nagaland. https://
nrcmithun.icar.gov.in.
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Book Chapter(s)

e Vikram R, Joshi. V,, Milton. A. A. P, Khan. M.
H., and Biam. K. P. (2021), Reproductive tract
mircobiome in animals: Physiological versus
pathological condition. In: Microbiome - Host
Interactions, CRC Press Taylor and Francis
Group, pg: 209-220 (ISBN:9780367479909)

e Vikram, R., Perumal, P, Narayanan, K.,
Madhusoodan, A. P, Patel, B. M. and Khan,
M. H., 2021. Estrus behaviour and approaches
for estrus detection in the buffalo: an update.
Studies of Bubalus bubalis and their Behaviours,
p. 1-29. (ISBN: 978-1-53619-755-6)

Popular Article(s)

e Vikram, R., Khan, M. H., Joshi, V. and
Mukherjee, S., 2021. Scientific Management
Practices of Mithun. Biotic Research Today.* 3,
(12), 1099-1102.

o el fa9a®., =@, Si&., faw. R, 3R @M,
TH. Ta. (2021). FAY § JBUBI—GRUBT R B
Rpam, g Wl vare—adl aer, 25-27
(ISSN-0023-1088).

o SIEN, fdde., Tqar, Wi, fawH. AR, R @,
TH. T, (2021). o9 T H A O,
gt v —a@dl. 74 (9)27 (ISSN-0023-
1088).

e Chamuah, J. K., Maharana, B. R., Joshi, V.,
Ezung, L., Biam, K. P. and Hanah, S. S. (2021),
Important Parasitic zoonosis of livestock in
North Eastern Hilly Region of India. Biotica
Research Today 3(7): 644-647
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e Asangla, H. K. (2021). Bio-fortified crops -
a world free of hidden hunger. Published in
Morung Express on dated-1.4.2021

e Asangla, H. K. (2021). A review: Bio-fortified
maize to fight micro-nutrient deficiency.
Published in Morung Express dated: 3.6.2021

e Asangla, H. K. (2021). Reviving millet and its
importance as immune booster. Published in
Morung Express dated:5.8.2021

e Asangla, H. K. (2021). Success story: Recent
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trends in double cropping of maize for higher
economic returns under Phek district. Published
in Morung Express dated:2021

Training Manual(s)

Chamuah, J. K., Khate, K., Devi, L. S., Vikram,
R., Hanah, S. S., Lalzampuia, H., Vupru, K., Haque,
N. and Khan, M. H. (2021). Scientific Management
of Livestock Farm vis-a-vis Mithun Husbandry”
Training manual published by ICAR-NRC on
Mithun

E-Publication(s)

Khan, M. H., Haque, N., Chamuah, J. K., Hanah,
S. S., Biam, K. P,, Vikram R. and Joshi, V., Khate, K.
and Vupru, K., (2021) Research Publication ICAR-
NRC on Mithun

Newspaper Coverage(s) (Local Dailies)

KVK Phek conducted XVI SAC, International
Women’s day, Webinar on balanced use of fertilizers.
Farmers-Scientist interaction under ATMA Phek,
Exposure visit, World Soil day, KSHAMTA.



TRAINING AND CAPACITY BUILDING

Six days training program on “Scientific
Management of Livestock Farm vis-a-
vis Mithun Husbandry” w.e.f 25 to 30
October 2021

A six days training programme on “Scientific
Management of Livestock Farm vis-a-vis Mithun
Husbandry” was organized w.e.f 25-30" October
2021 at ICAR-NRC on Mithun, Medziphema for
the students of Veterinary Field Assistant Training
Institute, Medziphema. This training programme
was organized as a part of the capacity-building
program with the objectives to educate and create
awareness and enhance their knowledge and skill
about livestock husbandry and also create awareness
about the mithun husbandry practices so that the
whole farming community benefited. The training
was attended by thirty Veterinary Field Assistant
students.

on
Scientific Management of Livestock Farm 3%
vis-a-vis Mithun Hus

25%.30* October, 2021

", Orgamized by:
[t itional Centre or ""‘“n
dﬂhn Fag

Training programme on “Scientific
Management of Livestock Farm vis-a-vis
Mithun Husbandry” under TSP

From 24-30" November 2021, ICAR-NRC on
Mithun organized 6 days training programme on
Scientific Management of Livestock Farm vis-a-vis
Mithun Husbandry for Veterinary Field Assistant
(VFA). The Training was attended by thirty VFA
students (2" batch) from Veterinary Field Assistant
Medziphema. This
addressed basic farm management skills, such as
farm operation techniques, and imparted practical

Training Institute, course

knowledge on housing, handling, identification,
clinical examination, reproductive management

and feeding of farm animals.

Scientific Management urLivemk.
Farm vis-a-vis MlﬂllmHllshIndry
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On 30" November 2021, ICAR-NRC on
Mithun organized the valedictory programme on
completion of 6 days training programme. The
Training was attended by thirty VFA students (2™
batch) from Veterinary Field Assistant Training
Institute, Medziphema. This course addressed basic
farm management skills, such as farm organization,
and operation techniques, and imparted practical
knowledge on housing, handling, identification,

clinical examination, reproductive management and
feeding of farm animals. The Chief Guest, Dr. Salang

g Programme
on |
Scientific Manage f 1 westock

Farm vis-a-vis | sl
B .

'AR-National P

Scientific Management of L[mmk
Farm vis-a-vis Mithun Husbandry
T3 November 2021
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Temjen, Principal, VFATI, Medziphema welcomed
the initiative of the NRC on Mithun and requested
continuous support in the future. Dr Inato Jimomi.
Vice Principal, VFATI, Medziphema urged the
students to take up the farm micro-enterprises along
with serving farmers in the field. Dr. M. H. Khan,
Director, ICAR-NRC on Mithun congratulated
all the participants, highlighted the importance of
mithun husbandry and encouraged the students to
identify the farmers who are interested to take up
scientific mithun husbandry.

