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Alternanthera sessilis, Cyanotis axillaris, Eclipta alba, Echinochloa Colona, Fimbristylis miliacea,
Parthenium hysterophorus, rice yellow stem-borer, rice leaf-folder, gram pod borer, spotted pod borer

rice earhead bug, papaya mealybug, tomato leafminer, pigeonpea YMYV, rice false smut, papaya ring spot,
rice brown spot, pigeonpea Phytophthora blight

1. PCR amplification using begomovirus primers in PYMD infected leaf sample (lane D) and

apparently healthy leaf samples of pigeonpea (lane AH1 &AH?2). Lane M: 1Kb DNA ladder.
2. Endophytesisolated fromrice plant.
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T qu, ARG FFAT T AR o1
UG ¥ 39S WAT| o fb gd ufafed w,
TR & IAMAARATTAR BT WReI W ARG HD
T 3 fauRies ARee @ uRebeud B Hod |

TSP B HEdDiall deilfeh ST YRITSTATSAT bl
AU FR YR & | 5 URATSTAT 3 Uil FeMRy faei,
Hde Uy [T SHEA], WAy gRadd w1 ue

HEIRAT UR YT, Sg GReEMT Ud IS i Heedqul

SRR fbam T S e feddl drenfifeat @1 gor
PR D | ARAI BB AT D g GIF H 8
fafaferl o1 g ds R8T | S G | AR bl
HICR W I Aherdqdd TR eud (T T | |werm
& AR d=Dl IR B e FE AT @
STHTRAT =1 AR I DI AHfed ®U I =Ry o

qqal @l Sfcadmsll & AN =g G H eI
gRT IR UK fbd T &, a1 ¥e & Us Sihd
Tfrefier JIgeT BRiGH o AU uferd g1 IRug
&1 T gom” aRAISHT R &1 e 31far Ageayqet
AT & 2 | Ure el I B aTel Il & A
T TAT ARATT HYBI & FHeT BN Tl & ITAFT A

3R fhaT | &4, eI & qawd dsi=e Sf. fretrem

I~ Bl WIS & M BRA 'g SrEur

HETITAT, AT SR Td HSIaed, W.H.3U. & [
IR & Hifs I8! B AT STgehal Td il qAqT
PRI ScATEET @1 Ugfcd gRT €1 I8 |9 q=Ig 8
HPT | JRE TR S BIAER Td 3 FhrI Tl

ORISR B Teadr | AR faael & gearq
BRI B DI AT UIRT 8 © | 18I ATHHOT
ST dier AT BT SR ERI BT Iy e § dem U
UIE AT ST DI AR T gde wq faey aRIrsTrsi

&1 fAToT 2018 & <fd T AAfErd faam 7 © | ARER
@ URGeT ¥ g gHEd fear i 2 fe wa

BT IRATIIT faT ST RET 2 |
sivexT e oY fIzafdere q9gareld B

AR &Abel Bl 70 U AJUTd Teb 3ifct 3Mmegfeiep
ST B & wU | faHRad 81 | 714 30 UfoRra &5
T BRI, BIATEN, AR T8, A, Wdl iR,
IR g AHETd wa+t & o & ford ganT 8r |
RIIYR YRIRA & e UTEIHROT A R 4 (= e
@ 0T B SIART UK $RA 8 PRIR $HaH I3l o)
T 8 | UK a1 Ufae & A 3 G351 I "von
FRJ gQ AT Y B b 12d @9 & ol &9 fafa=
Al g AR ® FHT 2 5287 dRIe YUY B
3 T BR b © | Dal aAldh 07 f[9RT gRT

SO §ARAI @I FdieRor fear @, RH 68
M TARTRIAT T &1 ST gl & AT ST
T ol ALl & d8+1 T TN IR & o Fofaa
AT BI 75 © | WA & ATHAQEN BT AR B
g SMYd d=fie faemsii S ifeaifiad, vy
i, amar gAwiifca & wraf=ad 1q mavad
I, SYBRYT, YATIA] B SUSTEIAT HRaT & TS & | “ART
T BRT TR AT B A ARA B JSii~h B
fafa= <1 fed fod € o swiaTe @ fafi wifal
Frafa wu 9 el o TRl & FHE g ATi®

i s 8 el 8 T 3y &1 yie waH,
31 Whel ¥aH, | BHEa Ud 8 URER [9ar Gl
HHET BT AR BET QU | I H U Jord
PEIGH P I 69 AP, 50 TH-Idl Td 40
RIS ¥R 2 U IR URYS gRT UIRd &1 gal
2, o1 fawii srgvre & ford fawd wamera # uRqd o
fear a2 |

T HeATshR AT B fgdld dob 11—12
S[eTTE, 2016 I Y. ITIUH GAT BT STegeral H THI~ g3 |
T T R 379 T & YRR SR H HUR

BRIGAT BT ATATSTT B © | FeAH H 39 FHI e
(GriaE®), Hgad Feerd @rgHdr) den 14 a=+e
e &1 gab © S b Jfum—aiu+ driersll H geddd
Ao 2| WM # 3@ UIey I, die g, UNR,
Sigvireniel, Uy fawm, qc e ¥ <& d9te

PRI GD & |
ST HHAR
IRERIED (mam)
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TMHIFU— TSI Slfdd IH Yo SR
2016—17 ¥ &I AYaI M<ere], WY o (Hael W@y

faaTeas |l @ |
4. Sifde T g1 Frerel! YA &1 &1 IuST § JHdTT B

I SFHE) Ud Age Faerd QFJHuT) U 14 9=
e Ud 14 faf= v & o e, $ie fas, urey
T fa=, Y ST deifiel TR, 1y f99M w6 e
s & 9 Jedf AETRER BT U B B o1y
RERIGTD B W 3R & | el 10 AN Ud <1 arel
T IS IR BRIGH YoTell H I eRIRDR
& AR IRAGHT T @ T v Fars T, R
I~ UROIHT BT R IR fehdl ST ET R |

1. PG 3T SO Teb dIoiull d faiousl TRUqaR
ety 4fA <l uTE 1 ) SUS H B UEA © | BB
BRI SRY T TRYAIRAT STURT T Hedidhd UNd Ud
SIRIE Yae Ud <1 T Wl H 891 18 & WU 4 9JTs hR
e onfe fPurR WRUdIR UeeE B SOHE TS |
UCIATFAR 67 U9 + UISNSIRICHRRIT 0.15 Hferd &l
frerell o o HRUE & 5 9 7 Q7 918 e, fdeagR @
RIQR ¥ Wers YeeH H WRUGaRT @l 70 9 90 Hfwd gfg
HH T3 9 SUST H 40 H 50 UTCTerd HRUTS Td TRUTIRATIT
60 TIfTTT 3T 3 T |

2. 979 B {6 Wurl | T3 @l 125 .41, drerer vd
BRGRE B JRNIT a3 B W& H dH W

bl B W Abad SuS 696 fad /2deIR
Arfiele, FMRI Td ERUdAR Jad SUER H Uil g |
(e SUETRG H IUST 564 I/ TFCIR UG s |
UGl H FaY 31d JHHA BRUTAR] §RT AT 1T |
5.5 @I b WH147 Td SF-iged RWP2015-15
AT T e & oy HIRIE Rl T | | drell Bl
A& Ud IUS e HH 14 Ud IUS IUAR TI-9
[arefRrm 60 + Riferdt &1 fs®Ea (4 fell /eiex)} #
qrg s |

6. el fA & # ST Sf & yers SUIIT 2g
GAE 2016 H AL EHIATU— TSR Sifdd wd Jae
HEIT, YR H YTell I B&dh AF BRI UG YHTe
UUd & AT | UTell a1 e Ud Uil ducd df
AH Td AT d UERAT B FRRET @1 T8 | I
Wadh DI A STl HHT: GIelT T Badh, TRIGR T+
Bedh U4 Ihe a9 Bad Pl AfGIdl U4 Haa WX
HA B SxdT AT | $FH GTell I ©adh U o |
Gl T ©ed &I ATGT HIULH THTeT Yud H ST
2016 & Y9 HWWIE (3191 TAUH. <) H Udhel g,
for® gRT 1.1 URTerd S & Bdal U T | 4Ialr o1

ERUAAR] BT G619 HH T | ISl il dlel BRUAAR]
(29.1 ¥ 44.4 wfrerd), €79 (23.1 | 51.2 UfIerd) Ud ot
(19.8 & 34.4 Uferd) &7 AUeT O-cd HH UG 3TeIdhdA
SUS (643 fH/FaRW) U g O
(0 fod / 2acaR) # SuSt (3.6 fad / B9CaR) T g | <=
FTfaee el 4 o & @d § o 7 w@nfid 89§
B T (30 Ufcrera) foraT vd e SaRa 9 Tl Bl 27.

OeH BT YA Sod WR R 2016 & (NR ACIE
(33af TH.UM.S&Y) T GART Iod W R 2016 & A
AE (3591 TH.UH.Sx)) H <@ 131, o¥as §RT S
3.6 U9 3.83 Ufaerd € ¢ IR Y | B 31 & SR
Uil oTUCe bl bW HH 2T | ATUeT el Ud auf T
Uhs T PHIel & A1 gD Teasd Sidfd Aferdhad
(26.0 9 29.3 fSIft Afewra) a fF=1a4 (17.4 9 25.5 fSIhh

5 Ud 40.3 UIeId d=d I8 | a7 FHId Edl H U]
(20.3) Ud garTeT (7.1 ufererd) @ gfy urg 7T | WRUAARY
BT SR 58.7 Ufarerd & Tl T |

3. ATUATRT Bl VAT H Jf¥H WRUdAR =07
& 81T 9 19 gR (g8 @ 20, 40 G 60 a1 91Q)
ERUAIR F@Te H TE! T8 | 9@ 916 81 ¥ & R
RS @ 20 9 40 a7 ) TRUGAR ABIaT T | Aeft
TS 919 H USHTel| WRUAAR] BT &H 6 | gHTd
U AT, SESD 918 A U USHTelE Uhdl

Afowa™) QYA BT Q1 dieT gRT [ T JHAr &
AT GFTHG AEdae] UrT 7 | URATSHT & U W &
AR W WAl @ US G GgW gdl 3
(TSRS HMIZD 37Fcd) HIGT Ud =R Ul a1 BEdh
P IRR & IR H Ted (oA, grEfed, <grfsa,
MMaCIfSDH, THIA, TRAT TS BIFCH, T8 <elbe d
<gT g1 PIes) AIGHH, dier—urgus, Tethl Urgud gd
SRATBISCA UIelT T B&h §IRT JbA (53 g dredi
H SIRI—TH g7 fawety o7 $-+ R ugd™ 6 T |
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7. BTG I8 & 14 @l @EER, g6, 9,
HIRYM, [TAYR, TIQMENIR, SoRTR—TT, IS,
ABTAYE, PIRET, DINGT, YRR, TG, Td RYR)
IERRIDEERCE I RINECAVISCaN R DI R DI R
fauTo] gRT B9 ATt fafd=1 SrARar | 99T fawTe] |ed
U § U4 HiT, 3RER, A, v, et TS onfe # Wiy
BT AT © Td Aha A §IRT TR 2 |

8. YUSThISCH ¥ GeHsilg & il fdh PXIg—abRig Urell bl
1 STfeRl 7 Aeolidl & wU H I8d © Ud UiEl Bl Py
JHR ¥ FERAT § AGSIR B © | fel 32 Sidrvad
QUSIHTSCH JRER Ud fael H Yradhd R ! Ugdr
T gRA foEer FR GAAAE. § S| R T |
QUSIHTSCH SIATY] €79 & Urell & |1 911 # Ui T 9
D] FEAAT ST§, O Ud ufcqai | orerd off | 39 32
SiaTpelt & 16 UH SAAIA RUAY. & TJHHOT T,
HAL3TE, H ST BRIY T | 919 B 50 STAg e S Ui
YARH B U S BT W 17 Fdeaeid Ud 33
afferdaeTRiieT U T | 3RER, HI UG I$& Dl Dl Al
ST HATSSRITST gABNICT & favg iR F&l
U AT | T S B S T8 Y gEAaf & ufa
gfcRTe Ud 63 HagTeiiel UR T |

9. BTIAG H T8 ST | UYSTd HHHOT UR AL
q qarr fb dRTeR fagelvor & AIH ¥ UgdM ©
AR THRAT & SN 1 F] gUR b oy
HHRIAS I | TR 3R wiea™ TWeldIMeM <X g
TIET0T fhY S IR, Y J@IR IR TS RURRIN & fofg
P AR A T 4 F PIs A AHRIHD T8 o |
Ry AFIIgeSHIN & aard @ Refd & dgd
fves i srfvaafdd @ ww@r ¥ udr @er b
Imo1602 Si¥ (ATHIRT TG WIS & GHH) H 4.96 &
ST IR @, $9 a8 4.26 AT UREdT &
areT ves el (fasraadr iR awma—ufafear Sie @t
1I99) Imo0515 (AT a=T1d wfafdear § e &l
APl 2) 368 AT URAAA & W I A S,
Imo1416 (S=a d-irq ufafear # onfiel 8 Fhar ),
Imo2748 (RS, offwifed awma ufafear & wnfie
IR # YdaG T91d UIcE @ |FHM) 31R Imo0889 (&
AT, HICH a1, edhied AR YRS &1 d19)
fegmar 7 > 2 31 URecA &1 S 3701 Imo2461 3R
Imo0211 Ar—fafFafdd g Y, R der a9@
ufifar ok o T9e Iw1a wfafear Fer S e |
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10. BTG Iod # FARMET 3R H4l # Terdig I ol
HHY UER X 44 URET 91 @I T, S4B 2016 B
A S IR GG TR BHL: 13.85 AR 7.27 UfIRIT g

T a7 | BN B MG H g Wifde d-1d
U & 7.67 Ufderd AR iR dRAgaUITy
1 S QMenRd URISIR &1 SUIRT axd 17.75 Uferd
SR FHHIT URIT AT | SR A Thd g AURA
THAT H IR BT YR 81 o=dT 17 T, STaids
A, BIbR, TG, G AR IS I Th by
Y AT H T8 FHRIHAS 91T 13T |

11. SIfd® TG @ foTT RGN B & wfaRen wfafear
A Aad fierdr 8 fb Aeromonas USTIfal &7 el UK
87 UfeTd off iR $9@ 918 ToNIfer Uolifa ol
TR &% 8 Uf9rd 3iR 31 SU¥El BT Herll TR X 5
gollfc,  SSMMN  Ycrsl,  Felqdrsar <A,
Foldae IRTH, Tfedarford 3R ool SAf=femTfered
e e €, REa! uga™ MALDI-TOF TAUH
fargeryor gRT fdam T |

12. U Tl AR STl AT —TTd HuRedT,
YR & AHISTD Ggal Bl Ul o & forg fadR
foham T | Sig AT (SIEHRIH) & a9 UM R SaTe
W e, STell diael 3R hRMM daeiid WR Qe
TG UTHY IR R & fofg T3t ergeencias difsar
I T fga T |

13. fhAT B BRIGH H g ATHIVT HeTdh Tl
3R T BT ST fohar 17 3R e a1 Rerfay ot
UAT SRTTIIT TRT | AT R @ AT A SfeRTe,
I TIRT g SR YIRS & B fohar T |
™ B BRIGH & d8d <9 &Hdl A BRieH
SMRANSTE fadl TR 37R i 7ifdl & @98 | 1084 fdhar
AT Y |

14, MHITU— T Sifdd FE Y T
Sifde ¥, S9RA g Sifdd ¥4, dic 99 fafdear )
B B B Y vd I 'R W Sfde W W
ST IR B & foTT 10 FRAF! & AT Bl ol
I, fAa<T, AdhI, VIS 3FNNT, 3RER, dIORI, 479 U4
dlad M BT I S5 /APl S / faceh
gSiTfal @1 T4, @ie Ud HAIor gq deae i
faam T3 |
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T HIAFI— TSR Sfdd FH Jdg= |,
RRIYR &1 ATIAT 1241 GFadi s & SR 2012 |
BN H e T JEeEgT W AR SURT: T
G AT BRI B AR~ RBRIGRT & AT

{ AT A= ggal W faar el fad |

=1 fawal & |afRrd 14 dRTNDI GRT S
IR araT Ud 1 e ud faeT ey SRl & TR
10 R U 3 T8 fATuifye Srer gRATSTI, IR

Tob-tepl gdegs, i amenRa srgdar, o Jad
AT WA U4 e fafRredr 2q daer wfid &+ &
ST A BN TG |

IR Sfdd ¥ ydue G Wifdd & I

AU BRIGH FHY: B JHAH 3fdbeld, UNd
U§E, UTey—dicdrsd Ufdfedl, dive ured yiRIfedT,
FORITATET Td Sie R (@1 # STam] gl Jeriidi),

Uy YUEIHIScd, FdeR H  dgdd oM drd

ST @1 qRERIAT vd Y Wi deM & oy Sifds
TATG DI HH HRAT TAT Y TG G D e D A1
I PRIETE |

I Sifde yeaed SR 9 el 3geea @
HT SUfArd B—
(1) Mg &3 # TS / faeredl Aqa vd iR
&3 H FdPIeR U1 Ua™ &A1 |
(2) onforaudr ud WRIfedr @ SR W EINeR®
AR R IUYF I URASHAT Acdd  Jomel!
IEEZSCERSIN
(3) Sifde && yeg uR Iugdd HIfd el srHer
BT BRAT |

WHATU— AL Sifdeh T Yo AR Heel
i favTT, W13 U, 718 faeell & a7l Uer U | $R

AR A ed, RIS 3N1fE HReATH H STdel Ud SranTd
G & FrasiE add T |

LRI U— TS Sifddh T8 Tae FRI, I-GR
(BINITS) BT D Al 10T fOIT §RT fAdRId ARex
M HLHIU. & FeH UGN R Sells, 2016 H
SFAIfed T | SFFAIfRd ARSR F H 70 HfoRid &
ST W e ¥ 30 Hfierd fafi= Sfeme faerT & ferg
T AT B | ARER i H AfT Haed S’ TR
9ae, R Whel 99+, faM=T YINTRITER, SATSse, |HT Hoey,
P W, HRYCR GAuR], e wer, IVRER BRI,
focd FriEe PRIy, Sau T8, Afeel 8Red, B
gAEN, [dodl sE—vEEN, [dafRd sE—sEEN,
A &=, enfiir wrders, Mo, Wied e Ud
3= fara HrlT @l sifdd wu & 77| AReR ©F &

R VT & | (IeeTe AR U 8 U4 RIS Sifdeh S e
AR B W U 99 JJHH FAedR ARl va

SFHIET UTAR] MHIAGY. B e WHSRI gRT & &g
WYY 52.87 PRIS HUY DI YD Wi A, 2017 4

U 5 99 H GaER I AR RT JAaelichd Bl Sl
g | IR WYa et 3§ | Agad Faed (HH Wl oig
) gt 81 g € Ud Faeid &1 Bl < @ g |
e g foheterel Read @ vd |wraT & o 99 gu <

&I DI 5 FST URIA+eh & Ud QT Wehel W, BTF Ud
BIARI T BN U4 A & BRI B 107 B

AR 0 UG I TS |
q¥ 2016—17 & SR YIRTITRT & AER,

A e Sl fs el WRey Ydee SIHu, B
TR JoTell ST Td thefel ¥Red Hifd JAreRd

J=f®! & 9o & fory, 919 wreR, #aeh BRI, ergu-||
(4 o) Td egU—| (2 FER) AR T UB A HIOE

IR BT BRI S, Bl YT &b R uvE Faere
fgaa 21| Sgaa Feee (Rrgeu™) IS Sifde wd
TR & | 9 SHh1s SHE: |Iad M T8, TRATSTT
AR Td i BT, Td UIGY SR G $HTE
e ST @ i &1 aR & B | 9 201617 &
NerfOres TR AN B TS T SRR HeE Td SR

9ol BT TIIHIDROT fbar AT | g9 37eTar oy T
HfE T el a1 T | $99 BRI &1 el AT B 25
g ol | HBferal UR Sr™eTe TfafafeR gq 6 e &
Sl o raRer o1 TTE | Weere # areRfEd fagd syl
2q 120 B. &Y. BT SN TRIGT 7T U I foham |
HIE H 800 W 3MeH U UF Forac] WY o T
fSTTeh! Jod wUY 2.62 G © | UIEl H 3711, har drT
faferan, <fieM, <M, [egd, &M Ud SR e TR
T |
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ARHAR, IR

e facaufya aRasr

o9 (3NR13Y ¥ergdl Ual) # faf= Siida <«
SRT Bd JHAE & Addd =g YAt &1
faera

NI AR 2016—2017 & SR & @ &l
el (FemTaT ud wqu) # fafa= Siidg w94 ([Ariae

FE] U € | IT ST BolaTe XS B o el
g, R 9 IR # emafa fRy |
ERATARARN (USTATFAR  (6%) + UTSNSIl HOHRIRT
(0.15%) 20 U /2FCIR BT &R H HYD Wd W HID
T D! ® W JATHAd  AFIT fbar T
ERUAIRARINIT §RT WRUGIRI & 90 Hfcrerd =,
IS H 30—40 Erf?m’crzgf?deﬁooo 7000 WU / BFCIR

RN Ud WRUTAR) §RT B dTel JHA & AT
zg A= SRl (- + dWR g9,

god HYD AbAID! (G IR BT A HaT8) BT ol 1 4§ uTg
mﬁl%ﬁ%%o/%‘a@maﬁg&*maﬂ?’qﬂmﬁr&ﬂﬁ

E2—efiic + WRUGIR o , SI3—FART + WYTIR
qad, Sa—Efidle + dHRI + WRUGIR g Td
SI5—3FurATRE =0T ) T GRIEToT FTford fehar 7T |

&1 b HeTHrT H worl & et | drefl 1
Wad, Uil oUcd, ¥RTU el YbIT , Uil SLeTar , 3T
AT d BT HIE, P YehIU 3T[eIeh UTT 1T |

WROJIR bl Gl HSHRT  (3.28—80.211
IHICR) DI ST @l (3.56—81.261 AHICR) ¥ 31l UTS
TS | HETHRIT ¥ Ul e R AT < T | S faben
(FRMRI 9 w@ul) | yardl aifordl o G Suar S
Tl +IMRY +  WRYGIR o) § <dl T3 | sfdramad

S YT A U §S | TE AT AT AT (b DI &7
H ghR e ford T |

gM—g. BUd $H dI Uivd yeu+ fHamwesn H
S w2 &1 ega+

g—g, BOd B9 A T Ughd BT SATGHdT
Ud @ERUdaR A°fl uR gH1G

T @ faff=1 (0 | 125 ufcrera) A=A U
IR /3T (TS (40 AT, /BHCIR) T BIEHIRA

(60 fB3T. /BaCIR) BT o9 &) fbed ol H WRUAAR

SUST QM fohedT HHIE Ul (8.1 fda. /BaeaR) T #RM™I
696 fda./TaceR ) # SUAR <4 (ARNdle +9WRT
+ERUTIR Fofd) H 1 DI g | UrRAfAep g 3 oxgT 1T
& SUS 4§ FaY 3f¥d JHEH TRUGIR, SHd dIQ
AriIIe Td SHIRAT §RT U7 1307 |

$YS Wd R SN ¥ Yy9ud db-idpAal &

MBI Yd YATd &I idbol- d HeAT Db
RIRUTIRARNIT BT SUANT B DI URYEAT BT

I BN fa9H &g & i Tifal @ 9 fJemagR) 3§

g WRUGIR T FT go Ud WRYGIR fAfF=Tdr o
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IR BIC fIGIAT 9 98 THAE Ul Y o | BHS &I
wY F JEIad 3 8 S A geR & iR @
USYE BRd &, JEIAR W, g whdrd! FEfar o |
g3d H TR BIC AT 9 93 ThuTd <@T 3T | Fetol
3R wiier # gor iR BIe g whama 9| < |
o YTRIT T 3R AT SIaRl § hard A=
| 39 FEFIT A g WG Bl & b AWPR & N
FAR ST I8 T SIBIHIV HTRIHH & qaulE BURTIG

