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YRAIEAN

RUIE a5 @& GRT, eI 7 4% W7 ¥ S=Iv1d9e SR YT
\YTT ST BT YT 99T ST IS Wil [ Beer
vaTeeT & 377 39T % VI SIRIET & 1T Sraeads & oY
SITRIAYY H STl 167 UGTT Hv+ UG Uefl PIY aaiibel
&1 S@raT &1 TS 15! BI THlG I&T 9 | TT Hgee BT
fawer & & \velrT @ SFC/EFC § Sr7erfard, §iarel erd Siiv
SUBNY B GIT FOICHT GraerT & arer faar
T & | 9RYS B I 9GIX Wb 7 W & JSih] Bl
@I TTfaE ST faw, QIS / Siiaed, sraga
faei, g gven, ey Siggerd @dl, d Sngie
SUBYI BT FYIFT BN oifdd ¥ ¥ SIGWENT Bl ISTaT
g7 @& oy gieaifed far 81 9ifdd o glavte & forv
Bgen & glavielt S STerr SR ot 9iasy & giovie Baer
& WU H SR SR |
YT, AT Gad DARE U9 HEIH<9IE, HINdT
SIFHETT YRS, SI. CI. HET9TH Pl . WYTIR,
TSPl I TSIHIl & 1077 BIAGrT & F1eT Jomfaed qa-1
& T & o1 BUF 52.87 BRIS YIIT BNA & [T
FeTd] T BNl & | I Tl [T YaT w4l Aaar
91T 9o @ ol & SV AT ref 9¥ ave i gt v e |
% gl dlc 3577, TIGURIT fasrT, Sagienfie),
¥ [3<T7 (@RYTaTy fasi), 7Y e, 707 AT ik

TN & [5G | HGAT 14 Jerel Pl gHAT Tl §

781 E1®IR® SRl & UNE BIRE SiIX TETATST 1357
gv SIleT GRS 4 WBerargder 9 BOIN Tl |
TV STeT U9 STIGH T N Sifdd ¥ & THIT Bl NIbT
ST HT |

7. Y& DI, WY 1397 (STTAETT) & T
79T H§ @Ryaar yeeT (DSR), T 6% gge, el I

Y8477 (PGPR T4 PGPF), A 11T, Tgor= kel &
P, gRadT & T4 HqPH IoHE, W IR
grEIex, YN SIS 1 Yeplad U9 YENEd G¥ Wiy w7 4
HEITT ¥ ST B ToT Y& 8 | §9P Tl BIHY Bee
PRIFH TG AT T T TRG BRIBA & W H [T
BTN IAHATER] FelT & deiifia] §I%T YU Sogabe
SJIY I8 & 1 AT IR B | Rl H Pl H Oifdd we
g e @ 13197 Teqgsl ¥ §IvarEl, UMIae SN sTgget!
T PIBI EF TB ST AT & HEIT H TR Py
SIVIENT JUGH & T&d PV # oifads a1q & YT & o1y
TG UG [dBT & [077 BF XTI Rl | T
T 152 & |

T4 STglE GRS, Septedl dwl, &
dsl, Q9 UG [&Q9 G &g W gHIgA & W eI
[T e @ 1070 AR Y 9T 1353 ST ¥ & | 7T it
el vd Qe & Wi GEnfire) fAwT & fory Heer
ABIRIT &Y &) I BV IETE |

ghaxT el Y faeafaenrery grvT G TF g
SHING BT GINTET3 3N ToImvfie solie & g &
SUYNT a1 57 78T & | | & g gREY @ dg—lel,
YT—S% Berl & Ui, & Sl STIeY oA T4 8
& 1o77 GAI<T 57978 Y&TT &1 7% & | [H1deT demfa gomaT
U9 ~IRIGIT GG & 1079 Y& ST T THIRT 1T
T & AT AT TGcd GYad eI (SFAET) GIRT
13537 57T YET & | F¥efTT & GIaitord Brd & @Y% 2017
# YRYY GUGT YT 5 17w T Bl PRI 6. 40 1T
P AT ITTES /|

02 ICAR - National Institute of Biotic Stress Management



Annual Report 2017-18 (L)

o
i

= AR

qf 201 7-18 & R 9.%.9.9.— 0L TH. & T
TR B TN PRIGE H QYT fear T ot dsd
G faeT QYT aRIIGTT & 37l refidic Uq NIToTid®
SITARTE WTET U ST YT H I, Sifdes Te ghafbar
@I STVIAE SHaldsiT § i, STgarere vq siriad e
#WWWWW WERE Tq sl I 7
grg RIS TUT & 18I facT Gifa giRgiorT 14
dsT! (GYTTarR 13577, Bic 1977, TIGYRIT fasir, oq
QIEfiet, U3 v A& 1377 i TEI] 12187) §1]T warerd