Scientific Management of Livestock ¥
Farm vis-a-vis Mlﬂlun Husblndn

Mithun ‘U‘

-

Training Programme '/
on i

Scientific Managemen! of Livestock =%
Farm vis-a-vis Muhnn Husbandu
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Lecture on “Animal Cloning Scope and
Awareness”

On 12" November 2021, ICAR-NRC on Mithun
organized a lecture on “Animal cloning scope and
awareness”. The resource person Dr. P. S. Yadav,
Head, and Pr. Scientist, ICAR-CIRB, Hisar delivered
the lecture which emphasized the understanding of
the current status, scope, and potential and creating
awareness among scientific staff and students on
the future of cloning technologies. The students
were sensitized on the basic aspects of cloning
technology, its opportunities, and how it opens the
way for enhancing productivity in farm animals.
The lecture was attended by a total of 100 persons
including the staff and scientists of ICAR-NRC
on Mithun, scientists of ICAR-Research Complex
for NEH Region, Nagaland Centre, faculties of
CAU Jalukie, faculties and students of St. Joseph
University and Patkai Christian College.

National Research Centre on Mithun

Hon’ble Prime Minister Shri Narendra
Modi Ji - Farmers - Scientist interaction
programme

On the occasion of Hon'ble Prime Minister Shri
Narendra Modi Ji-Farmers-Scientist interaction
programme. The Farmers-Scientist interaction
programme was organized by ICAR-National
Research Centre on Mithun (ICAR-NRCM),
Medziphema, Nagaland. Shri. Abi Yalie, Public
leader and progressive farmer was the chief guest
during the occasion. While delivering his lecture,
he highlighted the importance of ICAR-NRC on
Mithun, KVKs, SASRD, Nagaland University and
Central Agricultural University and their significant
contribution to agriculture. Dr. Nazrul Haque,
Director (Incharge) emphasized the importance
of “Climate resilient agriculture’, in enhanced
production and productivity of crops. Dr. Vivek
Joshi, Scientist (Animal Health) created awareness
among farmers regarding rabies vaccination in pet
animals and measures to be taken to prevent rabies.

ll#—;\nliuml Research Centl

Mledzif-<lna,
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Webinar Conducted Under ITMU

The webinar on “Intellectual Property
Rights with special emphasis on Copyright and
Trademarks” was organized on 10™ February 2021.
The webinar was part of the Intellectual Technology
Management Unit (ITMU) initiative of ICAR-
NRC on Mithun, towards capacity building with
the objectives to educate and creating awareness
on IPR issues. Dr. S. K Soam, Joint Director,
National Academy of Agricultural Research
Management (NAARM), Hyderabad acted as a
resource person and delivered a lecture on various
copyright and trademarks-related concepts using
the virtual platform Mentimeter to interact with the

participants. The workshop was attended by a total

number of 51 persons.
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Virtual Meeting on Commercial

Assessment of Technologies

On 14" July 2021, the Institute conducted
a virtual meeting with Agrinnovate India Ltd. a
company owned by the Department of Agriculture
Research & Education (DARE), Ministry of
Agriculture Govt. of India on “Commercial
Assessment of Technologies”. The programme was
attended by scientists from different ICAR institutes,
a team of Agrinnovate India Ltd, New Delhi and Dr.
Sudha, CEO, Mysore. During the programme the
innovation of ICAR-NRC on Mithun was presented
by Dr. Nazrul Haque, Dr. Bhukya Prakash and Dr.
Debojyoti Borkotoky, total of seven technologies
namely, desave portable mineral block dispenser
for animals, portable mineral block dispenser with
adjustable height, area-specific mineral mixture
developed for mithun rearing states, manual
ectoparasite removal and drug applicator, bird
feeder, dryer (meat and vegetable) and humane
killing cone. The presentation was followed by a
technical discussion about the innovativeness of the
technologies, licensing procedure, licensing fee and
royalty, etc. concerning commercialization.

Debojyoti Borko...
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ICAR —NRC on Mithun Celebrates World
Zoonoses Day on 6™ July 2021

On 6" July 2021, ICAR-NRC on Mithun,
Medziphema organized a one-day webinar on
“Impact of Zoonotic Diseases on Human Health
and its Control Measures” on the occasion of
“World Zoonosis Day”. This webinar was organized
as a part of the capacity-building program with the
objectives to educate and create awareness among
the stakeholders about zoonotic diseases which
are transmissible from animals to human beings
and their control measures. At the outset, Dr. M.
H. Khan, Honourable Director, ICAR-NRC on
Mithun, Nagaland welcomed all the participants and
emphasized the need of breaking the transmission
cycle of zoonotic diseases. Dr. S. Mukherjee,
Associate Professor Head, College of Veterinary
Science, Jalukie, Dr. Vivek Joshi, and Dr. Jayanta
Chamuabh, Scientists, ICAR-NRC Mithun acted as
a resource person and delivered their lectures on

National Research Centre on Mithun

viral, bacterial, and parasitic zoonotic diseases and
made a detailed discussion on adoption of control
measures. The presentation was followed by an
interactive session to discuss the control measures
of zoonosis in India.

The Workshop was attended by the staff and
scientists of ICAR-NRC on Mithun and Scientists
from NDRI, Karnal, KVK Phek; KVK Peren, and
KVK Longleng. Dr. Kobu Khate, CTO anchored the
program and pronounced the vote of thanks.
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ACHIEVEMENT UNDER INSTITUTE TECHNOLOGY
MANAGEMENT UNIT (ITMU)

Under the initiative of ITMU, Institute registered four designs and two copyright with the Indian Patent

office.

Details of the designs registered

S.N. Name of design Application Application Date of submission Remarks
number date of reply to FER

1  Humane chicken killing cone in class 08-05 = 330515-001 = 27.06.2020 22.10.2020 Granted on
(330515-001) 02.02.2021

2 Poultry maize feeder for backyard chicken (330514- 27.06.2020 22.10.2020 Granted on
in class 30-03 (330514-001) 001) 04.01.2021

3 Dryer Class 15-05(330513-001) 330513-001)  27.06.2020 22.10.2020 Granted on
18.03.2021

4 Portable mineral block dispenser with 334974-001  06.11.2020 21.04.2021 Granted on
adjustable height 10.11.2021

DRYER

Food drying is a method of preserving meat,
fruit and vegetables that have been practiced since
antiquity. Smoked meat develops heterocyclic
amines (HCAs) and polycyclic aromatic
hydrocarbons (PAHs), both of which are known
carcinogens. Smoked meat contains nitrates and
nitrites, byproducts of the smoking process. The
concern is that nitrites and nitrates can be converted
in the body to N-nitroso compounds, which have
been shown to cause stomach cancer in lab animals.
Smoked meats often contain a considerable amount
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of sodium which may lead to heart risks. The driers
heating element, fans and vents simultaneously work
to direct hot air over the food, accelerate surface
evaporation and warm the food causing moisture
to be also released from its interior. This process
continues until the food is dried to substantially
lower water content.