Annual Report 2016-17 o

TPHIHd Y yomell # S gamema & foy
ARG U S ¥ &1 ufcrar ufafean w sieag=

Ol § SIATv[SIa I Foelarerd Jomell §
T TR WRT & Sl 9RA & Al B H fAeTH

THAH AR TR I BT BRI 2| BH AR IOl
Hoferdl # A MR ARl & Bl 250 T DI ST [
Y, SR FBferdl S fdh Hdd & ©1dl, & 7 oW1 iR
Ue H goid ol derur Q@ | T dgd Wi Sl
(50%) @& fafi=1 RTell & Aol Bl A IR BT ©
TR USR & (29%), ¥ T Y 1T oF | Yd, autoclaved
didelt # O, derse R Foell & T Th fhy Y
o | AT R THATHROT BT bM, RUIET @y &
IRM WRAMN 8ESIhal @ QAMghdT, T AR

H g 3R AT Tl 0T 3T Y Ua yd Sifd e
I & Sl b [t & e e &1 U aer
BRUE |

BTG IS A a8 SIfid Ug[el=a HHaT &I
yiRRerfaa ik dRIAfSad seaa=

qEdh S T b HeedqUl UeT=a R Bl
ST ST © Sl fob 99 Sild, B SIFaR] iR 9= &
d1 HeAdT 2 | MRS TSIl | a1 IR [T
g HEdYUl HETHIRAT &I HROT I & | 99 2016—17 &
SR Gl 326 T FSTH GBI (242), WG (42), P<ich
(17) SR TATROT (25) Teh=1 fbU TV &, S7H W Y UR
@ oy IR IR Tl 3 U T &I i d @l T8 |
URAISTR fAReiyor gIRT g fdhy S+ arel R fuR &
o0 el | U1 19 AT DI HDHRIHD UTIT 3T | 6
JER & Y fded AT H A DIy A AHRIHAD T8l
U7 AT | ST YR ELISA 3R TIcaT TECIMeN o
EIRT TR1ET0T fhy S R - §ER 3R T RURRING &
foTQ A1 AT § W PIS W ASRIHAD 81 AT | H<icbl
T 1 AT Thd TRHY & [ol¢ HHRIHD oI | SR B
TRR WR fHerl ol SuRIfT 3R ATh ABTg IR A -
ST 3IR SIERT B s TSATIAT Bl Teb 7 G+ | T/
IR BT W] 97 8T 2 |

aTfae faRiyareil @ stergs forg favar T o | g &
A dc S 9% dfew ¥ §ufed fdHar mar ek
ArshIfTet faveryor fhar T | Wifde e Aucs!
& A9elvoT & o1y ATeTes Ufehar T SIFARYT 41 fahar 1
S f gdigay # aftflg 21 T[&l, Ue, Tahe iR
ARTURET & SHadl I deIRId wNemst & forg
ST T 1T |

TG QIR ISTfadl & 100 ¥ 31e®
3MMgATICH Bl 87 8IS THIO AR AR TIRMEAN
FIATHS HISAT TR 37T fhar a7 o | Siai=ar ws
%Th MR IR BAICICH & | 8 8IS SO AR @I
TR Bl Bed Ulel T 9 Ulel 17 & oIy 9% 81 & |
ST AH—AHRIAD, IS © AR AMad AR i
RIS Tel & MR W gHa! gfte @ T |
qedrq Aleel—2ih THUE (gt IRRCS oo
SR / MG —UeAge AN WagHG! & qAY)
faeryor far a1 | 9 31eudE | I8 Udid 8l § fob
BTG & A 831 & 7Sell Bl # a8 WAMN
TSI & o | SAIRAT & A § F WA & gSATferal
B G YT 87% T, SHD 918 TRIFIRIT TSI 8%
3R 5% 3T USRI BT S— AIgHaeR ST,
UeRIdde oflfd, RISHMN Gfdal, doldigeel =AM,

TRITCIgaCR SIS 31X RIecdll Slfeietfean | Hafda
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31 IRl T HeSI—<I%h UHATH fagelyor gRT gfte
BT AT |

WRAFN & oy fG&ga wiFicsite s

T TIRIAMRT TSI BT URIeToT 26 HUTH® 3R
g faeyanst, 31 o9 e faemdret iR 24
PrargTsST fhude TRIeToT & foru uxieror fohar Ty o |
helelol, WATSclh|  JfRiISS], T EIgSIelNd,
TN IR RaRid & 99, siedell <, uioifA
SISEgSioel 3R gAEIR  wfafafd, eiivi+ie 3iR
RReSH &1 ST, sverd, RN dgee 3R A1sge
@ oIy TIeroT fhy T Tt TR vl ff¥ad wu
J IPRIHADS | BRSO AohIsS, A
eaRAfdeerer 3R Tsfcid, gardicid, SAield,

AN, Gifderd & fhvad & fou e wg 9
THRIHD YROTH G T I |

UIRIATAN & GSEa™

T WREEN Yool @ forv vdemfes
Haeelear wevr fhar T | @e gEar Ao
TemEfed uiREl Iomdl @ SuRerfa Ardeiie
WRY GR| B QAT © | 91.30% AAICH Bl
THHRE @ forv ufeRel, 56.52% RwiffaRE @ fog,
HAHRT & U 47.82%, BifeiRes & forw 21.73%,
sEifdafiafoe Fargelties TRIS & o 91.30%,
ol & oI 17.39% 3R TRiiRtels @ forg
100% UfCRIET Tof f&ar 7| 3043% SMg¥leicd
TIEAAIN 3R SR & foy #egadl ag 77 o |
Safd,  100%  IMg¥lelcd & oldIYa =T,
cerarsfaaa,  afefegn,  sfiwdiearfya siv
SifRTifae™ & fq AdaTeiiel ar 4 |

R AR & SR o |1 Siar]
3sdleicd dl gftetde # —20 fSHT ok —80 &Il
e TR B IRRIET fhar Tar 8 3R ymoe oiR
RIS 3799 JHE dhvs, RI=AT e, AR sRamom H

S fey TR E |

9Ia134 § 9o+ Sifd® a91d 9T | S I
UR AT

EGEHERE

qrarge (Tae) JHAR & Raars vEErsT o
UdT M & o 6 Tl & qel 340 ARA AT Bl
3rgel UferT gRT STig fobam o o7 | S8 ¥ 26 @I
HAANTT & U FBRIAS Url T SO b gl
AR 7.65% FAANRTH HRBIdE &I Sl = |
URAIAIR ICidiel Bl gl TIeH, ACRUTSRT ol
3R FraTs EUIN arIRd — 1 Bl U8 & ol AT
foam T o | 5 Rl & 240 I & AT A Febret A
qrel SITAY B IR smenRa dRfreadt 31 S @
YISHRI & SUANT A FHATTH BT Udl o & forg faa
AT o S 636 1Y) ATBR BT IedTa YT §3TT o |
18.75% el HHAYT & TATIR SATIRdT o IR
T |

A NURRIRE

BRARTTG & SR foTel & Bl 90 HARH T
DI YT TRl & STANT | M T RURRIRT
% Raemd UEIErS! o SURfd & forg usieror foar 13 |
AR & ol T # A DIg W AHRIHAD T8l
qrIT AT | TRARIR & Ul el © b ol IRuTST HehHul
& forg 5 fTll | U 240 Ih & THAI H H 48 AT Bl

NAPRTIHD YT 1T |

Ma e Go i TgArg fefed

RS & STIQR AR YR el F g fby 7Y Hel 58
HRA T 3mcel YfoRa S 147 3R 79 | 36
MEIMR B oIy FHRIAD o, fT74 Bl 62.07% DI
Al U AT | SiE! S SenRa IR S, 5
STl | U 240 56 & AT & TSI 8104 IR &
oy fopar T, MEdieiR & oy 61 AT I AHRIHD
TTIT T | SRR & 17 RTIaR amesa fora g9
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faReRar witargelo e @ nuifas A=)
fag & fav srgac @5

2012—2017 @1 AT & forv ST, =8 facet
ERT IE—WRIRTA Acad Uolell & d8d IMSHIaR
R¥Td BiFeidd BIR 4T, 3l Mar & <ref ferReRar
AFNECEHN © vfde AemRl faga & fog
SIRIIIA Hex BR TR U 41999 & dgd Udh
GRATSTAT BT HoRT &1 T8 o | a1 J3= dg IR R
U] FAIfhedT ST HeT HeIH, SouldiR, TSy &5 &
ANTYR U] ferfebed pierst, AR TRl s & wU 3
gftgferg 9| fo, ARNEcoHS @ dolg 9 ¥,
foReRAIN U 81 2 3R U TR
AESIS WY Wkl & | I8 JIfa 3 Haaardl §
TAT SIHERT 3TR HIG, HISTH 3R GATAR0T & e FHad:
e Ed 7 |

Igad  framr &k sifodddeefia w@Y «@
farReRar &1 srema

faReRar & srema & folw 968 @& gy (20),
F=adh A (31) 3R ABAl FAR (25) & T YA fdy
MY o | faReRAT & oy @18 W T9AT GhRIAS el
T |

<1 diva ga9 @ qgd fo. AR o)
faes Sfiv e @ vwRaEr

T 3fe—oter T fo. AFNgeoHN &
STETT—3TelT STl (MSUTIRT 187, ISV 183 3iR
SISV 22) A ARIYY 4 &) IUHGl & B YU q1a
@ ded fave® S Taiee &7 sraed fohar T |
A 791G WIS @ folt RTER SiE & 31 SuHal
# u—fafsafaa urmr o | fa. AR &
FT T STIRT H G 5 ST B ARG AI— (AT
OTRIT 77T o7 |

MU 187 (HT—HIST) & qPCR fageryor
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9 B8 SFl & Ayl FU—fdF=E 3R | Lmo1602
S (AT 919 WIS & §AF) 9 4.29 41 GRaa
3R Lmo0515 (A=Y T=I1d Tffshar # 2mfiet 81 dhal
2) @ W 368 AT D WY sigp (furhar aiR
qATa—ufafehar Si9 & 999) & 915 4.96 & SeaaA
R @M /T & | 3T dF S, Lmo1416 (34
TG dA1g Ufafehar § WA 8 Fddl €), Lmo2748
(s, offifeds dva ufafbar & enfier SRyera #
YdaG TG AIEH @& FH) 3R Lmo0889 (HH TTaHT,
IRIRV] G414, 3fedhligd MR TRIS &1 ) > 2 AT
gRac fama T3 |

1 SiF 3Ifd, Lmo2461 IR Lmo0211 @I
Sro—fafafia arar T, S eEen ST adra ufdfhar
IR THS TG Uffohar & fofg ST Srar o7 | 941 3=
S fffreafts § @i Agayel gRady 81 fe@rd o |
f1. AMNTEeoHIY @ WUd a9 ®H B9 H A
AT H AT AT TS STl 2 |

ST S Lmo1416 3R Lmo2748 Ugal & HHId:
THS TG fcforar # e 89 & forg ST Simar 2 |
I > 2 AT Affeafs 7 Had e & S| W whre
qIg Afewa # wfted @ 9ad 2| 3l TRE,
AMETTARAT 183 (Fa—uafaRer) § &9 dvg q=d &
q8d U SiF &1 U 3u—{+rg9 gar | Ryedl Siie 6.73
AT 9eed 9 AAOD Ju—AFRMAT urr T o &R
Lmo1602 1 5.14 AT T 3ru—faferge fawmar o |

ILCC22 & HM H, B8 SiF &I u—fafafid
UIIT TRAT T | 370 SUNET & FHI, TAATSSIET (fsrebar
3R d9a | Hafd SiHl &1 ) @R Lmo1602
(AT T Afcsha) AT 9.92 37 4.08 AT & TS
arcgfires fafard fasar |

3= QI SiHI, Lmo1601 3R Lmo1416 = > 3 T[T
u—fafams e oiR \mm=g d+-rg ufafsear #
MM &1 | 39T QT SiH, Lmo0889 31K Lmo1284 H 2 AT
% IR REmr | I8, Lmo2641
- a=m T 9T Lmo1642,  Lmo0515,
Lmo2748 3R Lmo0211 H g Agcayvl 9aald a1 gafl |
oI o Ugel <@l AT B, THS TG ARWAr § e

ICAR - National Institute of Biotic Stress Management




Annual Report 2016-17

M @ fTY sigB 3R Lmo1602 @ T &1 | S Ul
Il & & o AFEeore & A ITgaRe

HRb ITd THD D ARI—ATT HH NUg a9 ®
yferfehar o Ao & |

Hyof S ufdere fagasor

fa. AANReNHN & g SiFE gfies
faeelyor Soa TH® (TITH), HH dTYHH (Tere)) iR
diva (@) & forg Afkw] Sue fhy Y 9 | iR e
IfgRe faveivo fo, AFNTgcIoHIS F2365 & d
forg=ror (1)) &R gerct, vt ok vavd @& w9 # foar
T A7 |

AT 99 eIl | el AT I3h Sil 2816
o, forg¥ diI—dey (fI—de <0.05) & JAER W AeiRd
Swa—fafafad 82 ST &R &1l Ha-—fafrafad 1111
ST 2 o | 1S 99 UU o, del AT S<h il
2817 o, o9 fi—dog (M-I <0.05) & MR W
FiRa dmr su—fafrafid 48 STl iR &®l &9
faferafaa 538 i wnfiet o1 |

AT 9919 U=IUE H ol AT @b il 2793
ofT, ST dI—deg (A1 & <0.05) & AR TR AeiRd
BB —fAfafdd 15 9 iR drm et
2009 ST 2MfHet oF |

rg—fafarfia #, srer—ererT Yidiva Rived &
Fgfie, Aoy v A Imgensy SR gengdl, S
MY~ dTel DT & BRI § A B T,
faery wu & Afhy T Rreg T Fpd a8 159 &
3T, f3reell | L ST Heameiud, sferiuerss
TIRAT SRAAIER TRHITST 3R Steradd 19 # 9MMfiet Wi,
Sl ATSCIToAd BARSIN &I d91¢ @ @& forg
ot ga, sl ® wfie € | &8 Are—fafrafid sher 3

ST for, AATSerSTioT & SiHIfde glc Wi &l 991d

gl

Sed TG Aigdl d AW H, FA 51% oI
o—fafrafid grd € forH 9 =1 w9 & arch fdeam Tan
URICTSS SRS, BRBTARUY / BIeidoleRed, Al
1 IR IS AifeTesH Pihaey IrRITRIfIRN,
fSreell A e ST HCAMICIUS JAeTa 3fIR Hegor
e U, o fediom e f$fdar ok @ -
WM @I SUiE BM & oy <w@n AT o | Selagia
e SRl 4§ TS BIs W1 A, I T8 Algal
H YA T8 gal |

HH ATIA H 31 ST &9 iR 39 59 URA 8Y |
$H v 3R ST TG digdl @ [quRid, U
3RYAY, A1 & B CIHRYAY, Bl SHUR— (AT
o | AIRYAY UlelFRSl R haex RETd), U Agayof
qar e, FE—amEE § TRt gam|
P AT, FololotR SRR & onfiel SiF 7
SH, Aol die] CShigd URTS TellgdIRieIer Hie
SIERAIY SRRl / @ER gRaR UidH 3R
TA—URICTS R e~ Vel— Vel Tss &1 i #
A B & BRI HH AMIHH WR HH i &% Bl =l
g8 | Bt MAemaR, 39 amal W, waw, didies Riwen,
SIFT Wedifeld ®U W ST —3TelTT IRl H IMfAe T
IS TrhITST o |

Td= faReRar yonfa &1 aeor quig
faReRar yoifd @1 U srgyd a1 Siary] &l
RIS wU 4 fol . TR @& M & F1fid favar 1=
2 Sl b TTra1 & HeIdl a1 & Sefael] e H UrT 11
o | ST foh TRARIZIE HaR VAT 3285 dad U3 AR

BrameE . IR, Oar SIrd dTokied

$ ded IS e dg @ v Agdifddd doer

SIEISSIoSl,  Woluifeld, RN I7gelcy,
TARIRATgeIe UoMTell § enfdet S 3fR |/ Al
SIRTAERT H e ST JiTuR e 9 | U ooy
AP, 15/67 TRIRUAY &b Hal fdbar AT| g4
EWRIRYY # | B SIS fafderdr & a1 I gV €,

dHetaerd, gor # o fdhar T g &R IR HiY
AU aRYE & i 9 b FbR G s
(GIERARD),  SMEAITR—UFaRAl  gad=y, feaR H
VTCCBAA864 UaRIZI F&R @ 8l ol [hdl 1T 2 |
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faReRar aMugeoie @ Raaw ¢demifes
Tar3il & *YAa9 FRIETAS digdr &1 feiRor
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fdar T e
QIATShI el FHHT & WY H e T fhar T o |

TR QSC*)IGI“TC*\YIMICI Eal

=1 9al @ e fa. AFMEscrerS
(T7=90) & IUMGI & =IH ITERIETdH Gl (THTSHI)

AT UfShRETRAeT  USRIddIRIRIT &l
fareIyaTall @1 ATST HRAT 2T I8 SAT] YH—TBRIHD

TIRTARIER TRIeToT (§—UR1eT0) §RT 14 VSIS hIfdTed
& Rgars FeiRa fdhar a1 o | SavRE &1 @34
FI=IT SR Rl H B dTel HHHUT & IYAR folg
frafia ST & SR R favam a7 o7 | 94T isolates

oS, SffRieu—ifed, dfbferes  Bdecied
TR B | Uel. VfSaaiautarer & oM Afgad siRves
TTOR SYSIWP & JIAISHRUT <[8H 3% Fellge AT
WSS (AIeS] TH—THUH) §RT U8l 7 o1 | 39

TR IR ANTaaiRE & BlSax
arferaTer Tt gEfEIfeae & forg wHaeefier ame g |
TRITATTITRT  (76.81%), AHTTATGANT  (22.82%),
TE-gHaaua (14.28%), uffiafes  (13.33%),
SousfdT  (11.95%), FARTGAIDBIA  (9.78%),
TAIRTI (4.34%) @ Raemd ufeRiy fhiersy <
T |

ufRife  (26%), WeMERE  (12%) 3R
FARTDAIDIA (14%) B Raemd gewfsve fhaerss
@I <@ | UBA emIEl W AUvAraaT @
RacTh Sz THaMSH! e (10 THRATS / THTE) H4T I
Rare =781 fby Ty o |

i\fﬂ'l'ﬁliﬁassays$rﬁl$m

Aee IeTa URIRIR, oISt URileTR, S e<rgH
UIRARTR, TATTHYT TR YRIRIR 81k vfafes qraifes
et @ oramar Ridfed Uwge mRd oicd
TeeIe famRid fby g E |

S AT, UTed FaTE BT fITelToT AHDHIHROT
Eﬁmﬁglﬁﬂﬁ?ﬁassaysﬁﬁﬁmf_ﬂmﬂﬁ
H J1= fhar SO 3R RATTHARIGRYT T STRATT |

g3 T AW 9§ ddd AT tfsaReiasidrer a1
EECIECRRIC]

A H Uel. TS IauiaIeT dl UIeliHpIfade WhAvT &
HYH =T AT S B A | FEIET & gerw Amel
37T {1 AT & | $9 SIATY] T Aecd TSI 0T
1 gftc W 98 &1 STaT 2, 39 SIoiad ®f 9l el
BAPATE |

BdaTe d ds 3R 9eRAT # & ST &1 ugell
Rurd

TUTG # S 3R guRaAl # & 1 79 &
JHRY BT YBell AT el AR TR 2016 H UM
WRICIAT, HgaHMT a1 IM gdfs,  forar qrae o
<7 AT | AT @A H IR e B 66%
31 80% o1 |

R 9 wBferal ¥ WS anfifdmersfear @
T B ugell Ruid

ISl AMARMARCH Th I THRIHD,
R iRl e & 9 @@ § gorfafyen
NI icaT 1 3 T o | I8 SHary]  B<ivrTe
% qIR USR &3 & SHTGelYR folel (1Tl : 19 .083546
T UG @Y : 82.027617 §) B AGl & AAl H 37T
o | SRTGAG fATATT  dqenm HATTSI—<l%h THTH
(Hfeaa AIRRCS ofoR feAIw / JEAMTSOIe — 2T8H
TeSe A WAEHL]) Bl SUINT HRD 9 SidI] &

T ORI H  ddlRAT  UfSHRETdTeler
T & U8l ATl BT gU B © | Th 3 ATl BT d

ST 3a9 IR & A1 U9 fhar waAr o7 | SiaR #
D AT ATd, BIBII Helld, RIS T AR

UEdM $1 gie @l T8 | I8 IRAR YeRIdacIRAAT &
3R WR UM # UrT AT & | U8 IR d Auferdl |
D] 3T BT Ugell RUIC 2 | §9 SIA1Y] & 7ol |

33T SATER DI THT Y | T8 AT BT I THAT T

N o\ - o
[EXCTHIG TYThdl Tl URd Us{C HIHAT STl % NIE
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IR FAGATe =AM & w9 H Terd ygdd &l §
fevcrdrgs  faurhdl, fRwciergd  Slbmiauics @
AVegh | SO Bl B, o daIRIw @l
fR¥ISIET 9 d # Aeg e 8, @R 39
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O 377, RiREE 37k Ue H Vo A & | ol <3
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CIfheT AIFG HHAN & Hecdqul ATV & wU H AT

3T B | 8RS & ST9R, IASecdl SHRMTeTsiea
HHHY & & Al Dl G a1 TS 8, Sl §9 ITSADT
J BF el AT 3R At 3R TRH $Had 3iR
3 FHAT I eI | Secdl ARSI CHT
B—claeTHST ST el &, Sl 3T TR IR SIS by
ST a7l GErIfed garll @ foly UfoRe We™ &l
2 |
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SRR WA H AR % S v 6 Ruln,
P4 AR R (2016—-17)

BTG 99 H A= Y vd el vaal § W% Td &l 2016—17 & aRA A= Arfiere! vd
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9 fawwics: (Sf. afecnra-r o)

BTG I5d & AR, [IAYR vd g3 forai
H g B B § e YAl GAQH B AATSSIIIET
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TEAE B TS S BaiTe I H Ugel R Rare
gAE |

Hex &T Wi Aot SR (S1. 9.ee. Rrafem™)
Gt Ao AR 3RER dI fdvd TUa—15 T

TR & B IR 8—10 YFALId &I adl IR Gof d T8 |

gfedl IR 0T THDGI Ulel Aloid & A o | UTe

SRS o @& G99 SMHERRE §RT BFT 9
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Sf. fa71 9 AR va ST o 41 .3mi)
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IR D HRell IRGYA Ud AfecAdT AT Gl.)
W% 2016 H G B HEMAT fbedt # fAefiaT
Q4 HIg T YebId ST 71T |

ICAR - National Institute of Biotic Stress Management




Annual Report 2016-17

B B RGE R

eI IHE afifa 31 Aeaafy FRavar doa:
do% 7 HS 2016 Ud 20 RAGRR 2016 P WA B
Ieerd (BRIATE®) . SHTEIT HAR Bl FeTefdl 4 §s |

qd feere, 1.7 9.~ Y.L Q.3 3MTS., ST, Sf .
. faRacwer, qd gredras e fasie, Juud, ST, .
W&, TG, AEID HEIQed (IISY ARV UG oig
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TS IMATRE & M R&d 84 998 H DRI B IR TR
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ST fRIeT0T BRE IR @ JMMITIRAT W SR 32T |
<. Ul PIeTet 7 WA H Fe I8 AU BRIGHA! Bl
I U &1 T HRANTA QT U4 31 eIl &
A1 ead WG R R SR fear| Sl g@oil d
Sfde WH Uded g SIRUAGRNS,  diRmgeiv,
PR /54 9 S 1R Tod R B B &I Felle
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ERT TTGRERT BT BRIEAT RN T ST Die
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Uq qieRer AWd vy R e e war | el
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e A= T |

5 91 G¥ATH AT faad (7 Jacar, 2016)
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TR BT 5 df AT [Sq AT AT | S ST
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e, YRA diad SIHU W, ReviEe U4
faftre arfafey €. S1dl. smEan, M, I |Afea
refioia geed rgdu™ &, 8 oo, d=mfal,
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IS §RT 39 T &I AfAT & FHIa1sil bl KR
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P foTT PREE Yug & o9 Ud S9! IUIRGEr «)
THTe STer | of. diud. Ruafeimm, aRs denfae 3
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TOTTell # SR B UR 3O+ Al Uee & | 350
3TTaT AT AT =1 ST AETRT -] Sii—
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Jrfeard) fear faer 2g fear v srded &

AT e HIRIGH & T8 18—19 SI-aR, 2017
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anfe gfararsii &1 e fasar 73 | 2 uwarer
BT AU Ud YRIDBIR IR0 RIS 28 RATwR, 2016 Bl

Feerd weIed iR qr=g S1fafer =N S s, Su urard
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Preface

The year under report witnessed significant outputs of
great relevance to the infrastructure development of the
institute. As has been narrated earlier also, the institute
will house an interdisciplinary infra-structure that is
required for frontier research in crop health issues of the
country and for imparting education in cutting edges of
interdisciplinary research and its translation into
promising farm technologies which will promote
prosperity of Indian farmers. To fulfil this requirement,
the masterplan of the institute has been successfully
envisaged and approved with the combined efforts of a
dedicated team of NIBSM scientists, CPWD (central zone)
and concerned ICAR authorities. The entire NIBSM team
profusely thank Dr. Trilochan Mohapatra, Secretary
DARE and DG, ICAR for his keen interest, personal
involvement and constant encouragements in the overall
growth of the institute. Approved masterplan is featured
with an adequate infrastructure to pursue research and
higher education as per the mandate of the four schools
proposed at the time of envisioning the mandate of the
institute. Student hostels meeting best standards of
study ambience for boys and girls as well as guest
researchers/faculty from national and international
sources have been targeted to be created before the end
of 2018. It has been ensured that the 70 per cent of the
total area of land allotted to NIBSM has been earmarked
for developing a model research farm. The remaining 30
per cent of the area will cater the requirement of office
buildings, hostels, guesthouse, residents, sports complex
and shopping/community centre. Approval from the
district town and planning department with the help of
CPWD is another feather in the cap while efforts for
infrastructure development were pursued. My joy knows
no bound to declare through the present issue of annual
report that NIBSM could succeed in getting allocation of
Rs. 54.7 crores under 12th plan which enabled CPWD to
float tenders for construction of Administration block
including schools, laboratories, library, Auditorium,
conference Room, Computer facilities, Directors office,
Registrar Office, Controller Office, Canteen, Girls Hostel,
International Student Hostel, Boys Hostel, Field Crop
Research Centre, Insectary etc. A proposal for creation of
69 scientific posts, 50 technical staff members and 40

administrative staff members stand approved from the
council and awaits clearance of finance ministry.