@ T d¥E e GRS | gT<T IR B T8

GNIRIT [P T &8 |
BaiNgTe & 24 foren ¥ e 7l gIRT TaRkd
ST 3 AN A RN BT GHAV TG JHET BT AW

GAT & |

gciviIg & 313 forell 4 FIqIgT g,
STCRGTIRINTT $iI¥ IBR &7 o7 SiifHd [Tyl qabiie
¥ G T & 170 771 T Al ¥ 211 8 o T TP
16 TR & | GTH W 20, 46 VG 61 TG HHI: AN,
TCIGTININT g 1BR & o717 GbIRTcH® URI T | el &
AR 37e77I19 Yap o 159 7  besp31 OfiF PCR §IRT §oeb Ve
gfic @I 7 | §¥en & 37T Staphylo-coccus, Esherichia
coli, Salmonella, Klebsiella, Entero-bacter g Bacillus ST
YT T I]I THAI & ST G T8 aTT DI TS |

VUSIpISCY §eH ilg Bl & Sl 9y Gre Pl 15T
fad! ¥TSC T T UG 9 Sl @ SI=Y VBT & /Y & ild
TR SR 19597 1A= iR 1377 ! go7fad &vas diel &

Gt 13597 7T | %7 &7 H ST qIINT §IRT G&Y 5IaT qIel
3N Gagl B gYIfaT a7 R—T 39 FIG gYiar T gt
gV St R wic 1977 (>9 0 %) T 7177 | 37 IR orrE!
& BTN GY @RI% 20 1 7 & QINTT §7F1 TRV 3N dl8H
&1 SURYLT 3N faavor & w7 & 177 JIIT fabar 37 |
GOl 7l T € 1% gVE (JTE & 28 137 7<) el
yget fhbeT §19I%) a9l TS 99 IS il  HYoll § UIg
TE, GRT H BIF 4 1T 18707 [a%q1g 7&l g 7 | SHICY UG
ford # gof a7 J1HRT (> RI9IE & 55 a7 91%) 9hE 55/
feeravg %y & YieTr Al s Ssq § Figet gv gril g
v G % 76l G TS |

SHNTIG & T4 AT PIY STerarg &7 Bl Tbipd
TBC GIeTT JUnel’ S ITST®] & TN, YHIOE
v roTfaes faervarsf & forv 201 7—1 8 & QIRTT wa&rT
SIIY THATBNYT B30T TIT | 56 0 T T, IR TI7,
T & G 250 TN UBIT 159 T o TH
ST [eTaIFeTlar T, STadICCTargiaeT, HIBIcIaNTd,
ISR, eargrsiaerT, Wivfawg, SiFeliadiT T
SiFdNTTsfaerT & i wWagT9iler grF T o TR
BISSIfGETT & 3I10qEH TT&T0T H ST+ 33 1 &Yl BN BT
yafefa S g T forad @9 Rew faver ggref @t
SuReIfcr @1 gfte &Y+ aret ast 9T SV 59 6 FIUl STHIX &
TRIfeTanIT 1 QYR @ itc 85 & il EIITeTT Scalfad
hly fi7 @) SURIfT &1 gftc Bear 8/

BavTe & Ay~ forer & gaftr v ¥af &
BARTYIE WCHAIT & BRE Tuic PM-PCR & #7eH &
GreENel HINIST & WY H UESAT T o7 I8 [y
AeB1eT TR & 15 9fa™T § SraNl § $9hT GHE BT BT

PIHBT H HETYUl YIAeBT (797 P 170 ST STl & | SIREY
(20) vq faaeT (14) & PoT 34 VUSIBIETH YeIP 13 T
U 16SrDNA & 7 Jiflep Ua 3719 137 197 Td NCBR
¥ AT (3WEV-MF445139-MF415140, MF445129-
MF445133, MF449416-MF449416, MF449407-
MF449412, MF407480, fIagi-MF445141-MF445144,
MF445134-MF445135, MF445136-MF445138,
MG722707, MG722791, MG722863-MG722864) 13

T

34 YIFH GGy VUSIBIECH H W dlT WHIad
(PSA) TR /& &/ faaer &1 Sfiary TUeImIeH &7 HeT
SIITeRT 3re rigioiae ID PRJNA 392219 & &ref
NCBI 7 Gofigr & /