The novelty of the developed device is quick-
drying (3-stage heating) and storage of meat, no
accumulation of carbon shoot, fungal growth and

degradation by maggot. It is a portable structure
and also eco-friendly.
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Front view with door and air inlet holes at the base Side view with double walled insulation with handle on both sides
for easy carrying

Top view with heat control panel and air outlet with provision of Inner view with aluminum coating. Two layered net protected
net covered axial fan. 3 halogen tubes of 400 watt each at the back. Lateral walls with
provision for 3 trays or rods with multiple hooks

Fat collection tray at the base Heat outlet system at rear with double wall insulation
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POULTRY MAIZE FEEDER

As a traditional practice, a major share of maize
harvest is preserved for backyard poultry. The maize
at preserved by hanging the cobs by a string onto the
ceiling close to the fireplace or in the loggia. Once in

the morning and evening, cobs are shelled with hand
and broadcast in the backyard to feed the birds. Due

Two Feeder and waterer on the opposite sides
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to peck behavior in the poultry birds, the male and
dominant birds get the major share of the feed. The
novelty of the developed device is portable, durable,
affordable and eco-friendly, having provision for
wholesome water in two drinkers, easy medication
and supplementation facility, and is cost-effective
(One feeder/10 birds).

Equal distribution of grains to the back yard birds

T
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Dimension of the maize dispensing unit
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HUMANE CHICKEN KILLING CONE

Ascommonly practiced, a chicken/duckiskilled
by twisting of the neck or hitting the back with hard
objects. Neck cutting/halal is not practiced. The bird
experiences prolonged struggle and pain resulting
in death. The humane killing cone is designed
with the objective of the humane killing of birds to
reduce time and pain in the process of slaughter.

Lateral view humane killing cone with stunning handle and foot-

hold
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The principle of this design is neck dislocation with

the rapture of the spinal cord stops breathing and
disrupts blood flow to the brain by rupturing the
blood vessels in the neck This device is portable and
easy to handle, helps in quick and humane killing.
Commercial utility is there in small slaughterhouses
and at home. It is adjustable with the size of the bird
and cost-effective

Lateral view humane killing cone with adjustable knob for
different bird size
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humane killing cone with neck holder

Foot hold= 30x28 cm
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No.

GOVERNMENT OF INDIA
To== S

THE PATENT OFFICE

CERTIFICATE OF REGISTRATION OF DESIGN

Design No.

Date

Reciprocity Date*
Country

Certified that the design of which a copy is annexed hereto has been registered as of the
number and date given above in class 08-05 i respect of the application of such design to
CONE in the name of INDIAN COUNCIL OF
AGRICULTURAL RESEARCH, KRISHI BHAVAN, DR. RAJENDRA PRASAD ROAD, NEW

HUMANE CHICKEN KILLING

DELHI - 110001, INDIA

in pursuance of and subject to the provisions of the Designs Aet, 2000 and the Designs Rules,

330515-001
27/06/2020 20:17:00

..
-

Lr<e
v

-

Controller General of Patents, Designs and Trade Marks

*The reciprocity date (if any) which has been allowed and the aame of the country.

Copyright in the design will subsist for ten years from the date of Registration, and may underthe terms of the Act

and Rules, be extended for a further period of five years,
This Certificate is not for use in legal proceedings or for oltaining registration abroad

M MAJUMDAR,

S. MAJUMDAR & CO,, 5, HARISH MUKHERIJEF

ROAD, KOLKATA - 700 025
Date of Issuc 02/02/2021 17:15:33

ORIGINAL
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PORTABLE MINERAL BLOCK DISPENSER
WITH ADJUSTABLE HEIGHT

The well-established, area-specific mineral
mixture is imperative for optimum growth and
productivity of the animal. ICAR NRC on Mithun,
Medziphema with the prolonged investigation
and scientific trials has developed area-specific
mineral blocks for mithun. Mithun ranges are
remote and perilous. A proper, suitable and user-
friendly delivery mechanism for the mineral
mixture is necessary. The principle of the device
is the optimum aperture for insertion of mithun

Front view

58

ICAR

tongue in revolving block holder thereby uniform
erosion of the block and requisite dispensing of
mineral salt. Furthermore, mineral blocks are
often hygroscopic and lose it's compactness and
consistency to exposure to rain and high humidity.
The developed device has several features combined
into one single unit, catering to the need of livestock
owners, for supplementation of the mineral mixture
to animals. The tripod is attached with a foot-rest,
to facilitate the animals like goats, gazelle, etc. for
licking mineral blocks with a bipedal stance.

Top view
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ORIGINAL
no. 104466

GOVERNMENT OF INDIA
o= HEad
THE PATENT OFFICE

CERTIFICATE OF REGISTRATION OF DESIGN

Design No. 334974-001

Date 06/11/2020 16:10:10
Reciprocity Date* 00:00:00

Country

Certified that the design of which a copy is annexed hereto has been registered as of the
number and date given above in class 30-03 in respect of the application of such design to
PORTABLE MINERAL BLOCK DISPENSER in the name of INDIAN COUNCIL OF
AGRICULTURAL RESEARCH, KRISHI BHAVAN, DR. RAJENDRA PRASAD ROAD, NEW
DELHI - 110001, INDIA

in pursuance of and subject to the provisions of the Designs Act, 2000 and the Designs Rules, 2001,

Controller General of Patents, Designs and Trade Marks

“The reciprocity date (if any) which has been allowed and the name of the country.
Copyright in the design will subsist for ten years from the date of Registration, and may underthe terms of the Act and
Rules, be extended for a further period of five years.