Second meeting of Research Advisory Committee
(RAC) was held on 11-12th July 2016 under the
Chairmanship of Prof. Anupam Varma. NIBSM has now
gradually elevated from the phase of “warm up” research.
Well focused research proposals addressing various
problems of biotic stresses confronted by the Indian
farmersin the present context of baffling epidemiologies,
pernicious pestilence, climate change, biosecurity
measures and zoonotic diseases were thoroughly
contemplated in the recently concluded IRC meeting.
Winning a project “Socioeconomic upliftment of tribal
farmers through management strategies in rice fallow
pulse cropping system - An integrated farming approach”
under “Farmer First” programme of ICAR added another
feather in the cap of NIBSM. In addition to mitigation of
losses due to various biotic stresses confronted by Indian
farmers, the research projects have also been formulated
to investigate issues of protecting human or animal life or
health from risks arising from additives, contaminants,
toxins or disease causing organisms in food, beverages or
food stuffs. Innovations will be pursued to create public
awareness through institutional outreach programmes
addressing protection of human life or health from risks
arising from diseases carried by animals, plants or
product thereof, or from the entry, establishment or
spread of pests.

An old farm store building as well as residential
quarters existing from IGKV time have been renovated to
house laboratories and sitting space for more than a
dozen of scientists. Tender process to the tune of 1.5
crores is in full swing to procure modern equipments and
laboratory infrastructure pertaining to specified
mandate based upon the new frontier sciences of
genomics, proteomics, DNA fingerprinting,
bioinformatics etc. Through voluntary outreach
activities and MGMG programmes, a small group of
scientists belonging to varied disciplines of agricultural
science are now compulsorily engaged in farmer
scientific interactions in several villages of Raipur and
nearby districts of Chhattisgarh. It is very satisfactory to
put on record that the NIBSM gradually shedding its
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infancy is now enthusiastically moving forward with an  pathology, entomology, biotechnology as well as animal
added strength of sixteen scientists, Joint Director  and fisherydisciplinesincludingextension.

(Research), Joint Director (School of Crop Health Biology -
Research) and a designated Director. The scientific

expertise of the institute is now well represented by the Jagdish Kumar
scientists belonging to the major disciplines such as plant Director (Acting)
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Executive Summary

The ICAR-NIBSM progressed during 2016-17
with the scientific manpower including two Joint
Directors, JD (School of Crop Health Biology Research)
and JD (Research) and 14 scientists belonging to various
disciplines including Agronomy, Entomology, Pathology,
Agricultural bio-technology, Extension, Veterinary, and
Fish and fisheries to achieve stupendous twin mandate. A
total of 10 institute and three externally funded projects,
formulated in a programme mode, covering mandate
have been handled by the scientists and of results
emanated are summarised below.

1. More than half-a-dozen monocot and dicot weeds
are causing sizable yield loss in low land and direct
seeded rice. Some of the practices including the
evaluation of new herbicide molecules, nutrient and
space managementand in situ ploughing of Seshania
were tested to manage the weed flora. Field
demonstrations on the application of Pretilachlore
6% + Pyrazosulfuron 0.15% on 5 to 7 days after
transplanting of low land rice at Dhamtari, Bilaspur
and Raipur district of Chhattisgarh arrested the
growth of various weeds by 70 to 90%, besides
compensating the yield by 40 to 50% and adoption
by 60%.

2. The weed suppression was highest in Swarna rice,
applied with N,,. and recommended doses of P&K
which recorded the low relative density of broad
leaved weeds (29.1 to 44.4%), grasses (23.1 to
51.2%) and sedges (19.8 to 34.4%) along with
highest yield of 6.43 t/ha as against 3.6 t/ha in NO.
The low land rice grown in situ Sesbania
incorporated fields took lesser time (30%) to
establish, coupled with fertilizer and water savings
by 27.5 and 40.3%, respectively. Sesbania
incorporation also enhanced the grain yield (20.3%)
and straw yield (7.1%) by suppressing weed
population by 58.7%.

3. The highest weed control efficiency was recorded
with three hand weeding (20, 40 and 60 DAS)
followed by two hand weeding (20 and 40 DAS) over

the control. Among the herbicides, pendimethalin
was effective in suppressing weeds in direct seeded
rice, followed by penoxsulam, and pendimethalin fb
bispyribac sodium.

In the estimation of yield loss caused by biotic
stresses in low land rice, two cultivars (Mahamaya
and Swarna) which were kept free from pest, disease
and weeds recorded the highest grain yield (6.69
t/ha) while it was 5.64 t/ha in control plots with all
biotic stresses. Maximum yield loss was attributed
tothe presence of weeds.

Out of 50 rice germplasm screened for root-knot
nematode, 17 were susceptible while 33 were highly
susceptible. None of the germplasm of pigeonpea,
mungbean and urdbean was resistant to M.
incognita. In chickpea, six germplasm lines were
identified as resistant and 63 were susceptible to
root-knot nematode. Wheat variety, WH147 and
germplasm RWP 2015-15 were found to be resistant
against pink stem borer under field condition.
Wheat plots applied with K60 + Foliar Si @ 4 ml/I
recorded minimum white ear (14%) caused by pink
stem-borer.

Seasonal and relative abundance of stem-borer and
leaf-folder in low land rice was studied to optimize
the time of release of Trichogramma spp. for the
management of two pests. First catch of female of
yellow stem-borer in light trap appeared during 1%
week of August 2016 (31" MSW) which caused 1.1%
dead-heart, thereafter reached the 1" peak during
3" week of August 2016 (33" MSW) and 2™ peak
during 4" week of August 2016 (35" MSW) which
caused the dead heart, respectively of 3.60 and
3.83%. Leaf-folder damage was low throughout the
crop period. Relative humidity and rainfall were
positively correlated with trap catches while
maximum (26.0 to 29.3°C) and minimum (17.4 to
25.5°C) temperature were positively correlated to
damage caused by two insects. Host insects produce
characteristic hydro-carbons, fatty acids and
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proteins which stimulate natural enemies to
intensify their search in the near vicinity of the host.
An array of chemicals like saturated fatty acid
(n-hexadecanoic acid) and certain alkanes (decane,
tridecane, tetradecane, octadecane, eicosane,
hexatriacontane, tritetracontane, tetratetra-
contane) from hexane extract of yellow stem-borer
females and (-pinene, a-pinene and caryophyllene
from yellow stem-borer damaged plant were
detected through GC-MS analysis.

Preliminary information based on the intensive
survey in 14 districts of Chhattisgarh including,
Raipur, Durg, Bemetara, Kabirdham, Bilaspur
Baloda Bazar, Janjgir-Champa, Raigarh, Masamund,
Korba, Koriya, Surajpur, Sarbuja, Jashpur of
Chhattisgarh indicated that among the diseases
caused by different viruses, Begomovirus are
predominant to cause huge economic losses in
mungbean, dolichus, pigeonpea, bhendi, sponge
gourd, bitter gourd etc, transmitted by whitefly
(Bemesia tabaci).

Endophytes are microorganisms which live
symbiotically with almostall varieties of plantand in
turn helping the plantin a number of ways. A total of
32 bacterial endophytes isolated from pigeonpea
and lathyrus were identified, characterised and
deposited at NCBI, USA. Endophytic bacteria were
found in all parts of rice plant with a significantly
higher density in the root, stem and leaves. 16S
ribosomal RNA gene sequences of 32 bacterial
endophytes were submitted and accessioned at
NCBI.

Studies on the vector borne zoonotic infections in
Chhattisgarh revealed that nineteen samples from
goats were positive for Q fever as identified through
PCR analysis. None of the rodent and human
samples was positive for Q fever and leptospirosis
when tested by ELISA and latex agglutination test.
Morphological alteration under stress inferred that
filament formation could be the one of the
mechanisms to overcome the salt stressed
environment in Listeria monocytogenes causing
Listerisis. Differential gene expression profiling of L.

10.

11.

12.

monocytogenes under stress condition revealed that
the Imo1602 gene (similar to general stress protein)
showed the highest fold change of 4.96, followed by
the sigB (Regulation of virulence and stress-
response genes) with 4.26 fold change and the
Imo0515 (may involve in general stress response)
with 3.68 fold change. Another three genes, the
Imo1416 (may involve in high salt stress response),
the Imo2748 (similar to YdaG stress protein in
Bacillus involved in acid, osmotic stress response)
and Imo0889 (Stress of low temperature, osmotic
pressure, alcohol and acid) showed >2 fold change.
Two genes namely, Imo2461 and Imo0211 were
found to be down-regulated, which are known to be
cold stress response and high salt stress response,
respectively.

Overall prevalence of Haemorrhagic septi-caemia in
cattle and buffaloes in Chhattisgarh state was
recorded to be 44% while morbidity and mortality
rate were 13.85 and 7.27%, respectively during the
rainy season of 2016. Among the reproductive biotic
stresses in bovine of Chhattisgarh, 7.67%
seropervalence of brucellosis and 17.75% Brucella
infection using bcsp31 gene based PCR were
noticed. The prevalence of leptospirosis was not
noticed in the serum samples collected from
Jagdalpur while it prevailed in the samples collected
from Dhamtari, Kanker, Rajnandgaon, Durg and
Raigarh. A seroprevalence of 62.07% for the disease,
rhinotracheitis was noticed in the serum samples
collected from Jashpur and Raipur.

The immune responses of Indian carps to biotic
stresses indicated that the cumulative prevalence of
Aeromonas spp. was 87% followed by Escherichia
spp. represented 8% and other strains belonging to
Citrobacter spp., Enterobacter spp., Pseudomonas
putida, Klebsiella pneumonia, Flavobacterium,
Alcaligens and Roultella ornithinolytica by 5%,
respectively as confirmed by MALDI-TOF MS
analysis.

A consolidated interview schedule developed to
explore the socio-economic profiling, crop farming
details, chemical usage pattern, information need
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and social issues of farming community.
Documentary on mass production of bio control
agents (Trichogramma), weedy rice and pheromone
technology completed to produce the bilingual
instructional videos as content generation activity
to prepare the Interactive Educational Multimedia
Module.

In Farmer FIRST Programme, Rapid Rural Appraisal
(RRA) techniques and surveys were used and field
level situation explored. Technological gaps,
research problem identification and prioritization
done with the target group. Totally, ten capacity
building programmes were conducted under FFP

14.
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and 1084 farmers got benefitted from the cluster of
five villages.

The ICAR-NIBSM moved a step ahead by involving in
few new initiatives including the data base on
national level status of biotic stress and emerging
biotic stress, insect bio-diversity in Baronda farm,
establishment of linkages with 10 institutes to work
on biotic stress management with novelty and
procuring and assembling of core germplasms/
entire germplasm and/or alien species in
pigeonpea, chickpea, lathyrus, pearlmillet, maize,
minor millets, Vigna spp. and brinjal.
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Introduction

The ICAR-National Institute of Biotic Stress
Management, Raipur was founded during 2012 (XII
Plan) with motive to undertake basic, strategic and
adaptive research on biotic stress management in
agriculture and develop linkage with various
stakeholder for technology management and policy
support research for quality human resources for
academicexcellence.

The NIBSM has been progressing with 'Freedom
from Biotic Stresses for Enhancement of Farm
Prosperity’, as vision, besides to alleviate biotic stresses
for increased Agricultural Production as mission.
Accordingly, the NIBSM is expected to function with
triple objectives including i) to provide scholastic
leadership in contemporary areas and offer post-
graduate degree in identified areas ii) to develop suitable
research projects in network mode on pernicious
pestilence issues with desired plurality and priority and
iii) to develop relevant policy support research for biotic
stress management.

The ICAR-NIBSM has been working under the
direct purview of Crop Science Division, ICAR, New Delhi.
The Director is head of the institution and the progress of
NIBSM is being reviewed by Research Advisory
Committee, every year and once in a five years by
Quinquennial Review Committee. Out of five Joint
Directors, |D (Crop Health Biology Research) was posted
and looking after Director chair as it is kept vacant and
the remaining JDs who are expected to look into three
schools viz., Crop Health Management Research, Crop
Resistance System Research and Crop Health Policy
Support Research and PG Education are yet to be posted.
Immediate to the Director, one Joint Director (Research)
who is overall monitoring authority of research projects
of NIBSM. Three cells including JD(R) cell, PME cell and
Plant Genetic Resource cell are in operation under JD(R)
to monitor various activities related to research. The
Institute Management Committee, Institute Research
Council and Academic Council have been conducted
during 2016-17 to discuss about various issues related to
managementand research.

A total of 14 scientists belonging various
disciplines due to their vested commitment and interest
on research and development activities, 10 institute and
3 externally funded research projects have been handled
under four programme of research including yield loss
assessment, nutrient management, plant-insect vector
interaction, host plant resistance, differentials,
pyramiding and stacking of genes for rice BLB, plant
endophytes, behaviour modifying semiochemicals,
zoonoses etc., inspite of facing paucity in manpower and
infrastructure facilities by the NIBSM.

The Master Plan of ICAR-NIBSM, Baronda,
Raipur (Chhattisgarh) developed by CPWD was
approved by the Competent Authority of ICAR in July,
2016. In the approved master plan, 70% of the total
area is kept for research farm and the remaining 30%
area will cater the need of different infrastructures.
Various components finalized in the master plan are
Administration buildings including four schools,
different laboratories, library, auditorium, conference
room, computer facilities, Directors' office, Registrar
Office, Comptroller office, canteen, girls, boys and
foreign students' hostels and married scholars
accommodation, farmers centre, shopping complex,
residences, sports complex and other developmental
works. After approval of the Master Plan,
administrative approval and expenditure sanction of
Rs.52.87 crores by the Competent Authority of ICAR for
the construction of new works approved under XII plan
EFC was granted in March 2017. With this permission,
three works i) Administrative building and two school
buildings ii) Girls & Boys Hostel and iii) Development of
site for ICAR-NIBSM, will be taken by CPWD very soon.

During 2016-17, the existing buildings were
renovated to cater the need of laboratory expansion and
sitting of scientists including seed store building, cattle
shed building, type Il (4 nos.) and type I (2 nos.) quarters.
In addition, a new toilet for ladies and gents were also
constructed. The cost for these works is approximately
Rs. 25 lakh. The campus was greened with more than 800
tree saplings and ornamental plants to the worth of
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Rs. 2,62,000 including Ashok tree, Bouganvellia,
Eucalyptus, Dalbergia sissoo, Dalbergia latifolia, neem,
Delonix regia, Hibiscus, almond and Nerium oleander.

The scientists of NIBSM have been periodically
sensitized and motivated to establish linkages with other
ICAR institutes for formulation and execution of novel
research project on biotic stress management, thus 10
institutes came forward to collaborate with NIBSM,
mostly in the aspects of imparting resistance in crops
against biotic stresses through wide or interspecific
hybridization.

The NIBSM is in the moment of enriching the core
germplasms and accessions of wild relatives of various
crops through NBPGR, New Delhi and IIMR and ICRISAT,
Hyderabad, which is a note worthy effort for crop

Annual Report 2016-17

improvementKkind of activities.

It is also footing forth in extension activities for
the betterment of farmers of Chhattisgarh in which, some
of the activities like hands-on-training on sex pheromone
traps in pest management, parthenium awareness
campaign, training to DAESI diploma agricultural
graduates, participation and erection of stall in Rashtriya
Krishi Mela, MGMG etc. are highlights of NIBSM. Another
milestone of the NIBSM was in the receipt of sizable
funds under Farmer First Programme, sponsored by
ICAR, New Delhi to inculcate the skill and knowledge to
tribal farmers of Balloda district of Chhattisgarh on biotic
stress management for the better standard of living and
livelihood. A total of 10 capacity building programme
were organized for the benefit of 1084 farmers under
this programme.
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Vision

Freedom from Biotic Stresses for Enhancement of Farm Prosperity

Mission

Alleviating Biotic Stresses for increased Agricultural Production

Mandate

Basic, strategic and adaptive research on biotic stresses in agriculture

Development of quality human resources for academic excellence,
linkage with various stakeholders for technology management and
policy supportresearch

Objectives

Provide scholastic leadership in contemporary areas and offer post-

graduate degree inidentified areas

& Develop suitable research projects in network mode on pernicious
pestilence issues with desired plurality and priority

& Develop relevant policy supportresearch for biotic stress management
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Organisational Structure

Indian Council of Agricultural Research

!

Crop Science Division

!

National Institute of Biotic Stress Management

!

—> Director <4+

}
' ' ' v

Research Advisory
Committee

Quinquennial
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Institute Joint Director Administration Facilities
Management (Research) and Accounts
Committee PME
l Administrative
Institute Schools Officer Library
Research Council
Finance and AKMU
l Accounts Officer
Academic Council
Crop Health
Management
Research
Crop Health
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System Research
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Joint Director - Dean
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Weather Report

Table 1. Month wise Meteorological Data (2016-17)

Month Temp. "C RH (%) Rainfall | Wind Velocity | Sun Shine
Max. | Min. | Max, | Min. | (mm) (Kmph) (h)
April 2016 41.94 | 25.70 | 46.0 12.2 0.75 771 243.00
May 42.12 | 27.09 | 59.0 17.8 28.90 4.82 253.47
June 50.37 | 27.60 | 78.0 | 34.1 330.90 4.40) 240.10
July 30.50 | 25.10 | 96.0 | 67.6 288.10 6.30 170.00
August 29.60 | 25.03 | 96.0 | 70.4 146,80 4.40 159.00
September 31.04 | 2490 | 98.0 | 06.8 164.30 0.91 164.40
October 31.90 | 19.65 | 98.0 | 42.6 35.00 0.30 206.00
November 3090 | 13.68 | 950 | 24.1 0 0.20 178.00
December 29.00 | 10.80 | 93.0 | 22.6 0 0.20 147.00
January 2017 | 29.00 | 11.90 | 86.9 | 21.6 2.60 4.30 174.00
February 3250 | 144 | 779 | 16.2 6.60 5.90 213.00
March 35.00 | 19.00 | 55.7 13.1 7.90 7.50 242.00

Source: Automatic Weather Station, NIBSM, Raipur
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Research Highlights

Project wise research accomplishments during
2016-17

Institute Funded Projects

1.1. Development of methodologies for estimating
crop losses due to different biotic stresses in rice
crop (Oryzasatival.)

Experiments were conducted to estimate the
crop losses due to various biotic stresses viz., insect
pests, diseases and weeds in two rice varieties,
Mahamaya and Swarna during kharif 2016. The
treatments were T1-insect and disease free,
T2- Insect and weed free, T3-Disease and weed free, T4-
insect + disease + weed free and T5-untreated control.

In Swarna variety, YSB infestation (% white ear)
was in the range of 2.15 to 6.25 %, leaf folder incidence
was in the range of 2.14 to 5.29 %, brown spot incidence
was in the range of 4.8-13.8%, leaf blast was in the range
of 1.3-5.0%, BPH incidence in the range of 3.56-11.25 per
hill, GLH incidence was in the range of 2.15-8.14 per hill
and weed density was in the range of 3.56-81.26 per
sq.m. among treatments. The maximum incidence of
insect pests, diseases and weeds were noticed in
untreated control. Maximum number of panicle bearing
tillers were recorded in T4-insect + disease + weed free
(232.12 per sq.m.) followed by T3-Disease and weed free
(211.05 per sq.m.). The maximum yield was obtained in
the treatment T4-Insects, disease and weed free (8.1
t/ha) and the least yield was in untreated control (5.76
t/ha) (Fig.1).

In Mahamaya variety, YSB infestation (% white
ear) was in the range of 1.35 to 4.15 %, leaf folder
incidence was in the range of 1.04 to 4.14 %, brown spot
incidence was in the range of 2.5-5%, BPH incidence in
the range of 2.36-7.35 per hill, GLH incidence was in the
range of 1.26-5.64 per hill and weed density was in the
range of 3.28-80.21 per sq. m. among treatments. No
blast incidence was recorded in Mahamaya variety.
Maximum number of panicle bearing tillers were
recorded in T4-insect + disease + weed free (222.12/sq.
m.) followed by T3-Disease and weed free (203.05/sq.
m.). The maximum yield was obtained in the treatment
T4-Insects, disease and weed free (6.96 t/ha) and the

leastyield was in untreated control (5.64 t/ha). From the
preliminary studies it was noticed that weeds were
causing maximum yield loss followed by insects and
diseases (Fig.2).
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Fig 1. Incidence of major biotic stresses in rice variety, Swarna
during kharif 2016 and yield levels. T1-Insect and disease free;
T2-Insect and weed free; T3-Weed and disease free; T4-Insect,
disease and weed free; T5-Untreated control
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Fig 2. Incidence of major biotic stresses in rice variety,
Mahamaya during kharif 2016 and yield levels. T1-Insect and
disease free; T2-Insect and weed free; T3-Weed and disease
free; T4-Insect, disease and weed free; T5-Untreated control

1.2. On-farm evaluation, assessment of biotic stress
management technologies for adoption and impact

Knowledge on precision techniques of herbicides
use was limiting in the villages under KVK Dhamtari and
Bilaspur. Transfer of weed management technology
through farmer-participatory demonstration was hence
planned to provide successful weed suppression in
paddy crop. In order to develop convincing weed
suppression with the use of registered herbicide
formulations that have dual modes of action against both
dicot and monocot weed species in wheat crop, ready-to-
mix herbicides were used for the demonstrations under
this project.