This Certificate is not for use in legal proceedings or for obtaining registration abroad

M MAJUMDAR,
S. MAJUMDAR & CO., 5, HARISH MUKHERJEE
ROAD, KOLKATA - 700 025,

Date of Issue 10/11/2021 16:10:24
NF
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List of Copy right registered during the year 2021:

Name of
Copyright

Cinematography
Film

Cinematography
Film

60

Application/
Registration No

12786/2021-CO/CF

Diary Number:
23232/2021-CO/CF

Name of Innovation/ Technology/
Products/Verities

Promotional video on semi-intensive
mithun farming (Registration No. CF-
5014/2021)

Documentary on NICRA Intervention:

2012-2020 KVK Phek

X\\: .;////\ e

“Lanp

L
Date of Fillin;
o &/ Status
Registration

09.06.2021 Granted on
25.08.2021

24.09.2021 Granted on
31.12.2021



MEMORANDUM OF UNDERSTANDING (MoU) SIGNED

ICAR-NRC on Mithun sign MoU with St
Joseph University, Dimapur, Nagaland

Considering the scope of collaborative
participation in the various research programme to
be mutually agreeable, Vice-Chancellor, St. Joseph
University, Dimapur, Nagaland, Dr. D. Gnanadurai
and Director, ICAR-NRC on Mithun, Dr. M. H.
Khan signed an MoU on 1* November 2021 for
jointly undertaking various research programmes
in the near future. Expressing his happiness over
the agreement, the Vice-Chancellor commented
that this MoU is a very quick development and will
go a long way for teaching, research and extension
activities. Intellectual Property, research publication
and benefits arising out of the commercialization
of technologies generated out of cooperation under

this agreement shall be jointly owned and shared by

both parties.

= W
emorandum of Understanding (MoU)
between

ICAR-National Research Centre on Mithun
Mudrighama. Maysiand: TI7 180

&
5L J Univars
Vg o, -—-uﬁ_;'_‘a.., rirm
Diie: 17 Nowambar, 2024

y =

N —
Aty

— ahetan

Director ICAR-NRC on Mithun assured
that the excellent physical facilities and scientific
manpower available at NRCM will be shared with
St. Joseph University, Dimapur for Under Graduate
and Post Graduate students in research and
extension activities.

During the event of signing the MoU, the
following Scientists and Staff of St. Joseph University,
Dimapur attended and witnessed the event: Dr.
Sapunii S. Hanah, Dr. Kezhavituo Vupru, Dr. Kobu
Khate, Dr. L. Sunitibala Devi, Dr. H. Lalzampuia and
Dr. J. K. Chamuah. From St. Joseph University Dr.
A. Anthonisan (Registrar) Rev. Sr. M. Thaines Mary
(Deputy Registrar) Rev. Fr. L. Savariappan (PRO)
Dr. Nidheessh, Dr. Nandakumar, Dr. Amrutha and
Dr. Arockiadass.
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DISTINGUISHED VISITORS

Brigadier =~ Satyendra  Tiwari, 6  Sector
Commander & Colonel Udhav Bhanu, 41
Assam Rifle visited ICAR-NRC on Mithun
farm, Medziphema on 13" January 2021.

Smt. L. Leivang, GM/OIC, NABARD, Dimapur
visited on 19* March 2021

Mr. Vishal, IPS, SP (Organized Crime), PHQ
Kohima, Nagaland on 20" September 2021

Shri. Abi Yalie, a Public leader and the
progressive farmer visited the Institute on 28"

September 2021, was the chief guest during

the occasion Farmer-scientist interaction

programme of Honourable Prime Minister

Shri M. Venkaiah Naidu Vice-President of India
on 7 October 2021

Dr. A. Anthonisan (Registrar) St. Joseph
University visited on 1% November 2021

Rev. Sr. M. Thaines Mary (Deputy Registrar)
From St. Joseph University visited on 1%
November 2021
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PERSONNEL

INSTITUTE STAFF

Cadre Name
RMP

Scientific

Technical

Administration

Supporting

KVK
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Name

Dr. Meraj Haider Khan

Dr. Nazrul Haque

Dr. Jayanta Kumar Chamuah
Dr. Sapunii Stephen Hanah
Dr. (Mrs.) Lalchamliani

Dr. H. Lalzampuia

Dr. (Mrs.) Laishram Sunitibala Devi

Dr. Vivek Joshi

Mr. Kamni Paia Biam
Dr. Vikram R.

Dr. Kezhavituo Viiprii
Dr. Kobu Khate

Mr. Rokongulie Krose
Mr. Vizekrol Kikhi

Ms. Aloli Rengma

Mr. Utpal Ghosh

Mr. Th. Dipal Meitei
Ms. Achuno Solo

Ms. Vikhobeinuo Kiso
Ms. Sentisangla Pongener
Ms. Arenla Ozukum

Mr. Shatrughan Verma
Mr. Zakahi

Mr. Vezato

Mr. Povetso

Mr. Thupuvoyi

Mr. Vezhocho

Ms. T. Esther Longkumer
Mr. Rinku Bharali

Dr. D. Borkotoky

Ms. Hannah K. Assangla
Mr. Nukusa T. Vadeo
Mr. Keniseto Chucha
Mr. K. M. Chusi

Ms. R. Imsennaro Longchar

Designation

Director (Acting)

Principal Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

CTO (T-9)

CTO (T-9)

Technical Assistant (T-3)
Senior Technician (Driver, T-2)
AAO

AF&AO

AAO

UDC

Stenographer Gr. III

LDC

LDC

LDC

SSS

SSS

SSS

SSS

SSS

CTO (Soil Science) (T-9)

CTO (Horticulture) (T-9)
ACTO (Animal Science) (T-7-8)
ACTO (Agronomy) (T-7-8)
Technical Officer (Computer Science) (T-5)
Farm Manager (Technical Assistant, T-4)
Assistant

Jr. Steno cum Computer Operator
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Cadre Name Name

Mr. Bodan Ch. Kachari
Mr. Vevo
Mr. Shetsonyi Puro

TRANSFER

S. No.
1

Name Designation Discipline

Mr. Kamni Paia Biam  Scientist Veterinary
Extension

Dr. Vivek Joshi Scientist Veterinary
Medicine

National Research Centre on Mithun

Designation

Technical Asst. (Driver cum Mechanic, T-3)
SSS

SSS

Transferred to Date of Transfer

ICAR-Research Complex 20-10-2021
for NEH Region, Barapani

ICAR-IVRI, Izatnagar 20-10-2021
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MAIN STATION

This section mainly focuses on the generation

of information on the growth performance and
productivity of mithun animals under a semi-
intensive system of rearing. This section has
generated very important information on the

66

quality of mithun milk with respect to fatty acids,
amino acids, vitamins, and minerals. At present, two
ongoing projects are focusing on the draughtability
of mithun animals and the carrying capacity of the
forest for rearing of mithun in the free-range system.

— ‘_-__._t:_E.

Animal Genetics and Breeding Section

This section is engaged in the research activities

evaluation, characterization

and conservation mithun germplasm. Complete

on identification,

cytogenetic analysis including karyotyping and
different chromosomal bandings (C-banding and
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R-Banding) carried out in the section revealed
that the normal diploid number of mithun was 58
XX and 58 XY for female and male, respectively.
In order to find out the karyotypic evolution of
mithun, FISH technique was used on the metaphase
chromosome of mithun as well as wild ancestral
Besides, several

species, Gaur.

important genes including kappa casein, leptin,

economically

and growth hormones were also characterized. In
the recent past, this section also carried out the
microsatellite based characterization of different
mithun population and muscle transcriptome
analysis. This section has done the whole genome
sequence and de novo assembly revealed genomic
architecture of Indian Mithun (Bos frontalis).

Livestock Product Technology

This section has carried out preliminary studies

on the proximate analysis of mithun meat and milk.
Several value-added mithun meat and milk products
developed in the Institute have been showcased in
farmers’ fields, food festivals and agriculture fare.
A technology to process the skin of mithun, which
is also a delicacy among certain tribes, as leather
has also been developed. Presently, this section is
developing appropriate and relevant processing
technologies for different value added mithun meat
products for improving palatability and enhancing
shelf-life.

Animal Physiology & Reproduction

Enhancing reproductive efficiency is important
asithasamajorimpact on the economics of a mithun
cow-calf operation.

Optimizing reproductive

efficiency depends upon the successful completion

National Research Centre on Mithun

of one of the following events: the heifer/cow
must conceive in time to calve early during the
subsequent calving season. Any interruption in the
preceding cycle constitutes a reproductive loss. This
section focuses on the development of management
strategies to increase reproductive efficiency by
understanding the physiological, cellular, and
molecular mechanisms controlling male and female
reproduction. They have standardized the semen
collection, cryopreservation and Al in mithun.
Evaluated cervical mucus changes and ovulation
time for determination of ideal time of insemination
in mithun. Presently, focusing on the development
of a urinary metabolite-based pen side pregnancy
kit for early pregnancy diagnosis and proteomics
studies of seminal constituents to optimize
cryopreservation protocols in low cryotolerance
mithun bulls.

Animal Nutrition

Identification, evaluation, and
preservation of locally available feeds and fodders,

nutritional

determination of nutrient requirements, feed
efficiency, and studies on the rumen microbes of
mithun are the central areas of research. Barring
few, most of the forages that were analyzed for
their nutrient content, can serve as a good
source of protein and energy for mithun and
contained phenolic compounds within the limit.
Nutrient management by evaluation of various
feed ingredients, using the suitable technique for
its preservation with minimization of nutrient
losses are also given due importance. Preservation
of feeds and fodders in the form of feed blocks is a
unique technique through which desirable feeds
in balanced form could be offered to animals as
per their requirements. Attempts have been made
for developing suitable binders for feed blocks
using locally available feed ingredients instead of
inorganic binders. Assessing the macro as well as
the micro-mineral contents of soil, feeds & fodders,
and the serum of mithun, an area-specific mineral
mixture entitled with the trademark ‘pthimin’ has
been developed. Methods have been developed for
the preparation of mineral blocks and serving
itto the animals in forest conditions using mineral
dispenser fabricated by this Institute. The gut
microbiome of mithun reared under semi-intensive
and free-range systems has been compared.
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Animal Health

This section has generated valuable information
on the epidemiology of various diseases of mithun
in the North-Eastern Hilly Region of India. During
past two decades, periodic studies conducted at
the Institute and the field level survey indicated
that mithun is also susceptible to a wide variety
of diseases including viral, bacterial, fungal, and
parasitic diseases. Many diseases have been recorded
in clinical form while others have been recorded in
seroprevalence studies conducted in the Institute
Farm as well as in the field level survey in mithun
inhabiting states. This section also prioritized
developing safe, environment-friendly alternative
therapeutics for animal health care by screening the
rich floral biodiversity of NEH. The section is engaged
in providing health care services to the Institute
mithun farms at Medziphema and Porba as well as
advanced diagnostic services to the Department
of Veterinary & AH, Govt. of Nagaland. Currently,
studies on molecular screening of tick vector and
host mithun blood for haemoparasites along with
molecular characterization of pathogen of mithun

from diarrhoeic samples is on progress.
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Extension Section

The Extension section is involved in the
transfer of technologies developed by the Institute,
in the field of mithun health, production, and
management through various extension activities
with the help of scientists and experts of different
sections of the Institute. One of the most important
activities of the section is conducting research on
multidimensional socio-economic and cultural
issues related to mithun husbandry. The section also
performs field extension activities mainly to generate
inputs for research. It keeps an active liaison with
the mithun farmers to have a collaborative extension
programme for the transfer of technologies for the
development of mithun in the country through
feedback provided by the farmers. The section has
also developed a Mithun Mitra Mobile App for its
stakeholders. The app serves as a single-window
delivery system for information on Mithun and has
a registration interface, wherein the mithun farmers
can register their mithun rearing societies with the
institute.

Institutional Level Biotech Hubs

The Institutional Level Biotech Hub was
established during 2011-12 under the special
scheme for the North Eastern Region of India by the
Department of Biotechnology, Government of India.
Since its inception, the Hub has conducted 15 hands-
on training, eight outreach programs and delivered
the eight invited lectures in Undergraduate (UG)
and Post-graduate (PG) institutions in the area of
molecular biology and Biotechnology. In addition,
short-term courses on molecular technique and
PCR-related researches were conducted for students
in and around the institute.