The study sites were predominantly dominated
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with Cyperus rotundus, C. difformis, Echinochloa colona, E.
crusgalli, Cynadon dactylon, Ischaemom rogusum,
Commelina sp., Amaranthus sp., Alternenthra sessilis,
Monochoria sp., Marsilia quadrifolia and Ludwigia
parviflora. Since none of the practices being followed by
farmers in weed management of direct seeded crop, the
present effort to test the efficacy of Pretilachlor (6%) +
Pyrazosulfuron (0.15%) GR (600 + 15 g/ha) and
pyrazosulfuron at 20 g/ha in farmers' field in
comparison with farmers practice at Dhamtari, Bilaspur
and Raipur districts of Chhattisgarh were undertaken.
Application of Pretilachlor 6% + Pyrazosulfuron 0.15%
at5-7 days after transplanting at farmers' field by mixing
with appropriate quantity of sand and maintaining a thin
film of water for 2-3 days after application resulted in
control of weeds by 90% (Fig. 3, 4) with an yield
improvement of 30-40% and a saving of Rs. 6000-
7000/ha when compared to two hand weeding
irrespective of locations and varieties. The main reason
for higher yield was due to better yield attributing
characters.

m Yield (t/ha)

B Grains/panicle

Fig 3. Effect of treatments on yield and yield attributing characters
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Fig 4. The relationship of weed density and weed control efficiency
(%) in rice

Farmers' Feedback : Farmer's reaction was
positive towards the technology assessed. They were
able to adopt the technology easily due to effective
control of weeds by using Pretilachlor 6% +
Pyrazosulfuron 0.15% GR on their field. Highest average
net returns (Rs. 58,650/ha) recorded with the

7\
&)

e

application of Pretilachlor 6% + Pyrazosulfuron 0.15%
GR (Fig.5).
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Fig 5. Effect of treatment on economic impact of analysis

1.3. Epidemiology and economic loss assessment of
hemorrhagic septicaemia (HS) in cattle and
buffaloes

The occurrence of diseases is an important factor
which influences the productivity and cause significant
economic losses predominantly to poor, marginal and
landless farmers. In Chhattisgarh, the total economicloss
due to Haemorrhagic Septicaemia (HS) in cattle and
buffaloes was estimated to be ¥ 3.43 billion during this
rainy season 2016. A total of 288 samples were examined
from both natural outbreaks and sporadic cases of
haemorrhagic septicaemia in cattle and buffaloes.
Overall prevalence of HS in cattle and buffaloes in
different districts of Chhattisgarh state was recorded to
be 44%. Morbidity and mortality rate were recorded to
be 13.85 and 7.27%, respectively during the rainy season
of2016 (Fig.6).

The pathological lesions observed in different
organs were congestion and petechial haemorrhages on
all over the serous membranes. All visceral organs
exhibited petechial to
ecchymotic haemorrhages on
the serosal surfaces. Lungs
are the principally affected
organs exhibited various
stages and types of
pneumonia (Fig. 7). Typically,
it was fibrinopurulent
pneumonia with variable
degree of haemorrhages (Fig.
8). Mild to severe congestion,
petechial and ecchymotic
haemorrhages in heart were
seen (Fig. 9). Oedema and
petechial haemorrhages
were evident in liver and

Fig 6. Prevalence of HS
reported in highlighted
districts of Chhattisgarh
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spleen. Kidneys were congested and there were
haemorrhagic enteritis in affected animals.

o n

Fig 7. Severe Pneumonia in a buffalo died of HS
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Fig 9. Severe congestion, petechinal and ecchymotic
haemorrhages in heart of a cow died of HS
Hemorrhagic septicaemia in cattle and buffaloes
are still a major biotic stress in Chhattisgarh instead of
intensive vaccination programme.
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2.1. Studies on biotic stress under nutrient
management practices in rice-wheat cropping
system

Productivity and weed spectrum influenced by
nitrogen regimes in rice-wheat cropping system

Application of different doses of nitrogen,
ranging from 0-125% and recommended doses of P,0O;
and K,O (60 and 40 kg/ha, respectively) in rice cultivar,
Swarna indicated that the highest weed density, dry
weight and diversity were noticed in N, plots and least
with N,,.%. The relative density of broad leaved weeds
ranged from 29.1-44.4%, grasses with 23.1-51.2% and
sedges with 19.8-34.4%. However, the density of broad
leaved weeds increased and density of grasses and
sedges gradually decreased as the crop advanced. The
highest rice grain yield was recorded in rice applied with
N,,:% (6.43 t/ha), followed by N,,,% (6.1 t/ha) while the
lowest grain yield was recorded in rice plots without
nitrogen (3.6 t/ha).
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The growth and yield attributes of wheat were
better with higher regimes of N. The weed growth and
development was similar to the trend of rice. Due to
initial poor canopy coverage maximum weed density was
estimated in NO. The SPAD value was highest with N,,.%
followed by N,,,% and lowest with NO. The highest seed
yield was harvested with N,,.% (3.30 t/ha), followed by
N,,,% (3.23 t/ha) as against the control (1.0 t/ha). It was
noticed that the application of 25% additional nitrogen
than the RDN has shown some additional yield but was
statistically comparable.
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Productivity and weed spectrum influenced with
combinations of primary nutrients in rice-wheat
cropping system

Low weed density was recorded in rice when it
was applied with recommended dose of fertilizer
(100:60:40 kg N, P,0, and K,0/ha) which was due to
restricted the solar radiation transmission to the ground,
resulting better growth and development of rice plant.
Interestingly, the highest total weed density was noticed
with N P, K,, followed by N,P K, and N,P,K,,. Although the
group of weed density greatly varied and it was
measured that grassy weed density was higher on N
applied plots, whereas, broadleaved weeds were more
with P applied plots and lowest with N,,P,K,, while
sedges did not show any trends. Total weed density was
considerably lower in recommended doses of N, P,0, and
K,0, over the control plots. Weed dry weight and
diversity followed the trend of highest to lowest from
control plots (N,P,K,)>K>P>KP> N>NK>NP>NPK. The
highest grain yield was harvested with N,,P,K,, (6.84
t/ha) followed by N,,,P,K, (6.40 t/ha), whereas, the
lowestyield noticed with N P K, (4.43 t/ha).

In wheat, it was noticed that all the growth and
yield attributes were considerably better with
application of full dose of NPK. However, omission of
each nutrient had drastically reduced the growth
performance of wheat. It was also observed that N had
the prominent role in determining growth and yield
attributes, followed by P, whereas K had the least effect.
The highest seed yield was recorded with N, P, ,K,, (2.97
t/ha), followed by N,,P,K, and N,,PK, (2.4 t/ha).
However, the lowest seed yield was harvested in N,P K,
(0.8t/ha).
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Comparison of with and without dhaincha (Sesbania
aculeata) for weed suppression ability and
productivity in transplanted rice

Findings depicted that rice plants took 30%
lesser time to get established in main field (5.25 days)
coupled with a savings of 27.5% of fertilizer over without
Sesbania incorporated plots. Similarly, water
requirement was reduced by 40.3% in Sesbhania
incorporated plots. The rice plants in Sesbania
incorporated plots were 3% taller, 30.3% more tillers,
15.1% higher panicles (panicles were 4.7% longer, 8.2%
heavier), 14.2% more filled grains, and 19.8% lower
chaffy grains than the without Sesbania incorporated
plots which enhanced the grain yield of 7521.1 kg/ha,
and 20.3% higher over without Sesbania. Similarly, straw
yield was increased (8647.2 kg/ha) by 7.1% than
Sesbania unincorporated plots.

It was also noticed that Sesbania incorporated
rice plots had suppressed 58.5% of grasses, 59.1% of
broadleaved weeds and 44.9% of sedges. The total weed
suppression was noticed with 58.7%. The reduction in
weed density significantly lowered the weed dry matter
accumulation, however, the dry matter suppression was

30 7 a.without Sesbania
@

"

y = 40165x 113
R?=0.85

P
(%3]
|

)
(=]
1

Weeddry weight (g/m?)
= [
Q w

un
1

<

4000 6000 8000

Grain yield {(kg/ha)

0 2000

ICAR - National Institute of Biotic Stress Management




@

lesser than that of weed density and measured as 38.3%
less weed dry matter over without Sesbania
incorporation.
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Row spacing and weed management practices on
weed control efficiency and productivity in
transplantedrice

Swarna variety has 4.7% more grain yield than
variety mahamaya when it was sown with two row
spacing (15 and 20 cm) and different weed management
intensities. Between row spacings, narrow row spacing
had 10% more grain yield over wider row spacing.
Among the weed management intensity, moderately
weeded plots had increased the grain yield by 83.6%
followed by 75.1% in partially weeded plots over control
(4.0 t/ha). Mahamaya variety of rice has suppressed
5.8% of weed dry biomass, whereas, narrow spacing had
suppressed by 11% and moderately weeded plots had
controlled by 78.8% weed dry biomass followed by
partially weeded plots (68.1%) over the control.

Study the performance of best performing herbicides
againstweed flora in transplantedrice

Application of Pyrazosulfuron @ 20 g/ha within 3
days of transplanting followed by the application of
Bispyribac @ 25 g/ha and Penoxsulam @ 22.5 g/ha 17-20
days after transplanting had suppressed the weeds up to 80-
85% which was statistically comparable to 2 hand weeding
at 30 and 60 days after transplanting. The phytotonic effect
of Pretilachlor + pyrazosulfuron @ 615 g/ha on plants might
be responsible to suppress the weeds only in presence of
thin water layer. The highest grain yield was recorded with
two hand weeding (7.2 t/ha), followed by Pyrazosulfuron
followed by Bispyribac and Pyrazosulfuron fb Pinoxsulam
and thelowestwith control (3.5 t/ha).
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2.3. Exploring endophytes in legume crops (pigeon
pea and lathyrus) for enhanced nutrition and biotic
stress management

Morphological and biochemical characterization of
bacterial endophytes isolated from pigeonpea and
lathyrus

A total of 34 bacterial endophytic microbes were
isolated from pigeon pea (20) and Lathyrus (14),
respectively using the suitable culture medium (Fig. 10
a,b,c,d). These bacterial isolates were further

characterized on the basis of colony morphology, Gram's
staining characteristics, bacterial morphology (shape
i.e,, rod, cocci, coccobacilli etc., and size of bacteria) and
biochemical attributes namely oxidase, catalase, indole,
methyl red (MR), Voges Proskauer (VP) and citrate,
urease and triple sugariron tests (Fig. 11).

Fig 10. (a & b) Culture of plant tissue for endophyte isolation
from pigeon pea
(c) Pure culture of bacterial endophyte of lathyrus and
(d) pigeon pea

Out of 20 bacterial isolates from pigeon pea, 10
isolates showed Gram positive reaction upon Gram's
staining and most of them were bacilli or coccobacilli in
shape. About 15 isolates revealed oxidase positive test
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Citrate utilization test
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Fig 11. Biochemical characterization of bacterial endophytes

revealing the presence of enzyme cytochrome oxidase
and thus their ability to use oxygen for energy
production. Almostall isolates (except three) were found
catalase positive having ability to convert hydrogen
peroxide, the end product of various metabolites and
toxin thus protecting the cell from oxidative damage by
reactive oxygen species (ROS). About 17 isolates were
nitrate positive revealing the presence of nitrate
reductase enzyme and thus having the ability to perform
nitrification on nitrate and nitrite. Most bacteria showed
ability to convert glucose into acidic end products such as
lactate, acetate and formate as revealed by MR positive
and VP negative tests results. About 14 isolates were
citrate positive which indicates the ability of bacteria to

utilize citrate as a sole source of carbon. Only six isolates
had potential to produce indole from degradation the
amino acid tryptophan. Upon TSI test, it was found that
only 9 isolates were found to utilize glucose, fructose
and/or sucrose out of which 4 isolates produced gas from
sugars. While 8 isolates only utilize glucose with or
without gas production.. Further 3 isolates did not utilize
any of the sugars. None of the isolates were found to
produce H,S gas.

Out of 14 bacterial isolates from lathyrus, 8 were
gram positive 6 were gram negative. Most of them are
rod/bacilli in shape while few are coccobacilli. About
6 isolates were oxidase positive while 12 were catalase
and nitrate positive. About 9 isolates were MR positive
and VP negative. A total of 10 isolates were found citrate
positive while 7 isolates showed indole and urease
positive. Upon TSI test, it was found that only 4 isolates
were found to utilize glucose, fructose and/or sucrose
with the production of gas, while 5 isolates only utilize
glucose with or without gas production. Further
5 isolates did not utilize any of the sugars. None of the
isolates were found to produce H,S gas.

Morphological, molecular and biochemical
characterization of bacterial endophytes isolated
fromRice (Oryzasatival)

Bacterial endophytes were also isolated and
characterized from different plant tissues/parts, viz.,
root, stem, leaves and grains of cultivated varieties of rice
in Chhattisgarh including IR-64, Swarna, Vishnubhog,
Tulsimanjri, Jaigundi and Dubarj. In order to isolate the
endophytes, samples of phyllosphere (leaf, stem,
seed/grain) and rhizosphere (root) of rice were collected
and sterilized to remove the epiphytic microbes and
other contaminants. These sterilized samples were
inoculated in both basal and selective culture media. A
total of 32 bacterial endophytes were isolated and
purified and were used for characterization using
morphological, biochemical and molecular methods. The
biochemical tests namely, Gram staining, oxidase,
catalase, indole, methyl red, Voges Proskauer and citrate
tests were performed. It revealed that almost all the
isolates were found catalase positive having ability to
convert hydrogen peroxide, the end product of various
metabolites and toxin thus protecting the cell from
oxidative damage by reactive oxygen species (ROS).
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About 24 isolates showed oxidase positive test which
revealed the presence of enzyme cytochrome oxidase
and thus ability of bacteria to use oxygen for energy
production. About 25 isolates were nitrate positive
revealing the presence of nitrate reductase enzyme and
thus having the ability to perform nitrification on nitrate
and nitrite. Most bacteria showed ability to convert
glucose into acidic end products such as lactate, acetate
and formate, as revealed by MR positive and VP negative
tests results. Citrate utilization test differentiated the
gram negative bacteria as ability to utilize citrate as a sole
source of carbon. Isolated endophytes were also
screened for their potential to produce indole from
degradation the amino acid tryptophan.

All the 32 bacterial endophytes were screened
for antibiotic sensitivity assay using 14 multispectral
antibiotics, among them most of isolates revealed
resistance to methicillin. While, most of the isolates were
found sensitive to gentamycin, streptomycin,
tetracycline and gatifloxacin (Fig. 12). Molecular
characterization of bacterial endophytes using PCR
amplification of 16S ribosomal RNA gene (Fig. 13)
showed significant genetic diversity among the microbes
isolated from different tissues and varieties of rice.
Sequencing of 16S ribosomal RNA gene amplicon of
bacterial endophytes from rice revealed the identity with
Bacillus pumilus, Bacillus cereus (Fig. 14), Bacillus subtilis,
Enterobacter cloacae, Klebsiella pneumonae, Bacillus
thermophilus, Enterobacter species and Xanthomonas
sacchari. Endophytic bacteria were found in all plant parts
of rice plant with a significantly higher density in the root,
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stem and leaves. 16S ribosomal RNA gene sequences of 32
bacterial endophytes were submitted and accessioned at
NCBI with Accession Nos.; KY927393-KY927399,
KY911276; KY930702-KY930716; KY927847-
KY927850; KY930332-KY930334 and KY962816. These
endophytes can be further explored for their potential role
in enhanced crop nutrition and management of different
biotic stresses, thus finally paving a way forward for
enhancing the crop productivity and farmers income.

Fig 12. Antibiotics sensitivity test of bacterial isolates
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Fig 13. Gel image showing amplicon produced from
16S ribosomal RNA genes of bacterial endophytes
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Fig 14. Blast analysis of bacterial endophyte isolated from Rice
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Bacterial endophytes isolated from Rice (Oryza sativa L),
characterized using morphological and biochemical and
molecular approaches and their efficacy was against the
stem rot causing pathogenic fungi Scleratium rolfsii
showed variable inhibition of pathogen growth.

2.4.Vector-borne zoonoticinfections in Chhattisgarh
state: ecological and serological studies

Vector-borne diseases constitute an important
zoonoses and circulate among wildlife, domestic
animals, and humans. Emerging pathogens that originate
from invasive species have caused numerous significant
epidemics. During the year 2016-17, a total 326 samples
comprising of 242 from goats (220 serum and 22 milk),
42 from humans, 17 from rodents and 25 from
environment (feed, water and soil) were collected.
Among them, the samples collected from goats and
rodents were screened for Q fever. Nineteen samples
from goats were positive for Q fever as identified through
PCR analysis. None of the rodent samples positive for
Q fever. Similarly none of the human samples was
positive for Q fever and leptospirosis when tested by
ELISA and latex agglutination test. One sample from
rodents was positive for scrub typhus. Poor animal
husbandry, presence of ticks on animal body and keeping
multiples species of animals were found to be risk factors
for Q fever.

2.5. Studies on immune responses of Indian major
carps to biotic stresses in Integrated farming system
Bacterial diseases in fish are a serious threat in
aquaculture systems that cause severe damage and
mortality in fish farms of India. A total of 250 fish samples
were examined from ailing farm in Integrated Farming
System and market fishes which exhibited tissue lesions,
anorexic and swollen abdomen (Fig. 15 a,b,c,d,e). The
samples were collected from IFS fish farms of different
districts of Central Plain Zone (50%), and Bastar Plateau
Zone (29%) of Chhattisgarh. Water, sediment and fish
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samples were collected in pre-autoclaved bottles.
Prevalence and sampling work was conducted during
reporting period for studying rate of incidence,
pathological and molecular characteristics of
Aeromonas hydrophila strain from samples collected.
Immediately after collection the samples were stored in
ice box and brought to laboratory for isolation,
purification and characterization of fish pathogens. The
standard procedure for analysis of physicochemical
parameters and microbial analyses was also performed
as described in APHA. Kidney, gut, gills and muscle
tissues were removed aseptically and used for bacterial
examinations.

—

Fig 15 a,b,c. Indian Major Carps diseases fishes showing clinical

sign of scale loss, ascites, darkness and heamorragic patches all
over the body

Fig 15 d. e. Sampling of IMC fishes for biotic stress management
in NIBSM fish pond

More than 100 isolates of presumptive
Aeromonas species were isolated on Nutrient Agar/Brain
Heart Infusion Agar and Aeromonas selective media (Fig.
16). The colonies are haemolytic on sheep blood agar.
The colonies are smooth, off white to pale yellow colour
on Brain Heart Infusion Agar plate. The organisms are
gram-negative, bacilli and confirmed on the basis of
cultural morphological and biochemical tests. MALDI-
TOF MS (Matrix Assisted Laser Desorption/lonization-
Time of Flight Mass Spectrometry) analysis was
performed for presumptive isolated and further 30
isolates of Aeromonas spp. Along with many other
species of microbes were confirmed. Over all it revealed
that the most frequently isolated strains from reported
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farms of various parts of Chhattisgarh state belonged to
the genus Aeromonas. The cumulative prevalence of
Aeromonas spp. was 87% followed by Escherichia spp.
represented 8% and other strains belonging to
Citrobacter spp., Enterobacter spp., Pseudomonas putida,
Klebsiella pneumonia, Flavobacterium, Alcaligens and
Roultella ornithinolytica by 5%, respectively as
confirmed by MALDI-TOF MS analysis.

Fig 16. Morphological rod shaped Aeromonas spp. isolated from
fishes

Extended Phenotypic studies for Aeromonas spp.

All Aeromonas strains were tested for 26
morphological and biological characteristics, 31
biochemical characteristics and 24 carbohydrate
fermentation tests. All Aeromonas strains tested were
invariably positive for lipase, caseinase, DNAase,
catalase, cytochrome oxidase, starch hydrolysis, gas from
glucose and glycerol, ONPG test, arginine dihydrolase
and haemolysin activity. All strains were positive for
arginine, aspertate and histidine utilization, Indole,
Voges-Proskauer, Simmon citrate and nitrate reduction.
Invariably negative results were observed for hydrogen
sulfide, gluconate oxidase, gelatin lequefaction, urease
activity, ornithine decarboxylation and fermentation of
adonitol, dulcitol, erytritol, inositol, rhamnose, sorbitol,
xylose. Variable results were noted for alanine and serine
utilization, gas production in TSI medium, methyl red
testand lysine decarboxylation.

Antibiogram of Aeromonas spp.
Aeromonas spp. represents a group of ubiquitous
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microorganisms of aquatic environments These bacteria
have a broad host range and have often been isolated
from humans with diarrhoea, though they are recognised
as primary pathogens to a wide range of cold blooded
animals, in particular to fish. Aeromonas species are
particularly unwanted in food because they are known as
active spoilers of fish and meat at ambient temperature
and at temperatures ranging from 2-13°C. Because of the
suspected role in gastroenteritis, the presence of
aeromonads in foods including products from
aquaculture raised concern. Many motile Aeromonas
spp., Aeromonas hydrophila in particular, have been
implicated in the etiology of a variety of systemic and
localised diseases in fishes. All the purified and
confirmed Aeromonas spp. were subjected to Antibiotic
sensitivity test (Fig. 17 a, b).

Fig 17 a,b. Pattern of Antibiogram by Aeromonas spp. with
various antibiotic discs

The Antibiogram shows the remarkable public
health hazards due to presence of these pathogens in
food chain. Around 91.30% isolates were found resistant
for Vancomycin, 56.52% for Rifampicin, 47.82% for
Kanamycin, 21.73% for Colistin, 91.30% for Amoxycillin
clavulanic acid, 17.39% for Pefloxacin and 100% for
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Ampicillin while 30.43% isolates were found
intermediate for Trimethoprim and Gentamicin and
100% isolates were found sensitive to Levofloxacin,
Oxytetracycline, Cefotaxim, Streptomycin, Tetracycline,
Cefixim, Ofloxacin and Doxycycline (Fig. 18).
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Fig 18. Antibiotic resistance of Aeromonas spp. strains from fishes

All The bacterial isolates procured during
research activities were cryo-preserved at -20 °C and -
80°C in duplicate and the isolates were deposited at
Veterinary Type Culture Collections, NRC on Equines Sirsa
Road, Hisar Haryana, for authentication and accession
numbers. In this study, we were able to isolate Aeromonas
and others fish pathogens from different aquatic sources.
The results of this study confirms the presence of multiple
antibiotic resistant Aeromonas species from aquatic
sources which ensured the indiscriminate use of
antibiotics and poses public health problems to both
humans and aquatic animals. It is therefore imperative to
have a continuous monitoring surveillance and biotic
stress managementininland waters of Chhattisgarh.