Bioinformatics Infrastructure Facility

The Bioinformatics Infrastructure Facility (BIF)
was established in the year 2012 under the special
scheme for North East India by the Department of
Biotechnology, Government of India. The Institute
bioinformatics center is equipped with 100 Mbps
internet facility, high and medium-end server, and 10
computers. The center is regularly organizing hands-
on training to the under & post-graduate scholars of
various institution viz., School of Engineering and
Technology and Management (SETAM), Nagaland
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University, Patkai Christian College, Dimapur
and School of Agricultural Sciences and Rural
Development (SASRD), Medziphema, Nagaland.

Central Biotech Infrastructure Facility

The facility was created with the aim of
enhancing and awareness of biotechnological
advancement from a special grant from the
Department of Biotechnology, Government of India
in 2012. The laboratory houses modern advanced
instruments including Real Time-PCR, Gradient
PCR, Nanodrop, Biological safety cabinet (Class II),
Ultracentrifuge, Nucleic acid Extractor, Gel Doc,
Western Blot and SDS-PAGE apparatus, Bioanalyzer,
Ultrasonicator, CO, incubator, Computer Assisted
Semen Analyzer (CASA), refrigerated centrifuge
and deep freezers (-40°C and -80°C). The facility is
being used for research and educational purpose of
the students and research scholars in and around
the Institute. Currently, studies on enteric bacteria
of mithun, microbial culture, antibiotic sensitivity
test, PBMCs culture and other experiments are

being carried out in this facility.
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ITMU Section

The Institute Technology Management Unit
(ITMU) has been constituted in the Institute
to promote the development of infrastructural
facilities for the registration of intellectual property
by facilitating the improvement of the legal,
institutional, and administrative framework, to
assist and facilitate owners of intellectual property,
to conduct training and capacity building activities
for scientist and other research workers. The
ITMU unit of NRC on Mithun has initiated the
filing the application for registration of patents,
trademark, and geographical indicators. This cell
works in consultation with scientific, technical and
administrative staff for the smooth functioning of
the unit. Under the initiative of ITMU, the Institute
registered four designs and two copyrights with
Indian Patent office.

AKMU

This cell provides IT-based facilities to the
Institute. It is equipped with networking devices and
24 hours of uninterrupted power backup systems.
Presently the cell is responsible for distributing
internet connectivity to all the sections and officers,
individual computer systems with color and black &
white printing, and scanning facilities. This section
is also maintaining the website of the Institute

Library

“A library is not a luxury but one of the
necessities of life”

The Institute Library provides quiet reading
areas, a large circulating collection of up-to-
date literature on Agriculture and allied sectors
and provides rich opportunities for employees,
researchers and students of surrounding
neighborhoods to get updated. The magazines and
books are displayed for readers to provide the culture
of reading along with information dissemination
and holistic development. In addition, systematically
collecting, storing, popularizing, and circulating
published works to readers. Researchers have online
access to scientific journals through the Consortium

of e-Resources in Agriculture (CeRA).

69



Annual Report 2021

I

e \am
Y

<
S rpia
ICAR N

Y
K

Library Profile
S.No. Particulars Period (2021) Total
1 Books 55 2147
2 Journals
a) Indian - 55
b) International - 07
3 Abstract CD
a) Agris CD - 13
b) Vet CD - 23
¢) Beast CD - 08
d) Resource CD - 01
e) Medline - 21
f) Miscellaneous - 17
4 Research Highlights/Compendium/Technical Bulletin 4 4
5 Others publications/Proceedings 5 5
6 Thesis - 14
7 Annual Report of Other Institute 21 606
Herd Strength of Mithun Farm Medziphema
Adult Above 2 years Young Stock 1-2 years Calf 0-1 year Total
Male Female Male Female Male Female Male Female
28 46 10 3 3 9 41 58
74 13 12 99
Mithun Farm, Medziphema HRD

The mithun in the Institute’s farm are reared under
a semi-intensive system. Three hectares of farmland is
under fodder cultivation where congo signal, hybrid
napier, maize and local fodder trees are grown to
meet the green fodder requirement of farmed mithun.
Regular vaccination is being practiced against FMD,
HS and BQ as preventive measures. The total strength
of mithun in the farm is 99.
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The role of this cell is to improve the
performance and productivity of the staff and the
young generation through increased knowledge,
competencies, skills and attitudes. Hence, from
time to time, the cell makes necessary arrangements
for different training programs for scientific as well
as other staff members of the Institute and college
students.



REGIONAL STATION

PORBA, PHEK DISTRICT

The regional research station of NRC on Mithun
is located at Porba village of Phek district, Nagaland.
It is 125 km away from ICAR-NRC on Mithun,
Medziphema. The Scientists from the Headquarters
used to visit the station from time to time to collect
biological samples for research purposes, organize
health cum vaccination camps, and other extension
activities, and to ensure optimal functioning of
the centre. The station has a mithun farm with a

herd strength of 32 animals including 14 males
and 18 females and one laboratory equipped with
primary samples processing facilities. The station
has adopted more than 10 villages namely Porba,
Gidemi, Pholami, Upper Khomi, and Middle
Khomi, Mesulomi, Enhulumi, Sakrba, Losami,
and Thevopisu where regular animal health cum
vaccination camps are being organized and disease
diagnostic services are routinely provided. The
Krishi Vigyan Kendra (KVK-Phek) of the Institutes
is housed in this campus.

MISCELLANY

Republic Day Celebration

The 72" Republic Day was celebrated in the
Institute on 26" January 2021. Dr M. H. Khan,
Director, ICAR-NRC on Mithun unfurled the
tricolour in the morning with the singing of the
National Anthem. The children and family members
of the staff also took an active part in the celebration
in colorful attire. As part of the celebration, a tree
plantation programme was also organized.

Committee

Institute
Meeting

The Institute conducted its 28"™ IMC Meeting
on 4™ February 2020 through video conferencing.

Management

All the members took part in the meetings and
different issues of the Institute have been discussed.
The meeting was conducted under the chairmanship
of Dr. M. H. Khan, Director and Dr. Amrish Kumar
Tyagi, Assistant Director General (Animal Nutrition
& Physiology), ICAR, New Delhi also attended the
meeting.