2.6. Studies on microbes associated with
reproductive bioticstressin bovine

Brucellosis

A total of 340 serum samples from six districts
[Dhamtari (72), Raigarh (40), Rajnandgaon (40), Jashpur
(48), Raipur (50) and Jagdalpur (90)] were subject to
indirect ELISA for detection of antibodies against bovine
brucellosis. Among them, 26 were found positive for
brucellosis with the overall seroprevalence rate of
7.65%. District wise seroprevalence of brucellosis is

showninFig. 19.

District wise seroprevalence of brucellosis
18

Percent positive

District

Fig 19. District wise seroprevalence of bovine brucellosis in
Chhattisgarh

PCR protocol was standardized for detection of
Brucella abortus, Leptospira spp., and Bovine
herpesvirus-1 (Fig. 20).

Standardization of PCR protocol

1- Brucella abortus besp31 gene — 636bp; 2- B. abortus B4 gene -
223bp;

3- LeptospiraHardzo LipL32 gene -422 bp;

4- LeptospiraHardzo LipL21 gene —no amplification;

5- Leptospira Gryphotyphossa LipL32 gene -422bp;

6- Leptospira GryphotyphossaLipL21 gene- 561 bp; 7-Bovine
Herpesvirus-1gE gene—218 bp ;

8-BHV-1gB gene -478 bp ; 9- BHV-1gC gene -173bp ; M- Marker

Fig 20. PCR for detection of brucellosis, leptospirosis and IBR

Further, DNA extracted from 240 blood samples
from five districts [Dhamtari (64), Kanker (34),
Rajnandgaon (64), Durg (58), and Raigarh 20)] were
processed for PCR based detection of brucellosis using
primers of bcsp31 gene having product size of 636 bp
(Fig.21).
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Fig 21. Detection of bovine brucellosis infection from blood
using besp31 gene PCR

Out of these, 45 were positive for presence of
Brucella DNA with an overall prevalence of 18.75%.
District wise prevalence of Brucella infection using
bcsp31 genebased PCRis shownin Fig. 22.
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Fig 22. Identification of bovine brucellosis using besp31 gene
based PCR

Leptospirosis

A total of 90 serum samples from Jagdalpur
district of Chhattisgarh were tested for the presence of
antibodies againstbovine leptospirosis usingi-ELISA.

Identification of lq)tmphmis using LipL32 gene PCR
2931
30.00
2 25.00
: it 17.19
§. 20.00
15.00
g
8 1000
;‘3 5.00
0.00
& & o) b & @
*(\'36‘ *f"(\ obéb ¥ & (5‘&
Q &
Qi;\
Districts

Fig 23. Identification of bovine leptospirosis using LipL32 gene
based PCR

None of the samples were found positive for
leptospirosis. Further, out of 240 blood samples collected
from five districts [Dhamtari (64), Kanker (34),
Rajnandgaon (64), Durg (58), and Raigarh 20)], 48
samples were found positive for leptospira using LipL32
gene based PCR primers having product size of 422bp.
District wise per cent prevalence for leptospirosis using
PCRisshowninFig23.

Infectious bovine rhinotracheitis (IBR)

A total of 58 serum samples collected from two
districts [Jashpur (48) and Raipur (10)] were subject to i-
ELISA and 36 were positive for IBR with overall
seroprevalence of 62.07%. District wise seroprevalence
isshowninFig. 24.
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Fig 24. District wise seroprevalence of IBR in Chhattisgarh

OngB gene based PCR diagnosis of bovine herpes
virus (BoHV-1) of 240 blood samples collected from five
districts [Dhamtari (64), Kanker (34), Rajnandgaon (64),
Durg (58), and Raigarh 20)], 61 samples were found
positive for IBR having product size of 478bp (Fig. 25).
District wise per cent prevalence for BHV-1/IBR using
PCRisshownin Fig. 26.

Fig 25. Detection of BHV-1 infection from blood using gB gene PCR
Prevalence of BHV-1/IBR using gB gene PCR
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Fig 26. Identification of BHV-1/IBR using gB gene based PCR
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2.7. Characterization of viruses and virus-like-
organisms affecting economically important crops

Surveys were conducted in the farmers' field of
ten districts of Plain Zone of Chhattisgarh including
Raipur, Durg, Bemetara, Kabirdham, Mungeli, Bilaspur
Baloda Bazar, Janjgir-Champa, Raigarh and Masamund to
understand the prevalence of viral diseases in
agriculturally important crop plants. Mungbean,
Dolichus bean and Pigeon pea were found to be affected
with 21-94% yellow mosaic disease while vegetable
crops such as bhendi with 91-100% yellow vein mosaic
and 78-100% leaf curl, sponge gourd with 78-98% leaf
crinkle, bitter gourd with 52-100% leaf crinkle and 43%
mosaic disease and fruit crop like papaya with leaf curl
disease which were found likely to be the whitefly
transmitted Begomovirus. Other viral diseases such as
leaf crinkle in mungbean (98%), ring spot in papaya
(97%) and mosaic in cucumber (3%) were also noticed
in this region. Among them, mungbean and Urd bean-
yellow mosaic and leaf crinkle, Dolichos bean-yellow
mosaic, tomato-leaf curl and spotted wilt, chilli-leaf curl,
bhendi-yellow mosaic, cucumber-mosaic, sponge gourd,
bitter gourd, ridge gourd-leaf crinkle and curl, papaya-
ring spotand curl diseases were designated as important
viral diseases in this area based on the feedback of
farmers. Preliminary information suggests that among
the diseases caused by different viruses, Begomovirus
are the most important to cause huge economic losses to
the growers.

2.8. Bio-ecology and management of the pink stem
borer in wheat

Surveys were conducted in six districts viz.,
Baloda Bazar (villages, Khorsi, Pallari Kodwa, Kadiakar,
Limahi and Bhatapara) Bilaspur (Hardikalan and
Dhuma), Janjgir Champa (Pakaria, Kuthur and Mukta
Baradwar), Raigarh (Thakurpali, Dhunsekalan,
Pandripani and Tarapur), Mahasamund (Memra,
Karrabhavana and Samhar) and Raipur (Pathri) during
rabi 2016-17 to record infestation of pink stem borer in
wheat. Low to medium infestation of pink stem borer has
beenrecorded in the districts surveyed.

With a view to find out tolerance/resistance in
wheat germplasm against pink stem borer twenty wheat
varieties released for Central India and 46 germplasm
lines of wheat were screened against pink stem borer

(PSB), Sesamia inferens for their relative tolerance/
resistance. The pink stem borer infestation ranged from
3.05 (RWP 2015-15) to 14.15 (DBW71) per cent among
the germplasm lines while among the varieties the pink
stem borer infestation varied from 0.0 (WH147) to 17.29
(HD2160) per cent. Wheat variety WH147 and
germplasm RWP 2015-15 were found to be resistant
against pink stem borer.

A field experiment was carried out during Rabi
2016 to evaluate the effect of different doses of
potassium (K) and silicon (Si) on the incidence and
damage levels of PSB. The experiment was laid down in
randomised block design with 13 treatments which were
replicated thrice. A wheat cultivar, GW 273 was used for
this experiment. The sources of Si and K were
diatomaceous earth for soil application, silicic acid for
foliar Si and potassium chloride for K. The treatment
details as follows: T1-K,, + foliar Si (0 ml/l); T2-K,, +
foliar Si (2 ml/1); T3-K,, + foliar Si (4 ml/1); T4-K,, + Soil Si
(0 kg/ha); T5-K,, + soil Si (150 kg/ha); T6-K,, + soil Si
(300 kg/ha); T7-K,, + foliar Si (0 ml/1); T8-K,, + foliar Si
(2 ml/1); T9-K,, + foliar Si (4 ml/1); T10-K,, + foil Si
(0 kg/ha); T11-K,, + soil Si (150 kg/ha); T12-K,, + soil Si
(300 kg/ha). Soil Si was applied as basal along with the
fertilizers. Foliar silicic acid was applied for three times
at an interval of two weeks. The first spray was given on
21 days after sowing. The observations were recorded on
per cent white ear (WE) in each treatment. Experimental
results revealed that the minimum per cent WE damage
of 14.00 was observed in T9 which was significantly
superior over all treatments followed by T12 with
20.33% WE. T5 and T11 treatments were next best
treatments with 23.00 and 23.67% WE, respectively with
statistically at par with each other. The maximum per
cent WE damage (42.33) was noticed in T7 followed by
T1 with 41.67% WE which were statistically at par with
each other.

2.9. Developing and testing the effectiveness of
interactive educational multimedia module on biotic
stressmanagementinrice and lathyrus

A consolidated interview schedule developed to
explore the socio-economic profiling, crop farming
details, chemical usage pattern, information need and
social issues of farming community (Fig. 27).
Documentary on mass production of bio control agents
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(Trichogramma), Weedy rice and pheromone technology
completed to produce the bilingual instructional videos
as content generation activity to prepare the Interactive
Educational Multimedia Module. Digital data base of
major pest, disease, weed and predators in paddy
documented for demonstration and publication purpose
(Fig. 28-31). Further, digital repository of biotic stress
factors initiated in seasonal crops. As a part of m-
extension initiatives, registration process completed in
Farmer SMS portal (http://mkisan.gov.in/) and creation
of farmer's mobile number database initiated (Fig. 32).

Fig 27. Farmer's awareness level on different
agricultural technologies
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Fig 28. Digital data base of pest, disease, weed & predators

Fig 32. SMS Portal and Farmers data base - mExtension
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2.10.Sustainable weed managementin direct seeded
rice

Weeds were major problem in direct seeded rice,
use of single weed control option reduced the weed
problems considerably. However, inclusion of other
options further augments the weed control efficiency.
Sesbania co-culture suppressed the weed density to the
tune of 54% and weed dry weight by 42%. Seed priming
with CaCl2 improved the early germination and
establishment of seedlings resulted reduced dry biomass
of grasses by 19%, broad leaved weeds by 21.6% and
sedges by 22.2% followed by bio-priming (Pseudomonas
fluorescence). Weed dry biomass reduction on
moderately weeded plots (two hand weeding at 20 and
40 DAS) had 94.6% grasses, 91% broad leaved and
94.3% sedges followed by partially weeded plots
(bispyribac sodium at 25 g/ha; 76, 77.8 and 90%,
respectively) over control. Seeds sown at 15 cm had
suppressed by 45% reduction in grasses, 45.3%
broadleaved weeds, and 35.6% sedges over wider row
spaced crop (25 cm). The plots sown with 100 kg/ha had

mTillers/hill ®Plant height {om) = Leaves/plant B Leav length (cm) 8 Leaf width {om)
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a. Growth parameters
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biomass by 41.9, 52.8 and 40.7% of grasses, broad
leaved and sedges, respectively over 40 kg/ha. However,
60 kg/ha was comparable to 60 kg/ha. The highest weed
control efficiency was recorded with three hand weeding
(20, 40 and 60 DAS) followed by two hand weeding (20
and 40 DAS) over control. Among the herbicides,
pendimethalin followed by (fb) penoxsulam, and
pendimethalin fb bispyribac sodium was the next best
set of treatment in dry direct seeded rice. Hand weeded
plots with wider row (25 cm) plots has less efficient
because of concurrent growth of weeds and remains with
crop till harvest. Un-weeded plots were the worst
affected by weeds, and maximum crop loss was noticed
with respectto various experiments.

Collection and study of weedy rice diversity available
in Chhattisgarh

The weedy rice was collected from Raipur,
Raigarh, Mahasamund, Janjgir-Champa and BalodaBazar
district of Chhattisgarh. Various weedy rice accessions
were collected from above places and as per the distinct
characters, 15 different group of weedy rice were
identified.

HSeeds/panicle ETestweight (g)

Red awn Black seed Red awn 'White seed

b. Yield parameters
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Under normal condition, only two land races
could germinate that took more than seven days, and
were more close to Mahamaya type. Imposition of hot
water treatment stimulated eight land races to
germinate. These were grown on pots. The preliminary
findings warn the potential threat of weedy rice in
summer rice too. Increase in water temperature may
stimulate the seeds of weedy rice available in seed bank
to germinate and get them established, which may
escape of early weed management and flowering and
maturity may synchronise with main crop and potential
chance of seed mixture and further dissemination of
seedsinlargerareadue to seed mixture.

Study the effect of Echinochloa density on growth and
yield of rice

Echinochloa was grown on the pots at different
density (0-7 per pot with two rice seedlings/pot). It was
noticed that plants were taller with increase in
Echinochloa density from 2-7.2%. However, there was
reduction in other growth attributes including 38.3% of
tillers/hill, 33.3% of lesser leaves, 18.1% shorter leaves
and 24.4% of narrow leaves on pots sown with seven
Echinochloa/pot over without Echinochloa. It was also
observed that the Echinochloa height was increased with

Annual Report 2016-17

increase in density/pot to the tune of 6-22% lowest in one
Echinochloa to highest with 7 /pot. There was competition
for the resources among the plants resulted less
tillers/hill, lower number of total leaves/tiller, shorter
leaves and narrow leaves. The yield attributes of rice and
Echinochloa were considerably minimized with respect to
change in total plant density. It was recorded that panicles
were shorter, fewer seeds/panicle, lighter panicle and
lower dry weight of rice and Echinochloa was recorded.

Studies on enhancing field efficiency of
Trichogramma spp. for management of rice yellow
stem-borer and leaf-folder

Seasonal and relative abundance of rice stem-borer
and leaf-folder of low landrice

Seasonal abundance of stem-borer and leaf-folder
was monitored inlowland rice during kharif 2016 at ICAR-
National Institute of Biotic Stress Management, Raipur by
erecting yellow stem-borer sex pheromone and light traps
to optimize the field release of Trichogramma spp. Activity
and feeding of three species of stem-borer including
yellow stem-borer, Scirpophaga incertulas, stripped stem-
borer, Chilo suppressalis and white stem-borer,
Scirpophaga innotata were noticed (Fig. 33), among them,
S.incertulas dominated.

White stem-borer
Scirpophaga innotata

Yellow stem-borer
Scirpophaga incertulas
(Lepidoptera:Crambidae) (Lepidoptera:Crambidae) (Lepidotpera:Crambidae)

Stripped stem-borer
Chilo suppressalis

Fig 33. Species complex of stem-borer in low land rice

First catch of female of yellow stem-borer in light
trap appeared during 1% week of August 2016 (31" MSW)
which caused 1.1% dead-heart, thereafter reached the
first peak during 3" week of August 2016 (33" MSW) and
second peak during 4" week of August 2016 (35" MSW)
(Fig. 34) which caused the dead heart, respectively of 3.60
and 3.83% (Fig. 35). Leaf-folder damage was low
throughout the crop period. Relative humidity and rainfall
were positively correlated with trap catches while
maximum (26.0°C to 29.3°C) and minimum (17.4°C to
25.5°C) temperature were positively correlated to damage
caused by two insects.
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Fig 34. Light trap catches of rice yellow stem-borer during kharif 2016

Detection of rice plant and yellow stem-borer derived
kairomone

As a part of this project, an array of chemicals,
saturated fatty acid (n-hexadecanoic acid) from whole
body of female and male yellow stem-borer extracts,

—#— Dead heart %
—#— White ear %

2 33 3 32 33 34 35 36 37 8 39 40 a1 a2

Fig 35. Damage by yellow stem-borer in rice during kharif 2016

alkanes (decane, tridecane, tetradecane, octadecane,
eicosane, hexatriacontane, tritetracontane, tetratetra-
contane) from females and B-Pinene, a-Pinene and
Caryophyllene from yellow stem-borer damaged plantwere
detected through GC-MS analysis (Table 2; Fig 36,37).

Table 2. Chemical profile of yellow stem-borer and damaged rice plant

S. No Compound name Molecular formula | Quality (%) Source
1. n-Hexadecanoic acid Ci1eH3,09 95 YSB-F
2. n-Hexadecanoic acid Ci6H3:02 99 YSB-M
3. Decane Ci2Hae 59 YSB-F
4, Tridecane C13Hzg 59 YSB-F
5. Tetradecane Crallzo 91 YSB-F
6. Octadecane CigHss 77 YSB-F
7. Ficosane C20H42 88 YSB-F
8. Hexatriacontane CiH 53 YSB-F
9. Tritetracontane Ca3Hgy 59 YSB-F
10. Tetratetracontane CaqHop 53 YSB-F
11. B-Pinene C 10H16 95 YSBDP
12. u-Pinene C 1()H16 91 YSBDP
13. Caryophyllene CisHa 98 YSBDP

YSB-F: Yellow stem-borer female; YSB-M: Yellow stem-borer male; YSBDP: Yellow stem-borer damaged plant

Abundance

i

s000000
4500000
4000000
3500000
‘3900000 1487
.ES,GQOOQ: 19.09
2060000 1315
3=c0008

1000000

Soooan

A

c— T T A _l
Thm 5 10 1= 20

Fig 36. GC-MS analysis of female whole body of
rice yellow stem-borer

88380
3000000 3525

2500000
2000000 11.184
1500000
1000000

B 1IN ‘ unL |

0
Time—> 200 400 600 800 1000 1200 1400 16.00

Fig 37. GC-MS analysis of rice yellow stem-borer
damaged plant
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The chemicals detected from rice plant and host
insect can act as kairomone to attract Trichogramma spp.
and the chemicals with high kairomonic activity can be
identified and short-listed through laboratory screening.

Externally Funded Projects

EF 001. Translation Centre for Molecular
Epidemiology of Listeria monocytogenes
(S. B. Barbuddhe)
A project under Centre of Excellence and
Innovation in Biotechnology on “Translational Centre for
Molecular Epidemiology of Listeria monocytogenes” was
sanctioned by DBT, New Delhi for the period 2012-2017,
under multi-institutional network mode with ICAR
Research Complex for Goa, Old Goa as lead centre and
Indian Veterinary Research Institute, Izatnagar, ICAR
Research Complex for NEH region, Umian, Shillong and
Nagpur Veterinary College, Nagpur as collaborators. The
disease, listeriosis caused by L. monocytogenes is
saprozoonoses and a serious public health hazard. The
pathogen is ubiquitous in nature with possible cycling
between animal and human hosts, food and
environment.

Isolation of Listeria from novel habitats and
susceptible groups

Samples of goat milk (20), rodent droppings (31)
and fish waste (25) were collected for isolation of
Listeria. None of the sample was positive for Listeria.

Differential gene expression profiling of L.
monocytogenes under low pH stress

The differential gene expressions under low pH
stress of three different L. monocytogenes serogroup 4b
strains from 3 different sources of isolation (ILCC 187,
ILCC 183 and ILCC 22) were studied. The genes
responsible for general stress proteins were found to be
up-regulated in all the three strains. A total of 5 genes
were found to be commonly up-regulated in all three
strains of L. monocytogenes (Table 3).

The gPCR analysis of ILCC187 (source- Food)
showed significant up-regulation of six genes (Fig. 38).
The Imo1602 gene (similar to general stress protein)
showed the highest fold change of 4.96, followed by the
sigB (Regulation of virulence and stress-response genes)
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Table 3. Cq Mean and fold change in expression of genes under

study in ILCC187
Cq Mean | Cq Mean
Gene Name qun trol ‘(Sltress Fold Change

23s 8.21 9.73 Ref.
Imol416 19.59 19.91 2.297
Imo2748 20.36 2042 2.275
lmol601 18.39 19.43 1.394
Imol284 19.03 20.26 1.222
fmo2461 19.3 22.19 0.386
fmo0513 19.23 18.87 3.68
Imol642 32.69 34.19 1.013
Imol602 18.47 17.68 4.958
Imo0889 2145 21.84 2.188
fmo0211 24.97 26.86 0.773

SigB 18.9 18.33 4.257

Relative Ratio
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Fig 38. The Relative Ratio of the genes under low pH stress
to control obtained in Light cycler 96 software 1.0.
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with 4.26 fold change and the Imo0515 (may involve in
general stress response) with 3.68 fold change (Table 1).
Another three genes, the Imo1416 (may involve in high
salt stress response), the Imo2748 (similar to YdaG stress
protein in Bacillus involved in acid, osmotic stress
response) and Imo0889 (Stress of low temperature,
osmotic pressure, alcohol and acid) showed >2 fold
change. Two genes namely, Imo2461 and Imo0211 were
found to be down-regulated, which were known to be
cold stress response and high salt stress response,
respectively. All other genes did not show any significant
changes in expression. There are general stress response
genes playing role in low pH stress tolerance of
L. monocytogenes. The two genes Imo1416 and Imo2748
are previously known to be possibly involved in salt
stress response. Their >2 fold expression indicated that
the genes may also be involved in acid stress tolerance.
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Similarly, there was an up-regulation of five
genes in ILCC183 (source- Environment) under low pH
stress. The sigB gene was found to be highly up-regulated
with 6.73 fold change and Imo1602 showed up-
regulation of 5.14 fold. In case of ILCC22, six genes were
found to be up-regulated. Similar to other strains, the
sigB (regulation of virulence and stress related genes)
and Imo1602 (general stress response) found to be highly
up-regulated with the 9.92 and 4.08 folds, respectively.
Other two genes, Imo1601, and Imo1416 showed >3 fold
up-regulation and were involved in general stress
response. Another two genes, Imo0889 and Imo1284
showed up-regulation of >2 folds. Here, the Imo2641 was
found to be down-regulated. There were no any
significant change observed in Imo1642, Imo0515,
Imo2748andImo0211.

All the three strains showed common up-
regulation of sigB, Im1602, Imo0889 and Imo1416. As
observed earlier, we reported sigB and Imo1602 to be
involved in salt stress tolerance. This showed that there
might be common genetic factors of L. monocytogenes
stress response against high salt as well as low pH
stresses.

Whole Genome Transcriptome analysis

Whole genome transcriptome analysis of
L. monocytogenes strains tolerant to high salt (HS), low
temperature (LT) and low pH (AP) was carried out.
Differential gene expression analysis was carried out
between L. monocytogenes F2365 as control (CT) and LT,
AP and HS.

In CT Vs LT, total commonly expressed genes
were 2816, which included significantly up- regulated
82 genes and significantly down-regulated 1111
genes, determined based on p-value (p-value < 0.05).
In CT Vs AP, the total commonly expressed genes were
2817, which included significantly up-regulated 48
genes and significantly down-regulated 538 genes
determined based on p-value (p-value < 0.05).In CT Vs
HS, total commonly expressed genes were 2793,
which included significantly up-regulated 15 genes
and significantly down- regulated 2009 genes
determined based on p-value (p value < 0.05). The
distribution of up- regulated and down-regulated
genesisgiveninFig40.

L. grayi DSM206017
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j subsp. flel il LU20086-17
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_ .
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Fig 40. Phylogenetic relationship of novel Listeria spp. with other
species of genus Listeria based on the sequences of core 557 CDS.
The core CDS based phylogeny was derived from the EDGAR 2.0

Among up-regulated, different PTS system's
subunit, particularly IIA and I[IB that are involved in the
phosphorylation of the up-taking sugars were
specifically up-regulated, indicating active PEP system.
Beside these, proteins involved in the membrane-
associated zinc metalloprotease, oligopeptide ABC
transporter permease and efflux pump that are involved
in the exporting H+ ions to maintain the cytoplasmic
homeostasis. Among significantly down-regulated genes
were trp operon involved in the tryptophan biosynthesis,
zinc-dependent alcohol dehydrogenase, flagellin, several
transcriptional regulators, genes involved in the
glyoxylate system and some sugar transporters were
down-regulated. An interesting observation made was
the 15/67 tRNA did not express. Some of these tRNAs
have been shown to be associated with genomic
variation forming genomic hot-spotof L. monocytogenes.