DIPAL ARDNE..
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Interface Meeting with NABARD

On 19" March 2021, a team of experts from
NABARD, Dimapur led by Smt. L. Leivang, GM/
OIC and the Scientists of ICAR-NRC on Mithun
participated in Interface Meeting and deliberated on
measures needed for improved mithun husbandry
in Nagaland. The program commenced with the
visit of officials to the Mithun Farm where they also
relished highly nutritious Mithun milk. The meeting
was chaired by Dr. M. H. Khan, the Director of the
Institute.

World Water Day Celebration

ICAR-NRC on Mithun celebrated World
Water Day on the 22" March 2021. As part of
the celebration, a lecture on “Valuing water” was
organized for the staff of the Institute to inculcate
and sensitize the staff about the importance of
saving water. The lecture was delivered by Dr.
Laishram Sunitibala Devi, Scientist, ICAR-NRC on
Mithun. A total of 28 office staff participated in the
celebration.
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33" Foundation Day Celebration

ICAR-National Research Centre on Mithun
virtually celebrated its 33" Foundation Day on
2" June 2021. Shri. Temjen Imna Along, Hon’ble
Minister of Higher Education & Tribal Affairs,
Govt. of Nagaland was the Special Invitee of the
celebrations. He virtually inaugurated the newly
constructed building of the Central Instrument
Facility and Mithun Museum. The program was
chaired by Dr. Bhupendra Nath Tripath, Deputy
Director General (Animal Science), ICAR, New
Delhi. The Guest of Honour was Dr. Amrish Kumar
Tyagi, Assistant Director General (Animal Nutrition
& Physiology), ICAR, New Delhi. On this occasion,
the Directors of several ICAR Institutes across India,
Directors of State Animal Husbandry & Veterinary
Department, Govt. of Arunachal Pradesh, Manipur,
Mizoram, and Nagaland, Scientists, KVK officials
and Progressive Farmers from Nagaland also
participated online in the program.
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‘irtula Meeting of 23 Foundation Day celebration of |CAR-NRC on Mithun, Medziphema, Nagaland

ICAR-NRC on  Mithun, Nagaland
participated CAU-Regional Agri Fair-
2020-21

ICAR-NRC on Mithun, Medziphema Nagaland,
participated in the “CAU-Regional Agri Fair 2020-
21” from the 8™ to the 10™ of March, to showcase
the various technology developed by the Institute.
The Agri-Fair was organized by the Directorate of
Extension Education, CAU, Imphal, Manipur. As
part of the Institute’s initiative to popularize and
educate its stakeholders about the diversified use
of mithun milk and meat, mithun smoked meat,
mithun smoked skin, mithun pickle, chutney and
rasgulla prepared from mithun milk were sold at
the stall.

National Research Centre on Mithun
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14™ RESEARCH ADVISORY COMMITTEE
(RAC) MEETING OF ICAR-NRC ON
MITHUN

ICAR-NRC on Mithun conducted its 14" RAC
meeting virtually on the 29" of April 2021. At the
onset of the meeting, Dr. M. H. Khan, Director,
ICAR-NRC on Mithun presented a brief account of
the research and extension outreach achievements
of the Institute. The meeting was presided by

the RAC chairman Dr. S. L. Goswami, Former
Director NAARM Hyderabad and the Former Vice-
Chancellor Banda University of Agri. & Technology,
UP. and attended by the RAC members Dr. A. K.
Tyagi, ADG (AN & P), ICAR, New Delhi, Dr. J.
R. Rao, Former Head, Division of Parasitology,
ICAR-Indian Veterinary Research Institute, Dr.
N. Kondaiah, Former Director, ICAR-NRC on
Meat, Dr. R. N. Goswami, Former Dean, College of
Veterinary Science, Khanapara, Dr. Probodh Borah,
Head, Department of Animal Biotechnology, C. V.
Sc, Khanapara, Shri Akok Walling (Nominee, Govt.
of Nagaland) and all the scientists and technical
officers of the Institute.
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IRC Meeting of ICAR-NRC on Mithun

ICAR-NRC on Mithun, Medziphema, Nagaland
conducted an IRC meeting for the year 2021 on 10™
June under the Chairmanship of Dr. M. H. Khan,
Director of the Institute. Dr. Rajan Gupta, Principal
Scientist (AP &AN) virtually attended the meeting
from ICAR Headquarters, New Delhi, and stressed
the timely publication of completed research work.
He further urged to frame projects about the
assessment of the economics of mithun rearing.
The PIs of various research projects presented their
research achievements, future plans of work for
discussion and further improvement. Three new
projects were also presented by the scientists for
approval by the house. The meeting was attended
by all the scientists and technical officers of the
Institute.
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Independence day celebration on 15"
August 2021

75" Independence Day was celebrated at ICAR-
NRC on Mithun which included the unfurling of
national flag and an address by the Director of the
Institute. All the staff members along with their
families were present during the celebration and
sang National Anthem with great pride and honour.




ICAR-NRC on Mithun celebrated Hindi
Diwas from 14 to 20" September 2021:

ICAR-NRC on Mithun celebrated a week-
long Hindi Week from 14 to 20™ September. The
Closing Ceremony was held today and the function
was presided over by Shri Vishal Chauhan (I.P.S.)
SP (Organized Crime), Kohima as the Chief Guest.
He appreciated the efforts made by the Hindi Cell
of ICAR-NRC on Mithun to popularize the Hindi
language among staff and school children. Dr. M. H.
Khan, Director of the Institute, welcomed the Chief
Guest and explained the various roles of ICAR in
improving livelihoods in Nagaland and other states.
A video on semi-intensive mithun farming was also
shown to the audience. Dr. Vivek Joshi, Scientist
and Incharge, Hindi Cell coordinated a week-long
Hindi Celebration and informed that 10 Hindi
Competitions were organized during this period
where a total of 134 participants including school
children took part. The vote of thanks was proposed
by Dr. Vikram R.

National Research Centre on Mithun
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Participated in Farmer-Scientist
interaction programme of Honourable
Prime Minister on 28" September 2021

On the occasion of Hon'ble Prime Minister Shri
Narendra Modi Ji-Farmers-Scientist interaction
programme. The Farmers-Scientist interaction
programme was organized by ICAR-National
on Mithun (ICAR-NRCM),

Medziphema, Nagaland.