In case of high salt concentration, overall 51% of
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the genes up-regulated of which differentially expressed
were acetyl transferase, phospholipase/
carboxylesterase, MobB operon encoding molybdenum
cofactor biosynthesis, membrane-associated zinc
metalloprotease segregation and condensation protein
A, cell division protein DivIVA and general stress proteins
were observed to be upregulated. Notably proteins
involved in the electron transport chain were observed to
be affected by high salt concentration. The
acetyltransferase observed is GNAT family proteins have
a wide range of substrates used and functions, ranging
from aminoglycosides for aminoglycoside resistance to
histones, metabolic substrates, and even larger acyl
groups to proteins and other compounds.

Low temperature significantly induced 39 genes
while suppressed 31 genes. In contrast to low pH and
high salt concentration, antisense RNA, as well as certain
tRNA, were significantly up-regulated. RNA polymerase
sigma factor SigB, an important stress regulator, was
observed to down-regulated in low-temperature.
Furthermore, suppression of genes involved in flagellar
biosynthesis, cell wall teichoic acid glycosylation protein
GtcA, OsmC/Ohr family protein and N-acetylmuramoyl-
L-alanine amidase involved in the growth reasoned the
low growth rate at low temperature. Overall, at these
stresses, genes involved in the uptake of sugars,
associated PTS systems, and ABC transporters were
commonly affected, the majority of the genes involved
were encoding a protein involved in the metabolically
different pathways.

Characterization of Novel Listeria Species

A novel species of bacteria of the genus Listeria
tentatively named as L. goanensis from estuarine
mangrove swamp of river Mandovi, Goa has been
identified. The strain has been deposited at Microbial
Culture Collection, National Centre for Cell Science, Pune
under the accession No. MCC 3285 and Veterinary Type
Culture Collection (VTCC), ICAR-NRC Equines, Hisar
under Indian Council of Agricultural Research under the
accession No. VTCCBAA864.

Determination of minimum inhibitory concentration
of antibiotics against L. monocytogenes

The minimum inhibitory concentrations (MIC) of
strains of L. monocytogenes (n=90) isolated from
different sources was determined against 14
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antimicrobials by Epsilometer
test (E-test). The antibacterials
were selected based on their
use in routine use in treatment
for infections in humans and
animals. The strains showed
the susceptibility against most
of the antimicrobials tested
except enrofloxacin and
ciprofloxacin. Resistance phenotypes against
enrofloxacin (76.81%), ciprofloxacin (22.82%), co-
trimaxazole (14.28%), penicillin (13.33%), tetracyclines
(11.95%), chloramphenicol (9.78%), ampicillin (4.34%)
were observed. Intermediate phenotypes were observed
against penicillin (26%), streptomycin (12%) and
chloramphenicol (14%). Higher MIC values (10 mcg/ml)
against ciprofloxacin were never reported in previous
studies.

Development of diagnostic assays

Besides multiplex PCR, lineage PCR, Real time
PCR, LAMP based PCR and Avidin-Biotin ELISA, synthetic
peptide based latex agglutination have been developed.
Further, lateral flow assays are under process of
standardization. The diagnostic assays will be further
validated at differentlaboratories and commercialized.

EF 005. All India Co-ordinated Research Project on
Nematodes in Cropping Systems-Raipur Centre
(J. Mallikarjuna)

Diversity and distribution mapping of economically
important nematodes in the country

Surveys were carried to identify and document
plant parasitic nematodes, infecting economically
important crops like cereals, millets, pulses, oil seeds,
vegetables, spices and medicinal and aromatic plants in
Raipur, Durg, Bemetera, Kabhirdham (Kawardha) and
Bilaspur districts of Chhattisgarh during kharif 2016. A
composite sample comprising rhizospheric soil of 200 cc
along with 5 g root were collected randomly from rice,
pulses, okra, brinjal, bottle gourd, bitter gourd, tomato,
chillj, field bean and Coccinia based on at least 5 cores
from a field (one acre). Nematodes were extracted from
soil and root samples by Cobb sieving and decanting
method. The root-knot nematode population in rice was
found to be very high @ 1248 nematodes per 200 cc of
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soil + 5 g of root, collected from Chataud village (Arang
block; Raipur). High level of infestation by Meloidogyne
incognita was noticed in vegetable crops, grown in river
basin area of Durg district when compared to Bemetera,
Raipur, Bilaspur and Kabhirdham districts. The major
nematode species identified during survey were
M. graminicola in rice and M. incognita and
Helicotylenchus spp, in vegetables and pulses.

Screening of rice germplasm for resistance to root-
knotnematode (Meloidogyne graminicola)

Atotal 50 germplasm lines of rice received from PC
cell, AICRP (N), IARI New Delhi were sown separately in
plastic pots (10 x 10 cm) during kharif 2016, containing
steam sterilized soil. Each germplasm was replicated five
times and maintained in CRD design. Seedlings were
thinned after one week to maintain one per pot and each
pot having 15 days old seedling was inoculated with 200
freshly hatched 2nd stage juveniles of M. graminicola.
Forty-five days after sowing, the plants were uprooted
carefully and the roots were examined after washing with
running tap water and stained with lactophenol-acid
fuchsin. None of the rice lines was either resistant or
moderately resistant to M. graminicola. Out of 50 lines, 17
were susceptible while 33 were highly susceptible (Fig
41).

Fig 41. In vitro screening of rice germplasm against M. graminicola

Screening of promising germplasm of pulse crops
againstroot-knotnematodes

Germplasm lines of pigeonpea (68 nos.),
mungbean (18 nos.), chickpea (69 nos.) and urdbean (10
nos.) were screened against root-knot nematode in
Kharif 2016 and rabi 2016-17 under pot culture

experiments. Fifteen days old seedling @ one per pot was
inoculated with 1000 freshly hatched second stage
juveniles of M. incognita. Forty-five days after sowing, the
plants were uprooted carefully and gall index and
number of egg masses per 5 g of root was worked out and
categorised based on 1-5 scale. None of the genotype of
pigeonpea, mungbean and urdbean showed resistant or
moderately resistant reaction to M. incognita and were
categorised as susceptible according to gall index and
number of egg masses per 5 g of roots. Among 69
chickpea genotypes screened, six were moderately
resistant while 63 were susceptible to root knot
nematode (Fig.42 a,b,c,d).

A. Pigeonpea

D. Chickpea

Fig 42. In vitro screening of pulses against root knot nematode
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EF006. Socio-economic upliftment of tribal farmers
through suitable agricultural enterprises
integration in rice fallow pulse cropping system - A
farmer participatoryapproach
(P. Mooventhan)
The Farmer FIRST Programme (FFP) is an ICAR
initiative to move beyond the production and
productivity, to privilege the smallholder agriculture and
complex, diverse and risk prone realities of majority of
the farmers through enhancing farmers-scientists
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interface. There are concepts and domains that are new
in emphasis like resource management, climate resilient
agriculture, production management including storage,
market, supply chains, value chains, innovation systems,
information systems, etc. The Farmer FIRST as a concept
of ICAR is developed as farmer in a centric role for
research problem identification, prioritization and
conduct of experiments and its management in farmers'
conditions. The focus is on farmer's Farm, Innovations,
Resources, Science and Technology (FIRST). Two terms

S. No. Activities/Events Place Date No. of beneficiaries
Farmers sensitization Bakla, Bamhani,
1. | programme on selected Kharaha, 16.01.2017 157
interventions Kurraha
p. | Twodays workshopon FEP | \yponrparonda | 18.01.2017 40
implementation
3. Farmers-Scientist interface Kharaha 19.01.2017 140
28.02.2017 & 1,
eang 2.03.2017 &
. . 16, 17,
Participatory Rural Kharri 38
4 A isal (PRA . 18.03.2017
' ppraisa JEREIEES 3 & 4.03.2017 24
conducted
Bakl 020, 39
e 27.02.2017
Kurraha 22.03.2017 28
5, | CESGAIENSIPARONIE | ppey patei 09.03.2017 75
visit cum educational tour
6. Farmers-Scientist interface NIBSM Baronda 09.03.2017 75
16.03.2017,
Aericultural Film Shows Kharaha, Kharri, 17.03.2017,
7. (A?FS ) Bamhani, Bakla, 18.03.2017, 55, 60, 48, 66, and 74
5 Kurraha 19.03.2017,
20.03.2017
Hands-on” training
8. programme on QOyster IGKYV, Raipur 25.03.2017 a ]
Mushroom Production
o e 1 Bakla and
Distribution of Sirohi, . 31.03.2017 43
9 Barbari & Jamnapari goat Bamhani
breeds K, b 08.04.2017 40
and Kurraha
Krishi Samridhi — Rashtriya | Raipur,
10. Mela Chhattisgarh 27-31.01.2017 6000/891enrolled
11. | FFP review meeting ICAR-NIBSM 10.02.17 FFP team/CAs
National Review Workshop
12. | of Farmer FIRST AR [8:19/03.2017 | P B4 S PISSERIEGLC
Hyderabad progress report
Programme
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'enriching knowledge' and 'integrating technology’
qualify the meaning of Farmer FIRST in Indian context.
Enriching knowledge signifies the need for the research
system as well as farmers to learn from each other in
context to existing farm environment, perception of each
other and interactions with the sub-systems established
around. Technology integration is looked from the
perspective that the scientific outputs coming out from
the research institutions, many times do not fitas such in
the farmers' conditions and thus, certain alterations and
adaptations are required at field level for their
acceptance, adoption and success. Under this initiative,
multi-disciplinary research team explored the existing
rice fallow pulse cropping system, livelihood pattern,
problem identification, priority setting, information
need, perceived constraint partners identification and
socio-economic profiling of the resource poor farmers.
Appropriate and need based interventions on crop,
livestock, horticulture and NRM based enterprises
selected for dissemination. Rapid Rural Appraisal (RRA)
techniques and surveys were used and field level
situation explored. Technological gaps, research
problem identification and prioritization done with the
target group. Technology assemblage on different
module completed and need based capacity building
programmes oranised on differentinterventions.

Awareness Programme organised on Protected
Cultivation and Precision Farming for tribal farmers
of Chhattisgarh under Farmer FIRST Programme

ICAR-NIBSM, Raipur organised a one day farmer
exposure visit cum educational tour under Farmer FIRST
Programme (FFP) as a part of tribal farmer's
development. More than 75 tribal farmers representing
men and women in equal proportions, actively
participated in the educational tour from the remote
tribal villages of Kasdol block of Baloda Bazar district. In
this event, farmers visited the Centre of Excellence on
Protected Cultivation & Precision Farming, Indira Gandhi
Krishi Vishwavidyalaya (IGKV), Raipur and interacted
with the scientists about the hi-tech cultivation of
muskmelon, tomato, papaya, strawberry and gerbera.
Further, the farmers team visited the mushroom
production unit, IGKV and learned the cultivation
practices of Oyster mushroom. In continuation, the team
visited the agricultural museum and got exposure to
different advanced farm technologies and crop
production practices including Integrated Farming
System, soil testing, vermi composting, rice biodiversity,
agricultural implements, and information access
through touch screen technology. In the afternoon
session, the farmers-scientists interface was held at
ICAR-NIBSM Baronda campus.
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Status of Biotic Stress and New Reports in Crops
Chhattisgarh (2016-17)

The status of pests and diseases on various agricultural ~ 2016-17 Chhattisgarh were documented and tabulated

and horticultural crops, prevailed during kharifand rabi ~ hereunder.
Crop | Biotic Stress | Scientific Name Intensity

Kharif 2016

Rice Leaf folder Cnaphalocrocis medinalis Low
Stem borer Scirpophaga incertulas Low
Rice hispa Dicladispa armigera Low
Brown plant hopper Nilapervata lugens Medium
Lcaf blast Pyricularia oryzae Low to high
Brown spot Helminthosporium oryzae Medium
Neck blast Pyricularia oryzae Medium
Sheath rot Sarocladivm oryzae Medium
Stem rot Sclerotium rolfsii Low
Sheath blight Rhizoctonia solani Medium
False smut Ustilaginoidea virens Medium
Kernel smut Tilletia barclayana Low

Pigeon pea Thrips Megalurothrips usitatus Low to high
Spotted pod borer Muaruca vitrata Medium
Aphid Aphis craccivora Low
Leaf webber Grapholita critica Low
Leaf hopper Empoasca kerri Low
Phytophthora blight Phytophthora drechsleri f. sp. cajani | Medium
Wilt Fusarium udum Low to high
Collar rot Sclerotivm rolfsii Low

Rabi 2016-17

Rice Yellow stem-borer Scirpophaga incertulas Medium
Brown planthopper Nilaparvata lugens Medium

Wheat Pink stem-borer Sesamia inferens Medium
Foot rot Sclerotium rolfsii Low

Mung bean Tobacco caterpiller Spodoptera litura Low
Aphids Aphis craccivora Medium
Leaf crinkle Virus associated disease Medium
Cercospora leaf spot | Cercospora cruenta Low
Leaf spot Cercospora canescens Low
Yellow mosaic Bemesia tabaci (vector) Low
Vein necrosis Thrips (vector) Medium
Powdery mildew Erysiphe polygoni Low
Anthracnose Colletotrichum lindemuthianum Low
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Chickpea Gram podborer Helicoverpa armigera Medium
Wilt Fusarium oxysporum [.sp. ciceris Low
Collar rot Sclerotium rolfsii Low
Lathyrus Thrips Thrips tabaci High
Sunflower Cut worm Spodoptera litura Low
Stem/Collar rot Muacrophomina phaseolina Medium
Okra Shoot and fruit borer | Earias spp High
Whitefly Bemisia tabaci High
Jassids Amrasca devastans High
Yellow mosaic Bhendi yellow vein virus High
Leaf curl Okra leaf curl virus Moderate
Bitter gourd | Leaf crinkle Begomoviris High
Red pumpkin beetle Aulacophora foveicollis High
Fruit fly Dacus cucurbitae High
Sponge gourd | Leaf crinkle Begomovirus High
Brinjal Shoot & fruit borer Leucinodes orbonalis High
Tomato Fruit borer Helicoverpa armigera Low
Wilt Pseudomonas solanacearum Low
Leaf curl Begomovirus Low to
moderate
Blight disease Phytophthora infestans Moderate
Bottle gourd | Red pumpkin beetle Aulacophora foveicollis High
Fruit fly Dacus cucurbitae High
Mosaic Cucumber mosaic virus Low
Papaya Ring spot virus Aphid (Vector) Medium

Cucurbit leaf miner

]

Papaya mealybug Papaya ringspot virus Rice earhead bug
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Rice sheath rot

Chickpea collar rot

Mung bean powdery mildew

Status of biotic stress in animal and fish and fisheries science at Chhattisgarh

Animal Causal organism Name of disease Intensity
Cattle and | Bacterial diseases Hemorrhagic, Septicaemia, | High
Buffaloes Anthrax,  Brucellosis, Black
Quarter, Mastitis, Enterotoxemia,
Foot Rot
Viral diseases Peste Des Petits Ruminants, Blue | High
Tongue, Orf, IBR
Parasitic diseases Cerebrospinal nematodiasis, Liver | Medium to Low
fluke, Strongyle, Hemonchus,
Ascarids, Taenia and Mange
Protozoan discases Anaplamosis, Babesiosis, | Medium
Theileriosis, Trypanosomosis,
Coccidiosis, Amocbiasis,
Giardiasis, Balantidium infections
Fish Bacterial diseases Hemorrhagic septicemia High
Infectious abdominal | Dropsy condition High
dropsy
Fungal  and  bacterial | EUS (Epizootic ulcerative | High
diseases syndrome)
Parasitic discases Ecto parasites like Arguius & | High
Lernaea
Helminthes Dactylogyrosis and | High
Gyrodactylosis important

monogenetic  species belong to
gyrodactylus (Skin fluke) and
dactylogyrus (Gill fluke)
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New Reports of Biotic Stress

Root Knot nematode, Meloidogyne graminicola
Golden & Birchfield
(J. Mallikarjuna)
Yellowish seedlings with heavily galled roots and
swollen and hooked root tips were noticed in early stages
of aerobic and anaerobic paddy crop in Raipur, Bilaspur
and Durg districts of Chhattisgarh which ensured the
prevalence of root-knot nematode. Careful examination
of the soil and root samples collected from rice fields
confirmed the presence of juveniles of root knot
nematode and its population was 1500 numbers per 250
g of soil. No egg mass was traced on galled roots while 12
to 15 females were noticed per gall on dissection. The
species was identified as Meloidogyne graminicola,
(Tylenchida:Meloidogynidae), first of its kind in
Chhattisgarh.

Heavily galled rice roots

Peayellow mosaicdisease (PYMD)
(P. N. Sivalingam)
Yellow mosaic disease (YMD) was recorded in a
pigeonpea cultivar (AL 15) at Baronda Farm with the
intensity of 8 to 10% and its symptom is characterised by
bright yellow mosaic on infected leaves. The PCR analysis
using begomovirus specific primers for coat protein
region of DNA A (FP-ACATAATTATTAACCCTAACAA and
RP- AAGATATGGATGGATGAGAAC) at Plant Virology Unit,
Division of Mycology & Plant Pathology, ICAR-IARI, New
Delhi suggests thatitis caused by the genus Begomovirus
under the family Geminiviridae.

AH1 AH2

PCR amplification using begomovirus primers in
PYMD infected leaf sample (lane D) and
apparently healthy leaf samples of pigeonpea
(lane AH1 &AH?2). Lane M: 1Kb DNA ladder.
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Newvirus-like diseases
(P. N. Sivalingam, Vinay Kumar, K. C. Sharma)
Virus-like diseases including pigeon pea little
leaf, sesame little leaf, witches broom in Ziziphus
rotundifolia and Karonda were recorded in Raipur
region.

New sucking pestsinrice

(K.C. Sharma, ]. Mallikarjuna)

The mealy bug and aphids were recorded in rice

(Cv. Mahamaya) during kharif 2016 at ICAR-NIBSM,
Baronda farm.

First isolation of Leclercia adecarboxylata from
Animal clinical case

(M. Choudhary, S. B. Barbuddhe, B. K. Choudhary)

The nasal swab collected from deep nasal cavity
of three-year-old bullock, showing excessive nasal
secretion, pulmonary congestions, laboured breathing
and partial anorexia was noticed the presence of
infection by Leclercia decarboxylata while subjecting it to
Matrix Assisted Laser Desorption/lonization Time of
Flight Mass Spectrometry (MALDI TOF-MS).
L. decarboxylata shares characteristics of

Enterobacteriaceae; the organism is gram-negative
bacilli, oxidase-negative, mesophilic facultative
anaerobes.

L N ' IO
Collection of sample from nasal cavity of infected animal
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Blue tongue disease in Sheep and Goat at
Chhattisgarh
(M. Choudhary, Lata Jain, S. B. Barbuddhe, B. K. Choudhary)
Blue Tongue was reported for the first time in
Chhattisgarh from village Hathod during the month of
July and village Bharritola and Kusumkasa of Balod
district during the month of August 2016 with the
prevalence rate of 66 and 80%, respectively.

Cyanosis of tongue in goat

Ulcerative stomatitis in blue tongue infected goat

Contagious Ecthyma in sheep and goats at Balod
(M. Choudhary;, S. B. Barbuddhe, B. K. Choudhary, Lata Jain)
Contagious Ecthyma in sheep and goats was

reported during July-August, 2016 at Balod district.

Contagious Ecthyma in goat
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Raoultella ornithinolytica from fishes of
Chhattisgarh

(B. K. Choudhary, M. Choudhary, S. B. Barbuddhe)

Raoultella ornithinolytica is a gram negative, non-
motile, encapsulated, aerobic bacillus formerly named
Klebsiella ornithinolytica which was isolated from fish
samples of Jagdalpur district (Latitude: 19.083546 N &
Longitude: 82.027617 E) of Bastar Plateau Region of
Chhattisgarh. This isolate identification was confirmed
using biochemically and MALDI-TOF MS ("Matrix
Assisted Laser Desorption/lonization - Time of Flight
Mass Spectrometry) analysis done at Nagpur Veterinary
College, Nagpur. It belongs to the family
Enterobacteriaceae. This bacterium has been shown to
be the causative agent of histamine toxicity from fish

(also known as scombroid syndrome), but is frequently
misidentified as Klebsiella pneumoniae. Histamine
toxicity results from the expression of histidine
decarboxylase, which enables the bacterium to convert
histidine, and produces symptoms that include flushing,
pruritus, headache, and abdominal cramping. Over the
past decade, R ornithinolytica has emerged as an
infrequent, but important causal agent of human
infections. To our knowledge, ten cases of
R. ornithinolytica infection have been reported, linking
this pathogen to bacteremia and sepsis, and soft tissue
and other infections. R. ornithinolytica expresses
B-lactamase, which provides resistance to commonly
used antibiotics.
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Institute Activities

Mid-term Institute Research Committee (IRC) follow-
up Meeting

Two Mid-term IRC follow-up meetings were
convened on May 27, 2016 and September 20, 2016
under the Chairmanship of Dr. Jagdish Kumar, Director
(Acting) to review the action taken by the scientists to the
light of recommendations in previous mid-term IRC.
During these meetings, Director (Acting) narrated on the
genesis and synthesis of the ICAR-NIBSM on the basis of
policy on inclusion, expansion and excellence. Also he
explained about the concept of four schools and their
mandate and activities. Dr. Pankaj Kaushal, Joint Director
(Research), in his introductory remarks, emphasised the
dire need in functioning of various disciplines as team in
network mode within the given mandate of the institute
and opined to enhance the visibility of NIBSM at National
and International level through working on novel and
quick translational research. Approach of research
projects in programme mode was also highlighted.
Suitable suggestions were offered on project wise
progress presentation made by the individual scientist
for further improvement. Three new projects were
presented and gotapproved.

2" IRC Meeting (December 01-03,2016)

The 2nd IRC meeting was conducted during
December 01-03, 2016. During the meeting scientists of the
institute presented the progress made on nine institute and
three externally funded research projects during the period

i %
2" IRC Me

eting

of 2015-16. Seven new concept notes and activity of
integrated farming system approach were also presented
forsuggestions.

2" Research Advisory Committee (RAC) Meeting
(July 11-12,2016)

The 2™ RAC meeting was held during July 11-12,
2016 under the Chairmanship of Prof. Anupam Varma,
former National Professor, ICAR-IARI, New Delhi in the
presence of RAC members, Dr. J. S. Sandhu, Deputy
Director General (Crop Science), ICAR, New Delhi, Dr. R.].
Rabindra, former Director, ICAR-NBAII, Bengaluru, Dr. C.
A. Viraktamath, former Professor of Entomology, UAS,
Bengaluru, Dr. P. K. Chakraborty, Assistant Director
General (PP&B), ICAR, New Delhi, Dr. Jagdish Kumar,
Director (Acting), ICAR-NIBSM, Raipur, Dr. Rane, Director
(Acting), ICAR-NIASM, Baramati (special invitee), Dr.
Pankaj Kaushal, Joint Director (Research), ICAR-NIBSM,
Raipur and Dr. Anil Dixit, Principal Scientist, I/c PME &
Member Secretary (RAC), ICAR-NIBSM, Raipur. The
committee visited experimental farm, infrastructure and
laboratories and suggested recommendations in line
with the mandate of the institute and cadre strength
required to the mandate of NIBSM.

l W =

2" RAC Meeting (July 11-12, 2016)
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4" Institute Management Committee Meeting (March
15,2017)

The 4" meeting of the Institute Management
Committee was held on March 15, 2017 at ICAR-NIBSM,
Raipur. The meeting was attended by Dr. Jagdish Kumar,
Director (Acting) as Chairman, Dr. Pankaj Kaushal, Joint
Director (Research) as special invitee, Dr. Jagdish Rane,
Head, ICAR-National Institute of Abiotic Stress
Management, Baramati, Dr. A. K. Sarawgi, Head, Dept. of
Genetics & Plant Breeding, IGKV, Raipur, Dr. D. K. Ghosh,
Principal Scientist, Central Citrus Research Institute,
Nagpur, Dr. K. N. Mohanta, Principal Scientist, ICAR-
Central Institute of Fresh water Aquaculture,
Bhubaneshwar, Dr. A.K. Mukherjee, Senior Scientist,
ICAR- National Rice Research Institute, Cuttack and
Dr. S. R. Ratre, Director, Directorate of Agriculture, Govt.
of Chhattisgarh as Members, Shri A. A. Goswami,
Administrative Officer and Member Secretary, Dr. Anil
Dixit, Principal Scientist, Dr. S. B. Barbuddhe, Principal
Scientist (VPH), Dr. S. K. Jain, Principal Scientist, Dr. K. C.
Sharma, Senior Scientist, Dr. P. N. Sivalingam, Senior
Scientist and Dr. Vinay Kumar, Scientist as special
invitees.