Research Centre

Shri. Abi Yalie, a Public leader and the
progressive farmer was the chief guest during the
occasion. While delivering his lecture highlighted
the importance of ICAR-NRCM, KVKs, SASRD,
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Nagaland University and Central Agricultural
University and their significant contribution to
agriculture. Dr. Nazrul Haque, Director (Incharge)
emphasized the importance of “Climate resilient
agriculture”> in  enhanced production and
productivity of crops. Dr Vivek Joshi, Scientist
(Animal Health) created awareness among farmers
regarding rabies vaccination in pet animals and
measures to be taken to prevent rabies. The semi-
intensive promotional and mithun farming
videos were played for creating awareness among
farmers on scientific mithun farming for enhanced

production.
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Hon’ble Vice-President Shri Venkaiah
Naidu visited ICAR-National Research
Centre on Mithun, Nagaland

On 7™ October 2021 (Thursday), Hon’ble
Vice President of India, Shri M. Venkaiah Naidu
visited ICAR-National Research Centre in Mithun,
Nagaland.

On his maiden visit to ICAR-NRC on Mithun,
Shri M. Venkaiah Naidu said that Northeast India is
very rich in bio-resources and stressed conducting
future research for the betterment and prosperity
of the tribal population. He spoke of the need of
carrying out further research on the use of mithun
for the benefit of common people. He praised the
Govt. of Nagaland for approving the use of mithun
as a food animal and also, appreciated the efforts of
ICAR-NRC Mithun, the only research institute of
its kind in the world. He visited a live mithun show
and offered fodder to the mithun. The practical
importance and multi-utility of mithun such as draft
power was showcased during the mithun exhibition.
He also visited exhibition stalls displaying various
technologies and products developed by the
Institute.

During his interaction with the scientists, the

National Research Centre on Mithun

Vice-President discussed the technologies developed
by the Institute such as mineral block dispenser,
area-specific mineral mixture, and common diseases
occurring in mithun. A promotional video on semi-
intensive mithun farming was shown.

Dr M. H. Khan, Director of ICAR-NRC on
Mithun, welcomed all the dignitaries and highlighted
the achievements of the Institute over the last 33
years. He said that the institute is making relentless
efforts to popularize semi-intensive mithun
farming as an alternative source of livelihood and
conservation methods. He also informed the house
that a total of 26 replicates of semi-intensive mithun
rearing model have been established under field
conditions across all four mithun rearing states. He
also spoke about the diversified use of mithun, the
need for bankable schemes and the registration of
mithun as a meat animal.

On this occasion, Shri Jagdish Mukhi, Governor
of Nagaland, Shri Y. Patton, Deputy Chief Minister
of Nagaland, G Kaito Aye, Minister for Agriculture
and Cooperation, Govt. of Nagaland, scientists
from ICAR-NRC on Mithun and ICAR Research
Complex for NEH Region Nagaland Centre and
other officials from Govt. of Nagaland were also

present.
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Vigilance Awareness Week 25" October
—1st November 2021

ICAR-National Research Centre on Mithun
observed Vigilance Awareness Week-2021 from 26"
Oct-1**Nov. 2021 with the theme “Independent India
@75: Self-Reliance with Integrity”. The observance
of the Vigilance Awareness Week commenced
with the undertaking of the Integrity Pledge by
all the office staff (permanent & contractual) of
the Institute and Veterinary Field Assistant (VFA)
students from Veterinary Field Assistant Training
Institute, Medziphema Nagaland.

National Research Centre on Mithun
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As part of the celebration, the Institute had
organized several competitions viz. essay writing,
drawing, extempore speech and debate competition
for the Institute staff, high school children, and
VFA students. The topic for all competitions was
focused on the theme of the Vigilance Awareness
Week Celebration. Certificates were distributed to
the winner of various events by the Director during
the valedictory program. A total of 185 persons
attended the week-long program, it was coordinated
by Dr. Sapunii Stephen Hanah, the Vigilance Officer
of the Institute.
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ICAR-NRC on Mithun participated
in Swachhta Pakhwada (16" to 31¢
December 2021)

On 31% December 2021, ICAR-NRC on

Mithun, Medziphema organized a closing ceremony
for Swachhta Pakhwada (16 to 31t December 2021)
in order to highlight different activities conducted
by the Institute during this period. The Swachhta
Pakhwada launched by the Government of India is
a fortnight-long program observed to ensure mass
participation of citizens in Swachhta activities and
to transform it into a true citizen’s movement. In that
meeting, farmers and common citizens participated.

At the outset, Dr Nazrul Haque, In-
charge Director, congratulated them on the
accomplishment of Swachh Bharat Pakhwada. He
also briefly presented different activities carried out
by the Institute under the mission of Swachh Bharat.
During this fortnight, activities included displaying
banners at prominent places, taking swachhta
pledge and cleaning the Institute campus premises
and adopted villages (Jharnapani and Porba), with
mass participation of Institute employees, common

citizens and students. During this period composting
of organic wastes has also been demonstrated.
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Campaign on cleaning sewerage, water lines
and curbing the use of Single-Use Plastic (SUP)
has also been done during this period with mass
participation of students and the common citizen.
An officer from Assam Rifles also spoke on this
occasion, emphasizing the need to make the
environment and premises neat and clean. He also
highlighted the history of Swatchh Bharat Abhiyan,
how it was started and mentioned that it is currently
the largest cleanliness campaign in the world. He
praised ICAR-NRCM for being the only research
Institute for mithun in the world and applauded
that NRCM has spearheaded the campaign with
various activities. He also hinted that the Assam
Rifles would very much be happy for collaborative
activities related to Swatchh Bharat Abhiyan in
future.

He concluded by praising the achievements and
milestones that have been accomplished by ICAR-
NRCM. A press briefing has also been conducted by
Doordarshan, Kohima about the Institute’s activities
and Swachh Bharat Abhiyan. The closing ceremony
was attended by the Institute staff, farmers and
common citizens with 66 participants to make the
programme successful.
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Disclaimer

This annual report contains unprocessed or partially processed data/scientific information which would
form the basis of research articles in due course. Hence, the data/information contained in this report, should
not be used without written permission of this Institute, other than for quoting in any scientific reference.
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