The Chairman briefed about the genesis,
mandate and objectives of the institute and emphasized
the need of advanced basic research and education in the
field of biotic stress management in Agriculture.
Dr. Kaushal presented the progress of on-going research
programmes of the Institute and development of
infrastructure and stressed the need for effective
networking with other institutes. Dr. Mukherjee
suggested use of advance tools such as RNAi, VIGS,
CRISPR/Cas9 for better biotic stress management.
Dr. Ghosh suggested all new infrastructure to be made
along with solar energy harvesting units, waste water
recycling units, high internet speed and community halls.
Dr. Rane expressed satisfaction with the progress of the
Institute and suggested to establish advance
instrumentation and other facilities which are unique in
the country for advanced studies at the country level.
Dr. Mohanta suggested to do research on biotic stress
emanating one health programme. The institute research
achievements and outreach programmes were
presented by Dr. Anil Dixit, Pr. Scientist. Dr. Jain
presented the works and maintenance carried out at the

institute and approval of Master plan of ICAR-NIBSM by
the Council. Dr. K.C. Sharma, I/c FAO presented the
financial matters of the institute.

4th IMC Meeting (March 15, 2017)

International Day of Yoga (June 21,2016)

ICAR-National Institute of Biotic Stress
Management, Baronda, Raipur (Chhattisgarh)
celebrated 'International Yoga Day' on June 21, 2016. On
the occasion Dr.]. Kumar, Director (Acting) and Dr. Pankaj
Kaushal, Joint Director (Research) addressed the staff
members briefing about importance of yoga and
celebrating International Yoga Day. This was followed by
witnessing the e-message of Hon'ble Prime Minister Shri
Narendra Modi Ji by all staff members. Mr. ]. L. Gahare,
Yoga expert from Pt. Ravi Shaker Shukla University,
Raipur was invited for delivering a lecture on yoga and
Hindu philosophy. He explained about the genesis of
yoga, importance and common rules to be followed while
performing yoga. It was also decided to prepare a CD of
yoga protocols for distribution to farmers in the villages
selected under MGMG programme. The practical
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sessions on yoga was organised for the NIBSM staff
members.

Parthenium awareness Week (August 16-22,2016)

Parthenium awareness week was celebrated
from August 16-22, 2016, wherein Dr. ]. Kumar, Director
(Acting) chaired the session, Dr. P. Kaushal, Joint Director
(Research) addressed the staff members about effects
and challenges to control Parthenium. He elaborated ill-
effect of it and also urged the staff of NIBSM to have
Parthenium free campus in next 2-3 years. The School
children, villagers, public representative etc., were
educated about its mode of entry to India, spread, crop
loss, health hazards, threat to biodiversity, and reduction
of milk production in cattle and buffalo. Biological
control of Parthenium was emphasized by using Cassia
sericea and Zygogramma bicolarata by Dr. Anil Dixit,
Principal Scientist of ICAR-NIBSM.
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Swachch Bharat Abhiyan

ICAR-NIBSM celebrated the Swachch Bharat
Abhiyan during the current year. ICAR-NIBSM
implemented two Swachchta Pakhwara during May 16-
31 and October 16-31, 2016. Swachchta pakhwara were
inaugurated by taking Swachchta pledge by all the staff.
During the pakhwara, institute cleanliness drives were
conducted around the NIBSM campus. Women cell of the
institute created awareness among self help groups of
selected villages about swachchta and encouraged them
to maintain cleanliness in their surroundings. All the
MGMG teams of the institute delivered guest lectures on
importance of Swachchta pakhwara in primary and
secondary schools of their respective villages and urged
the staff and students to maintain cleanliness in school
surroundings, toilets and play ground. They also urged
students to disseminate the importance of swachchta to
their family members and help in building up Clean India.
Dr. AK. Girolkar, Principal, Government D.B. Girls PG
(Autonomous) College, Chhattisgarh delivered Guest
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lecture on “Invasive alien species of Chhattisgarh and
Environment” on the occasion of swachchta pakhwara.
Swachchta Diwas was celebrated by conducting institute
cleanliness drive at NIBSM campus on the occasion of
Mahatma Gandhi Jayanti on 2™ October, 2016.

5" Institute Foundation Day (October 07,2016)

The 5" Foundation Day of the Institute was
celebrated on October 7, 2016. Dr. Jagdish Kumar,
Director (Acting) welcomed the Chief Guest, Dr. V.
Ravindra Babu Director, ICAR-IIRR, Hyderabad, Guest
of honour, Dr. D. B. Ahuja, Director, ICAR- NCIPM, New
Delhi, scientists, participants and farmers and
explained the approved master plan of NIBSM. The
dignitaries laid foundation stone of Integrated
Farming System Model and Dr. Binod, scientist
explained the future prospects of this model. Dr.
Ravindra Babu in his key note address emphasized the
farmers to undertake the chemical pesticide
application in the management of biotic stresses in
crops based on ETL which reduces the residues in the
various parts of the crops and to safeguard the

iR

environment and natural resources. Dr. Ahuja
advocated the farmers to follow the eco-friendly
technologies like using botanicals, bio-pesticides,
light trap, sex pheromone trap etc. in biotic stresses
management in Agriculture. Dr. Pankaj Kaushal, Joint
Director (Research), ICAR-NIBSM presented 'Year at a
Glance 2015-16" and briefed various activities and
achievements towards the development path of the
institute. During the occasion, chief guest and
dignitaries released NIBSM Newsletter (January-June
2016) and six extension folders. Dr. V. K. Choudhary,
scientist proposed vote of thanks. The meeting was
concluded with farmers-scientists interaction on the
management of biotic stress in Agriculture, during
which Dr. S. K. Jain, Dr. K. C. Sharma and Dr. Choudhary
answered the queries for the benefit of more than 350
farmers from different villages of Chhattisgarh.

ITSTHTHT

fore auf @ avE 59 9y 1 | H faA® 14—28
TR, 2016 & IR 2] RIQATST AT AT | UGATST BT
[IRY 14 AR 2016 BT FRATT MG S, ST HAR
@ Sregerd | SAIfoTd fbar | faere Wl srferepriRal ue
FHHAIRAT BT B & YANT DI 9gMAT <71 Td ARIDIT B
o=l # B WR GIR fear| S udbsl Plere], wgad Fawd
(ergem™) 7 it =Tl @ S qeal 3R T T
YAl B 319 ST/ el ad o=l § ugart &
SR BT | 3 uwareT & SRM S 91 TA.gd gRT
ARAT f&ar TAT| §9 Ta¥R W Sl dLUAgd T ST
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e, Hyad e (RIg|e) gRT Uferaifirdmall # fasrar
HHATRAT DI The JREBR G YIRT U5 TR GRqd bt
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foq oM 9 & W el B WR1ET dRd g9 ICARSports Meet2016
RIS & iR 318 TANT & oy |aq 9amd W 9 o &l

DHET | 31 < As1 7 BRiGH H AT Blax il Ude dxd The ICAR-NIBSM participated in Inter
g‘é{ 1 SifTRAT v HHaRal § f2=T # a1y wrj  institutional ICAR Sports meet-2016 for Central Zone.

PR TR R 7| 3T & g=aTe U & 97 dieq  Lhe sports meet was conducted during 8-11 November
R g | at IARI, New Delhi. The team was led by Dr Anil Dixit as

Chief-de-Mission.
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ICAR-NIBSM celebrated Independence Day and
Republic Day on August 15, 2016 and January 26, 2017,
respectively.

Institute Monthly Seminars

Seminars on recent research topics covering the
mandate of NIBSM have been delivered by the scientists

to exchange and update their knowledge on biotic stress ‘ ' , S
Independence Day 2016 Republic Day 2017

managementscience.
S. Name of the scientist Seminar title Date
No.

1l | Dr. Jagdish Kumar Pest Risk Analysis in wheat diseases | October 28, 2016
with special emphasis on Karnal bunt

2 | Dr. S. B. Barbuddhe Biotic stress and one health November 26, 2016

3 | Dr. R, K. Murali Baskaran | Anti-herbivour activity of silica in | December 31, 2016
Agriculture

4 | Dr. P. N. Sivalingam Mechanism of Interaction of Biotic and | February 25, 2017
Abiotic stresses in Plants and cross
tolerance
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New Initiatives of NIBSM to develop a data base on National Level Status of
biotic stresses and emerging threats.
1. Discussions on the development of fully resistant 3. Bio-diversity of arthropod fauna (approx. 100

pigeonpea cultivar to pod borer complex was numbers) collected from NIBSM have been

initiated in collaboration with TNAU, Coimbatore identified, labelled and preserved.

and [ARI, New Delhi to formulate a project in multi- 4. Standard Material Transfer Agreement (SMTA)

institutional mode. between ICAR-NIBSM and International Rice
2. Information obtained from 38 ICAR institutes and Research Institute (IRRI), Philippines in sharing of

one State Department of Agriculture were compiled rice germplasm.

Collaborations in progress

S. No. Participating Institutes Purpose
1. AICRP networks Nematodes, other crops
2, NRRI, Cuttack Rice pest repository and characterization,
pyramiding and stacking of genes in rice
o ITVR, Varanasi Germplasm screening for biotic stress
tolerance

Interspecific hybridization

Developing differentials sets

4. NIASM, Baramati Stress  tolerance/Stress  tolerance/(core)
germplasm collections

Interspecific hybridization

Nano-biosensors  for  stress  induced

molecules

i NBPGR, New Delhi Screening for biotic tolerance in core
collections

6. IARI, Punec Collection of virus and vectors, alternative
hosts, molecular virology

7. MANAGE, Hyderabad mExtension for technology transfer

8. IARI, New Delhi Introgression of alien genes for enhanced

Nausari Agricultural University, Rajasthan | pigeonpea resistance/tolerance to pod borers
TNAU, Coimbatore
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Extension and Outreach Activities

Mera Gaon Mera Gaurav Programme

Fifteen villages selected under MGMG
programme were visited for 31 times by the scientists of
various disciplines of NIBSM and provided information
to the farmers of selected villages on technical and other
related aspects in a time frame through personal visits or
on mobile advisory and literature support in which 889
farmers were benefitted. Fifteen farmers meeting have
been organized in which 592 beneficiaries participated
and benefitted. Three demonstrations were organized in
which 18 farmers participated. Thirty two mobile
advisory sent to 85 farmers on viral disease, weed,
diseases, insect pests and fish management aspects. The
literature support (9 activities) on management of
rodents, weeds, animal health, blast disease, insect pests
and herbicide application technology were also provided
to 2261 farmers. New chick pea (10 ha) and wheat
(10 ha) cultivars were introduced in few selected
villages. General awareness about Parthenium
eradication, cleanliness, vaccination in animals, open
defecation and burning of agro waste. The Swachhata
pakhwara was celebrated with school children and
farmers of selected villages. Linkages were created with
KVK, Durg, State Department of Agriculture and
department of Rural Development and benefitted 172
farmers.

Two-days hands-on-training on insect sex

pheromone trap

ICAR- NIBSM and KVK, Kanker jointly organized
two days (October 19-20, 2016) hands-on-training
programme on “Pheromones in Insect Pest
Management” during October 19-20, 2016 at KVK,
Kanker. About forty (40) farmers belonging to the Rani
Dongari, Dhaneli Kanhar, Babu Dabena and Arod villages
of Kanker and Charama block actively participated in the
training. The relevantreading materials were distributed
to the farmers at the time of registration. Dr. P. Kaushal,
Joint Director (Research), NIBSM highlighted issues to
make the agriculture a profitable business using minimal
agrochemicals in the agriculture to manage the insect
pest menace. Dr. Birbal Sahu, Programme Coordinator,
KVK, Kanker addressed farmers on various problems of
farming and components of integrated farming system.
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Dr. R. K. Murali Baskaran, Principal Scientist and Dr. K. C.
Sharma, Senior Scientist demonstrated the installation
and usefulness of sex pheromone trap in management f
rice yellow stem-borer. Dr. PN. Sivalingam, Senior
Scientist discussed various insect borne/ transmitted
viral diseases of the crops and vegetables and their
management. On 20" October, 2016 Dr. V. K. Choudhary,
Scientist delivered lecture on weed management in
various crops and vegetables through traditional and
scientific methods. Dr. Mallikarjuna gave live
demonstration of pheromone technology against chick
pea pod borer. The training was concluded by
distributing traps and lures to the farmers.

Hands-on-training on insect sex pheromone trap

Training to Diploma course for Agricultural
Extension Services (DAESI)

Pesticide dealers of Raipur were explained about
biotic stress management in rice and pulses eco-system
by Dr. K. C. Sharma, Dr. P. N. Sivalingam and Dr. V. K.
Choudhary on July 03, 2016 under SAMETI programme.
A total 40 input dealers were trained under Diploma

course for Agricultural Extension Services on insect
pests, weed and rodent management in crops by Dr. R. K.
Murali Baskaran and Dr. V. K. Choudhary and Zoonoses by
Dr.LataJainonJanuary 12,2017 at NIBSM.

Training to DAESI

ICAR-NIBSM organised two-day workshop under
Farmer FIRST Programme (FFP) as a part of tribal
farmer's development

Two days workshop on Farmer FIRST
Programme was held on January 18-19, 2017 at National
Institute of Biotic Stress Management, Raipur,
Chhattisgarh under the Chairmanship of Dr. S. Prabhu
Kumar, Former Director of ATARI, Zone I &VIII. The
Chairman of the workshop has explained the genesis,
concept, objectives and expected outcome of the Farmers
First Programme in his deliberation of the workshop.
The word 'FIRST' was spelled as 'Farm Innovation
Resource Science Technology' with an ultimate aim to
bring income to rural families. The Concept of the FFP
was denoted as 'Development of Research agenda by
envisaging technology assemblage, partnership
development and content mobilization through
periodical interface between scientists and farming
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communities coupled with integration of 'Indigenous
Technical Knowhow' (ITK). He remarked that farmers
should be 'unwritten PI', 'Partner' and 'co-scientist' for
the success of FFP. In his key note address emphasised
that the Farmer FIRST Programme is an opportunity for
NIBSM to provide platform for kick-starting extension
programmes and upliftment of tribal farmers of
Chhattisgarh and will pave way for tangible visibility of
the institute across the country through application of
technologies in the habitat of the farmers rather
dissemination. Also, he opined that NIBSM has got
opportunity to attract village youths to Agriculture via
Farmer FIRST Programme.

In the afternoon session, tribal village sarpanchs
from cluster of five villages participated in the workshop.
Dr. S. Prabhu Kumar emphasized that FFP will enrich
farmer scientist interface by generating data, collecting
information and generating knowledge. The workflow
and activities to be undertaken in villages under FFP
were discussed in detail by the team of FFP. All the
sarpanchs and village representative discussed their
village problems at length and urged the scientists for
overall development of the area through FFP.

Two days workshop on FFP implementation

Farmers-Scientists Interface organised in the remote
tribal village of Baloda bazar district Chhattisgarh
under Farmer FIRST Programme

As a part of two days workshop, a Farmers-
Scientists Interface Meeting was organised in the remote
tribal village (Kharaha) of Kasdol tehsil, Baloda bazar
district on January 19, 2017 under Farmer First
Programme. More than 120 tribal farmers participated
and interacted with scientists. Interestingly, the woman
tribal farmers expressed their willingness to adopt the
recommended intervention under rice fallow pulse
cropping system. Further, the tribal woman folk
expressed to take up enterprise based intervention such
as goatery, backyard poultry, mushroom production and
bee keeping.

rl,

Farmers-Scientist interface at FFP site
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Rashtriya Krishi Mela, Chhattisgarh (January 27-31,
2017)

ICAR - NIBSM participated and erected a stall at
“KRISHI SIMRIDDHI” Rashtriya Krishi Mela during
January 27-31, 2017 at Raipur, Chhattisgarh. NIBSM
displayed various eco-friendly technologies and self
explaining posters to mitigate biotic stresses such as sex
pheromone and light traps, mass culturing techniques of
Trichogramma spp. and Trichoderma viridi along with
the presentation of arthropod biodiversity in this region
including beneficial insects, predators, parasitoids, pest
of rice and pulses. All the displayed technologies were
explained to the dignitaries, farmers, women self help
group members, rural youths, school and college
students. Extension folders consisting of weed
management, rodent management, integrated fish
farming, cattle disease management and pheromone
trap were also distributed to the farmers. More than
6000 visitors benefitted from NIBSM's stall and 891
visitors registered their name and mobile number for
future contact over Framer's SMS portal. During the
event, scientists of NIBSM created the awareness about
community rodent management, zoonoses, integrated
weed and pest management.

€] Annual Report 2016-17
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21-31 3t 2017
Krishi Samriddhi, Rashtriya Krishi Mela (Chhattisgarh)

27°-31" January 2017

s

Activities during Rashtriya Krishi Mela 2017
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Infrastructure Development

Approval of the Master Plant for ICAR-NIBSM with
deemed-to-be-University status

The Master Plan of ICAR-NIBSM, Baronda, Raipur
(Chhattisgarh) developed by CPWD was approved by the
Competent Authority of ICAR in July, 2016. In the
approved master plan, 70% of the total area is kept for
research farm and the remaining 30% area will cater the
need of different infrastructures. Various components
finalized in the master plan are Administration buildings
including four schools, different laboratories, library,
auditorium, conference room, Computer facilities,
Directors office, Registrar Office, comptroller office,
canteen, girls, boys and foreign students' hostels and
married scholars accommodation, farmers centre,
shopping complex, residences, sports complex and other
developmental works.

After approval of the Master Plan, administrative
approval and expenditure sanction of Rs. 52.87 crores by
the Competent Authority of ICAR for the construction of
new works approved under XII plan EFC was granted in
March 2017. With this permission, the following works
will be taken by CPWD very soon.

1. Administrative building and two school
buildings

2. Girls & Boys Hostel

3. Developmentofsite for ICAR-NIBSM

Infrastructure development during 2016-17

1. During 2016-17, the existing buildings are being
renovated to cater the need of laboratory expansion
and sitting of scientists including Seed store
building, Cattle shed building, Type II (4 nos.) and
Type I (2 nos.) quarters. In addition, a new toilet for
ladies & gents is also being constructed. The cost for
these worksis approximately Rs. 25 lakh.

2. Developed 6 pieces of cement cisterns facility for
conducting various research activities on fishes

3. Procured 120 KVA DG set and installed for
uninterrupted power supply assured in the Baronda
campus.

4. More than 800 tree saplings and ornamental plants

to the worth of Rs. 2, 62,000 including Ashok tree,
Bouganvellia, Eucalyptus, Dalbergia sissoo,
Dalbergia latifolia, neem, Delonix regia, Hibiscus,
almond and Nerium oleander were planted to green
NIBSM.

Greening of NIBSM premises

ICAR - National Institute of Biotic Stress Management
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Workshops/Symposia/Seminars/Trainings

Workshops/Symposia/Seminars/Trainings
organized

1.

National Workshop on ISO Methods for detection of
Listeria monocytogenes and introduction to PFGE
during March 16-18, 2017 conducted at Nagpur
Veterinary College, MAFSU, Nagpur.

Two-day workshop on Farmers-Scientist interface
under Farmer FIRST Project during January 18-19,
2017 conducted at ICAR-NIBSM.

Workshops/Symposium/Seminar/Conference/
other foraattended

Barbuddhe, S. B. 2016. Attended 24" meeting of
ICAR Regional Committee No. VIl during September
08-09,2016 held atthe International Centre, Goa.
Barbuddhe, S. B. 2016. Attended National workshop
to formulate National Action Plan on Antimicrobial
Resistance during December 05,2016, organized by
Food and Agricultural Organization, New Delhi.
Choudhary, B. K. 2017. Attended a National
workshop on “ISO Methods for detection of Listeria
monocytogenes and introduction to PFGE analysis”
held at Nagpur Veterinary College organised under
the ageis of Translation Centre for Molecular
Epidemiology of Listeria monocytogens, during
March 16-18, 2017, sponsored by DBT organised by
ICAR-NIBSM, Raipur and Nagpur Veterinary
College, Nagpur.

Choudhary, M., S. B. Barbuddhe, B. K. Choudhary and
J. Lata. 2016. The first report of concurrent
infections of Contagious Ecthyma and Blue Tongue
in Goats of Balod district in Chhattisgarh. In:
Veterinary Pathology Congress-2016 and National
Symposium on “Innovative approaches for
Diagnosis and Control of Emerging and Re-
emerging Diseases of Livestock, Poultry and Fishes”
during November 09-11, 2016, held at College of
Veterinary Science and A.H., Anjora, Durg.

Kumar, V. 2016. Attended Workshop for the Nodal
Officers of the Public Authority related to RTI
Online Portal of DoP&T, RTI Request/Application

10

11

12

13

& Appeal Management System (RTI-MIS) at ICAR
Institutes on October 21, 2016 held at NASC
Complex, New Delhi.

Kumar, V. 2017. Attended National Conference on
Intervention of Climatic Change in Sustainable
Development of Agriculture, Food and Nutrition
Security and its Amelioration during March 24-25,
2017 held at Swami Vivekanand Subharti University,
Meerut.

Kumar, V. 2017. Attended The 2nd Workshop of
Nodal Officers of KRISHI-Knowledge Based
Resources Information Systems Hub for Innovations
in Agriculture (Management of ICAR Research Data
Repository for Knowledge Management initiative
during January 24-25, 2017 held at NASC Complex,
New Delhi.

Kumar, V., Y. M. Shukla, R. S. Fougat, L. Jain and
C.G.Joshi. 2017. Attended Differential expression of
defence and pathogenesis related genes in response
to downy mildew stress condition in Isabgol
(Plantago ovata Forsk), In: National Conference on
Intervention of Climatic Change in Sustainable
Development of Agriculture, Food and Nutrition
Security during March 24-25, 2017 held at Swami
Vivekananda Subharti University, Meerut.

Kumar. V. 2017. Attended National Conference on
Emerging Trends in Agricultural Sciences and its
Impact on Sustainable Livelihood on February 25-
26,2017 held at Shobhit University, Meerut.
Mallikarjuna, ]. 2017. Attended XIII Annual Group
meeting of AICRP Nematodes during February 24-
25,2017 held atIndian Statistical Institute, Kolkata.
Mooventhan, P. 2017. Attended XIII Agricultural
Science Congress 2017 during February 21-24,
2017 held at UAS, GKVK, Bengaluru.

Murali Baskaran, R. K. 2016. Attended ICAR-DRMR
23" Group Meeting on Rapeseed-Mustard Research
during August 5-7, 2016 held at Pandit Deen Dayal
Upadhaya Pashu Chikitsa Vigyan Vishwa Vidhyalaya
Evam Go Anusandhan Sansthan, Mathura.

Murali Baskaran, R. K. 2017. Attended Two-day
workshop on 'Farmer FIRST Programme' during
January 08-09, 2017 held at NIBSM, Raipur.
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Training attended
S. Training Programme Duration and Organizer Name of the Scientist
No.
1. | Refresher course on bio-agents July 18-29,2016 at TNAU, | Dr. Mallikarjuna, J.
Coimbatore
2. | Training course on Innovative July 25-27, 2016 organized | Dr. P. Mooventhan
Agricultural Extension Systems to by Asian Productivity
improve farm Productivity and Organization at Manila,
Income Philippines
3. | Refresher course on Advances in eco | 22-31 August, 2016 at Indian | Dr, K. C. Sharma
friendly pest management strategies | Institute of Millets Research,
in Millets Hyderabad
4. | Executive Development Programme | Aug. 27 to Sept. 1, 2016 at Dr. P. Kaushal
on Leadership Development ICAR-NAARM
5. | CAFT training programme on Sept. 7-27, 2016 at G.B. Pant | Dr. Vinay Kumar
Perspectives of plant-microbe University of Agriculture and
interactions in promoting plant health | Technology, Pantnagar
and disease management
6. | Training programme on mExtension: | Sept, 12-16 2016 organized | Dr. P. Mooventhan
all-in-one Mobile Phones for by Manage, Hyderabad in
Agricultural Extension” collaboration with TNAU,
Coimbatore, at Madurai
7. | Financial management in ICAR Nov. 15-19, 2016 at Dr. K. C. Sharma
ICAR-NAARM, Hyderabad
8. | Management Development Dec. 19-30, 2016 at Dr. S. K. Jain
Programme on Leadership ICAR-NAARM, Hyderabad
Development
9. | Two days e procurement training | Feb. 22- 23, 2017 at Dr. K. C. Sharma
TASRI, New Delh1
10. | Competency Enhancement Feb. 23-25, 2017 at Dr. S. B. Barbuddhe
Programme for Effective NAARM, Hyderabad
implementation of Training
Functions by HRD Nodal Officers of
ICAR
11. | Professional Attachment Training | Nov. 21, 2016 to Feb. 20, | Mr. Yogesh Yecle
on off-season population of 2017 at NCIPM,
whitefly and its related aspects in - | New Delhi.
selected locations
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Awards/Recognition/Membership in Professional Societies

Dr. S. B. Barbuddhe was one of the members of
scientific committee in XIX International Symposium on
Problems of Listeriosis (ISOPOL XIX), Paris, June 14-17,
2016 and member of Academic Council of Chhattisgarh
in Kamdhenu Vishwavidyalaya (CGKV), Durg. Also he
was a Fellow of Association of Public Health
Veterinarians in National Conference of APHV held at
Chhattisgarh Kamdhenu Vishwavidyalaya (CGKV), Durg
during December 02-03,2016.

Dr. Lata Jain, Scientist (Vet. Microbiology), ICAR-
NIBSM, Raipur has been conferred with Dr. D. R. Uppal
award for the academic year 2014-15 for the best thesis
entitled “Immune response and protective efficacy of
Brucella abortus phage lysate in mice and guinea pig
models” at 9" convocation of ICAR-Indian Veterinary
Research Institute, Izatnagar held on November 05,

5 Za, 2016
- L

Dr. Vinay Kumar, Scientist (Agric. Biotechno-
logy) received Young Scientist Award from Society for
World Environment, Food and Technology (SWEFT)
during October 17, 2016 and Young Biotechnologist
Award from Society for Scientific and Social
Development, Meerut, February during 25-26,2017.

Young Biotechnologist Award-2016 received by
Dr. Vinay Kumar, Scientist (Agricultural Biotechnology)

L

Young Scientist Award-2016 received by
Dr. Vinay Kumar, Scientist (Agricultural Biotechnology)

Deputation abroad

Dr. P. Mooventhan, Scientist (Vet. Extension),
ICAR-NIBSM, Raipur attended a training course on
“Innovative Agricultural Extension Systems to Improve
Farm Productivity and Income” from 25 - 29 July 2016 at
Manila, Philippines, sponsored by Asian Productivity
Organization (APO), Tokyo, Japan and implemented by
The Development Academy of the Philippines (DAP),
Pasig City, Philippines. Subsequently, he presented the

Country Paper (India) and ICAR (NARS) details at
Development Academy of the Philippines. There were 26
delegates invited from 14 countries representing
Cambodia, China ROC, Fiji, India, Indonesia, IR Iran,
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Malaysia, Mongolia, Nepal, Pakistan, Philippines, Sri
Lanka, Thailand and Vietnam. Dr. P. Mooventhan
represented the Indian Council of Agricultural Research,
Indiain the above said event.

Dr. P. Mooventhan, Scientist (Vet. Extension)
received the award of appreciation certificate from the
Development Academy of the Philippines (DAP), Pasig
City, Manila, Philippines for the highest score obtained in
the post training evaluation conducted by Asian
Productivity Organization (APO), Tokyo, Japan.

Dr. Mallikarjuna, ]., Scientist (Agric. Entomology)
received Best Poster Award from Nematological Society
of IndiaatICAR-CCARI Goa, January 13-16,2017

Appreciation certificate for the highest score obtained in
the post training evaluation from Development Academy
of the Philippines (DAP), Pasig City, Manila, Philippines
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Publications

Research Paper

1.

Kumar, J. 2016. A comparative prelude on wheat
rusts in India. Indian Phytopathology 69: 328-339
Murali Baskaran, R. K., K. C. Sharma and Jagdish
Kumar. 2017. Seasonal and relative abundance of
stem-borer and leaf-folder in wet land rice eco-
system. Journal of Entomology and Zoology Studies
5:879-884.

Abstracts

Barbuddhe, S. B. 2016. Biotic stress factors: impact
and mitigations in poultry health and welfare,
Abstract 123-125 pp. In: National Symposium on
poultry health and welfare: Riding the wave to the
future during October 20-21, 2016, held at ICAR-
CCARI, Old Goa.

Barbuddhe, S. B, A. D. Pathak, A. V. Raorane, L. Jain,
M. Choudhary, N. V. Kurkure and S. P. Chaudhari. 2016.
Human brucellosis in India: Systematised review and
Meta analysis. Abstract (0S2-1). In: Brucellosis 2016,
International Research Conference during November
17-19,2016 held at New Delhi.

Barbuddhe, S., S. V. S. Malik, D. Kalorey and
T. Chakraborty. 2016. Epidemiology of listeriosis in
Indian subcontinent, Abstract 51p. In: ISOPOL XIX
International Symposium on Problems of Listeriosis
duringJune 14-17,2016 held at Paris.

Choudhary, B. K., M. Choudhary and S. B. Barbuddhe.
2016. Fish diseases and its biotic stress
management, Abstract 175-181 pp. In: Veterinary
Pathology Congress-2016 and National Symposium
on “Innovative approaches for Diagnosis and
Control of Emerging and Re-emerging Diseases of
Livestock, Poultry and Fishes” during November 09-
11, 2016 held at College of Veterinary Science and
AH., Anjora, Durg.

Choudhary, B. K., M. Choudhary and S. B. Barbuddhe.
2017. Impact of climate change on fisheries
nurseries and hatchery of Chhattisgarh, Abstract
245 p. In: XIII Agricultural Science Congress-2017
during February 21-24, 2017 held at University of

10.

11.

Agricultural Sciences, Bengaluru.

Choudhary, V. K. 2016. Biotic Stresses in crops with
special reference to weed management, Extended
Summary 480-484 pp. In: Session of Abiotic and
biotic stress (weeds) management at 4th
International Agronomy Congress on “Agronomy for
Sustainable Management of Natural Resources,
Environment, Energy and Livelihood Security to
Achieve Zero Hunger Challenge” during November
22-26,2016 held at New Delhi.

Jain, L., V.Kumar, S. Chaturvedi, G. Roy, S. B. Barbuddhe
and M. Choudhary. 2016. Seroprevalence of
brucellosis in bovines of Chhattisgarh region,
Abstract 174 p. In: Brucellosis 2016, International
Conference November 17-19, 2016 held at NASC
complex, New Delhi, India.

Jain, L., V.Kumar, S. Chaturvedi, G. Roy, S. B. Barbuddhe
and M. Choudhary. 2017. Seroprevalence of
leptospirosis in bovines of Chhattisgarh region,
Abstract 184 p. In: National symposium on
“Challenges in animal health for higher productivity
and income to farmers” on February 10-12, 2017
held at Nagpur.

Kumar, V., L. Jainand S. Chaturvedi. 2017. Exploring
endophytic microbes in Rice (Oryza sativa L.) for
enhanced crop nutrition and biotic stress
management, Abstract 56 p. In: National Conference
on Emerging Trends in Agricultural Sciences and its
Impact on Sustainable Livelihood, during February
25-26,2017 held at Shobhit University, Meerut.
Mallikarjuna, J. 2017. A first report of rice root-knot
nematode, Meloidogyne graminicola in rice (Oryza
sativa L.) from Chhattisgarh, Abstract 73 p. In:
National symposium on Climate smart agriculture
for Nematode management during January 11-13,
2017, held at ICAR-Central Coastal Agricultural
Research Institute, GOA.

Sivalingam, P. N, K. C. Sharma, S. K. Jain and
V. K. Choudhary. 2016. Prevalence of begomoviral
diseasesin crop plants of Chhattisgarh state in India,
Abstract 96 p. In: Proceedings of 8" International
Geminivirus Symposium & 6th International
ssDNA Comparative Virology Workshop during

ICAR - National Institute of Biotic Stress Management
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November 7-10,2016 held at New Delhi.

Training Manuals

1.

Barbuddhe, S. B, N. V. Kurkure, V. Kumar; L. Jain, S. Kale,
S. Bhoyar, S. P. Chaudhari and D. B. Rawool. 2017. SO
methods for detection of Listeria monocytogenes and
introduction to PFGE analysis, 67p.

Barbuddhe, S. B., V. Kumar, L. Jain, D. B. Rawool,
N.B.Kurkure, S. Kale and L. R. Chatod. 2016. Training
Manual on “Methods for detection of food-borne
pathogens from food and clinical samples with
special reference to Listeria monocytogenes”, 61p.

Extension Folders

e diferd vd fasy {AR <N, 2016— Afesdl
WRYJIR Y&l |

& 1.2l U4 3R & el IPRA, 2016— BN U049 U
T SRR gRT €19 # dIal a9l B dic BT b4
TN UR Y& |

o HAR o, fasd §AR AR, ddel Pierd wd
ST FAR, 2016— BTG H €19 B BAA B T
R Ud 3T e |

dfer difera wd fawa AR AR, 2016— HIE B
Fafead for=or |

a1feret SMferd, fasr {AR AleR) U AfeetdrolT ., 2016—
&7 & AATeNDIC! Bl FH~ad Yae |

[T AR =Ter Ua 3ff+Tet <Iferd, 2016— €T Bl Hiel H
HHI BT WRUTAR Jaer |

HAAT AR, TA.ALRGS Td ofdT i, 2016— e T3l
S U HHMS I UG S (ARTIR |

fide FAR dER), 79T <N, TAdIaRgg vd Ao
FAR AER], 2016— FHIGT AT UIe= ¥ Fofordl &
T T, SHeT0T Ud Yaer |

Repository Deposition

1.

Barbuddhe, S. B. 2016. New species of Listeria,
Listeria goanensis has been registered at Microbial
Culture Collection (MCC), NCCS, Pune with
accession No. 3285 and at VTCC, Hisar with
accession No. VTCCBAA864 (32 accessions).

Kumar, V, L. Jain, S. Chaturvedi, S. K. Jain and
P. Kaushal. 2017. Isolation and characterization of
bacterial endophytes from Rice (Oryza sativa L.)

https://www.ncbinlm.nih.gov/Genbank/update.html
Kumar, V., L. Jain, S. Chaturvedi, S. K. Jain and
P. Kaushal. 2017. Bacillus stratosphericus strain
NIBSM_0sG4 16S ribosomal RNA gene, partial
sequence. Accession No: KY962816 available at:
https://submit.ncbi.nlm.nih.gov/subs/genbank/?
search=SUB2594421

Guest Lectures/Radio Talks

1.

Anit Dixit. 2016. A special lecture on Role of weed
management in quality seed production under PPV
& FRA to farmers on August 22, 2016, organized by
KVK, Rajnandgaon and College of Horticulture,
IGKV, Raipur

Choudhary, V. K. 2016. Radio talk on 'Dhaan phasal
me kharpatwar niyantran' on July 17,2016.

Kumar. V. 2017. Presented A special lecture on
“Introduction to molecular techniques for detection
of food-borne pathogens” in the workshop on “ISO
methods for detection of Listeria monocytogenes and
introduction to PFGE analysis” during March 16-18,
2017 held at Nagpur Veterinary College, Nagpur.
Mooventhan, P. 2016. Presented the country paper
(India) and ICAR (NARS) paper at “Innovative
Agricultural Extension Systems to Improve Farm
Productivity and Income” during 25-29 July 2016 at
Manila, Philippines, sponsored by Asian
Productivity Organization (APO), Tokyo, Japan and
implemented by DAP, Pasig City, Philippines.
Mooventhan, P. 2016. Delivered a lecture on
Interactive e-knowledge tools at mExtension: “all-
in-one" Mobile Phones for Agricultural Extension on
September 15, 2016 at Agricultural College and
Research Institute, Madurai, TNAU, Tamil Nadu.
Sharma, K. C. 2017. A special lecture on Major insect
pests of Chhattisgarh and their management to
Agricultural Input Dealers on January 04, 2017,
organized by State Agriculture Management and
Extension Training Institute (SAMETI), Raipur.
Sivalingam, P. N. 2017. A special lecture on Diseases
of important agricultural crops and their
management to Agricultural Input Dealers on
January 04, 2017, organized by State Agriculture
Management and Extension Training Institute
(SAMETI), Raipur.
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Dignitaries Visits

The Secretary (DARE) and Director General, ICAR,
New Delhivisited on April 03,2016

The Deputy Director General (Crop Science), ICAR,
New Delhion April 02,2016

The Assistant Director General (Seeds), ICAR, New
Delhivisited on April 05,2016

Dr. Jithendra Kumar, Director, ICAR-Directorate of
Medicinal and Aromatic Plants Research, Anand
visited on December 13,2016

Dr. Kuldeep Singh, Director, NBPGR, New Delhi
visited on March 01,2017

Dr. C. D. Mayee, former Chairman, ASRB, New Delhi
visited on December 27,2016

Dr. Prabhu Kumar, Former Director of ATARI,
Ludhiana, Punjab and Bengaluru, Karnataka visited
and chaired two-days workshop in Farmer First
Programme at NIBSM duringJanuary 18-19,2017

Visit of Dr. Kuldeep Singh to NIBSM

ICAR - National Institute of Biotic Stress Management
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New Staff/Promotion/Transfer/Joining/Additional Charges

Dr.R.K. Murali Baskaran joined as Principal Scientist
(Agricultural Entomology) on May 09,2016

Mr. Y. M. Yele joined as Scientist (Agricultural
Entomology) on October 15,2016

Mr. G. C. Prasad, Senior Finance and Account Officer,
ICAR-Central Institute for Cotton Research, Nagpur
was relieved from the additional charge of Finance
and Account Officer, ICAR-NIBSM, Raipur on
November 23,2016

Dr. K. C. Sharma, Senior Scientist (Agricultural
Entomology) has taken over charge of Finance and
Account Officer, ICAR, NIBSM, Raipur on November
23,2016

Dr. P. N. Sivalingam, Senior Scientist (Agri-cultural
Biotechnology) has taken over the charge of
Drawing and Disbursing Officer, ICAR-NIBSM,
RaipuronMarch 21,2017

Dr. V. K. Choudhary, Scientist (Agronomy) was
transferred to the Directorate of Weed Science
Research, Jabalpur and relieved on March 31,2017

Obituary

Dr. N. S. Ekka, Scientist (Geography) who had served
over 17 years in ICAR of which six months in ICAR-
NIBSM, passed away on June 24, 2016.

ICAR - National Institute of Biotic Stress Management
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Staff Strength of NIBSM, RAIPUR

S. Name of Designation Mobile E-mail IDs
No| Scientist/staff number
1. | Dr. Jagdish Kumar| Director (Acting) & | 9418629683 | director.nibsm.cg@gov.in
Joint Director
(CHBR)
2. | Dr. Pankaj Joint Director 9198890991 | jdrnibsm(@gmail.com
Kaushal (Research)
3. | Dr. Anil Dixit Principal Scientist | 9425213281 |anildixit99@gmail.com
(Agronomy)
4. | Dr. S. K. Jain Principal Scientist | 9456764764 |sanjay.jain(@icar.gov.in
(Plant Pathology)
5.| Dr. S.B. Principal Scientist | 7771067687 |sb.barbuddhe@icar.gov.in
Barbuddhe (Vet. Public Health)
6. | Dr. Murali Principal Scientist | 7470429970 | rerkm2013(@gmail.com
Baskaran (Agric.Entomology)
7. | Dr. K.C. Sharma | Senior Scientist 9460253807 | kcbhuvan2004(@gmail.com
(Agric. Entomology)
8. | Dr. P.N. Senior Scientist 9950459671 | pnsivalingam{@gmail.com
Sivalingam (Agril, Bio-
technology)
9. | Dr. Mamta Scientist 7389245959 | mamta.tc(@gov.in
Choudhary (Vet. Pathology)
10.| Dr. B. K. Scientist, 7389241717 | binod.kc@gov.in
Choudhary (Fish & Fisheries
science)
11.| Dr. Vinay Kumar | Scientist 9479038713 | vinay.nibsm.cg@gov.in
(Plant Bio-
technology)
12.| Dr. Lata Jain Scientist 9479038712 |lata.nibsm.cg@gov.in
(Vet. Microbiology)
13.| Dr. V. K. Scientist 9425244075 | vkenibsm.cg@nic.in
Choudhary (Agronomy)
14.| Dr. P. Mooventhan| Scientist 9729671614 | agriventhan(@yahoo.co.in
(Vet. Extension)
15.| Dr. Mallikarjuna J.| Scientist 8871787464 |mallihugar@gmail.com
(Agril. Entomology)
16.| Mr. Yogesh Yele | Scientist 9868071499 | yogeshyelel3@gmail.com
(Agril. Entomology)

@ ICAR - National Institute of Biotic Stress Management
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1.

Dr. K. C. Sharma

Finance and
Accounts Officer
(Additional
charge)
23.11.2016
onwards

8085633709

kebhuvan2004(@gmail.com

Dr. P. N.
Sivalingam

Drawing and
disbursing Officer
(Additional
charge)

9950459671

pnsivalingam{@gmail.com

Mr. AA. Goswami

Administrative
Officer
(Additional
charge)
21.3.2017
onwards

9923978646

ao.nibsm.cg@nic.in

Mr. Saguni Paswan

Assistant

9630608254

sagunipaswanckd(@gmail.com

ICAR - National Institute of Biotic Stress Management
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Budget Allotment and Expenditure

Table: 1. Plan Budget (in Lakhs)

S. Head 2012-2013 2013-2014 2014-2015 2013-16 2016-17
No. Plan Plan Plan Plan Plan
Allocation | Expenditure | Allocation | Expenditure  Allocation | Expenditure | Allocation | Expenditure | Allocation | Expenditure
as on as on as on as on ason
31313 31.3.14 31.3.15 31.3.16 31.3.17
A | Grant-in-aid 0 0 0 0 0 0 6,00 311 65.70 63.80
salary
B | Grant-in-aid 36.00 27.86 114.00 114.00
General
1 |TA. - - 8.86 8.86 10.50 9.28 18.00 16.10 10.00 10.00
2 | Research 20 6.27 21.99 21.99 79.50 64.63 66.00 68.39 104.00 104.00
Contingencies
Total (A) 20 6.27 30.85 30.85 90.00 7391 120.00 114.31 179.70 177.80
C | Grant-in-aid Capital
1 | Works 80.00 80.00 58.78 5878 140.00 140.00 (.00 0.00 700 700
2 | Equipment - 2.79 2.79 94.00 21.60 133.86 132.80 30.00 21.29
3| Furniture - 327 327 10.00 208 15.00 13.32 7.35
4 | Others (F&F) - - 431 431 16.00 19.07 .14 1.18 - (.98
Total (B) 80.00 §0.00 69.15 9.15 260.00 182.73 150.00 14731 730 729.62
Grand Total 100.00 56.27 100.00 100.00 350.00 256.66 276.00 26472 509.70 907.42
(A+B)
Non-Plan Budget (in Lakhs)
A Grant-in-aid salary
1| Grant in Salaries/ 116 | 1135 37.36 37.36 120.00 102.21 150.00 | 161.08 280 275
Establishment Exp.
2 | Administrative Exp.- 0 0 10.00 10.00 42.84 42.84 15.00 0 1700 | 17.00
Works-office buildings
3 | Research and Operation | 0 0 0 0 10.00 4.84 10.00 4.56 10.00 10.00
Expenses
Grand Total L6 | LIS 47.36 4736 172.84 150.22 176.70 | 165.64 | 307.00 | 34715
Table 2. Revenue Generated (In Rs.)
S. Head 2013-14 2014-15 2015-16 2016-17
No.
1 Sale of farm produce 66,758 15,62,924 21,70,545 | 28,94,672
2 Sale of Tender 8,000 69,000 0 18,500
Total 74,758 16,31,924 21,70,545 | 29,13,172

ICAR - National Institute of Biotic Stress Management




Annual Report 2016-17

Institute Governing Committees

Research Advisory Committee

1. | Dr. Anupam Varma

Chairman, RAC-ICAR-NIBSM, Raipur

INSA-Adjunct Professor, IARI, New Delhi

2. | Dr. J. 8. Sandhu

Deputy Director General (Crop Science), ICAR, New Delhi
3. | Dr. R. J. Rabindra

Former Director, [CAR-NBAII, Bengaluru

4. | Dr. C. A. Viraktamath

Former Professor of Entomology, UAS, Bengaluru

5. | Dr. P. K. Chakraborty

Assistant Director General (PP&B), ICAR, New Delhi

6. | Dr. T. R. Sharma

Executive Director, National Agri-Food Biotechnology Institute, Mohali
7. | Dr. 5. M. 8. Tomar

Emirates Scientist & Ex Principal Scientist, ICAR-IARI, New Delhi
8. | Dr. Jagdish Kumar

Director (Acting), ICAR-NIBSM, Raipur

9. | Dr. Pankaj Kaushal

Joint Director (Research), ICAR-NIBSM, Raipur

10. | Dr. Anil Dixit, Principal Scientist,

I/c PME & Member Secretary RAC- [CAR-NIBSM, Raipur

Institute Management Committee

1. | Dr. Jagdish Kumar Chairman
Director (Acting), ICAR-NIBSM, Raipur

2. | Dr. Jagdish Rane Member
Head, ICAR-National Institute of Abiotic Stress Management,
Baramati

3. | Dr. A, K. Sarawgi Member
Head, Department of Genetics & Plant Breeding, IGKV, Raipur

4. | Dr. D, K, Ghosh, Member
Principal Scientist, ICAR-Central Citrus Research Institute, Nagpur,

5. | Dr. K. N. Mohanta Member
Principal Scientist, ICAR-Central Institute of Fresh water Aquaculture,
Bhubaneshwar

6. | Dr. A K. Mukherjee Member
Senior Scientist, [CAR- National Rice Research Institute, Cuttack

7. | Dr. S. R. Ratre Member
Additional Director, Directorate of Agriculture, Govt. of Chhattisgarh

8. | Dr. Pankaj Kaushal Special Invitee
Joint Director (Research), ICAR-NIBSM, Raipur

9. | Shri A. A. Goswami Member Secretary
Administrative Officer

ICAR - National Institute of Biotic Stress Management







ICAR-NIBSM ACTIVITIES
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RESEARCH ADVISORY COMMITTEE MEETING
(11 & 12 JULY, 2016)
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Krishi Samriddhi, Rashtriya Krshi Nela (Chhattisgarh)
21".31" January 2017
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9 71t 2017, TG

Farmers Exposure Visit cum Educational Tour
9" March 2017, Raipur
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