17'?2@79277-7 TIARA xylanases SV 77@ xylanase
3VIETE IS | T JHICY Yyl &1 YgarT &NT &
ferv 12 WWWWW@?H B-xylanases 374!
& ST 1 1 71 Taxi STgH! BT GoTTIHD 199190 Sifor
WWW/%WW%?;%CAHwZ% & garT T
g%y 7 DNA 1723 RNA Qferfarr Tfafafer & fero Go e+
&7 G 1337 | T8 @ ST qTel FTH1 FHIEX 9197 g
Taxi &7 3V T U’U@7-4B-Xylanases &
I IR % 5T % AT 8T waba & |

g1ge7 1 IRR, f5eYIvT ¥ 17 IRBB @787 7 NRR],
%cd T1IRR 85VIETT & GI<T P TS g+l &l O B
T 5] (F8TIT, MTU1010 3V IR-64) & GreT 875
TINIR [a915ar3il @ PO Uq Fedidh 13 77 | F1qe7 &1
TSl H graRIEl ST & Sfoqd HIbY SENNT Bl & JIF
MTU1010 3i¥ URBB66 & &1 Hi7 §91F T v9 35 §ioT
qT%T 153 T |

ICAR - National Institute of Biotic Stress Management 03



@

e
ICAR

Bel § Wldd o TS & 177 gIey GiawiferT,
YN @ STgpel HY (BB Td HTE XIS e &
fere ST aRIET 8 1TY 20 1 7—1 8 @ IINTTNBPGR, ICRISAT,
[IMR, [IVR FNIRR ¥ 9% %W & 3% Bl H¥ & [0
T, g, STOIRT, Be, ISSINIC, SIEN, faae], a1 9 477 &
203 8 TG/l S/l BIR el 7 |

ATE UG $IVES Gol TR e H aof B T8 T 29
T 152 T P HIE T $IVES G & BT o G Ul
TS 1 1FIRa 7 7 Ve, fBIN sIRe 7 JUeS Y &g
&7 YPBIT 777 & G GIIT T  TIINE 3T 5 GECS,
GEC34, GEC76, GEC107, GEC122, GEC164, GEC166,
GEC345, GEC505, GEC506 T GEC507 7% &ve § %
STT & T&Tvll ¥ G UrfT TS | T WY W YRT €S SR
g9 g€ FHa~ 3V 15 Sl (GECHS5, GECH22,
GECH407, GECH486, GECH642, GECH643, GECH646,
GECH664, GECH667, GECH692, GECH708, GECH713,
GECH714, GECH721 g GECH722) Frgei! Fiaviell ar 7% |
BIdTCeT BT Al (94) 7 Uil &7 S197%T & Gha 1.3
3l GS256, GS260, GS419, GS432, GS498, GS512,
GS515, GS678, GS763, GS792, GS956 § GS1500 F #HeH
JIGRIfEIaTr <&@l 78 | BICT B H ¥l seTge Pl 9§ BH
YpIq bl BISHY SIHIRG! & o o |

G 201 7-18 HIqaer & 110 3 @7 H
oreg @ favg ©cHl @l 78 G4 1 3 g /ST Arged!
gfcrerel U 7 STeia g 7 28 T 4.3 ST B g
SIIE T 7T GIaRIE U T | G BRI & 20 T 40
SITATH YTl T ae & 1670 Sicfere U Arqedl giaiel
g ¥/ g7 @I 1CC708, 1CC1205, 1CC1923, 1CC3946,
1CC4495, 1CC7411, 1CC9402, 1CC9755, 1CC9942,
ICC10399, ICC11664, 1CC12928, 1CC12947, 1CC14595,
ICC14831, 1CC4973, 1CC12968, 1CC16915, ICC15567,
1CC8950,1CC15610 FICC15612 JUf ®U & Tg7Te7/3%aT
¥ YT U TS S 1 22 g el Bad b Ghd A
TETINT YR TS |

Rrerefl 47 vd SR Y7 g1 P B¥er H JBEr
YgarT Jier WHIRT Ofdd W @ UEAT &Y & o7y
YTaIR % JHeTT BT STFAIT STeIP & | fraret qiF &7 BF
BT H @Y% 20 1 7 @ GIRTT SUST H JHTT BT STFATT &
Wb e & fab fraell 4fF 77 @1 Beier § 97 Y@vsl 4
SIfeBTH ST (4.8 S/5,) T P T Ol @YYTTIY, ST
g plcl & qulaar g o |

BATTE & g TGP &3] 4 Jellsl] a1 B dofl &
SYYVETE /XS 20 1 7—1 8 H BediaiI@ 1o & 1afor=7 foredl &
5 ¥ 10 FI9rT GER a6l TR SF §aT8 19 TR g &
I TS T R W SIEd FagTeieT T T 1 E &
o7 y@vel 7 K60 + RiferarT @ 4 .2/efley il &1
fersepTa 15T 71T G YRgus] % Jeirsi) o B<b B YblT B

Annual Report 2017-18 e°9

I TR § SGUEIRT H W BH GBI (14 FIAer) Ff 127
e

yIsep1cil €17 B Ber H Yol T ©ad P TgRal I%
GreT GYETTT 391 WU & 9 =0T & 17 Jrerr e 5
glaaar gar @l & | T F frEel! iy g H 2017 &
GINTT UieTT G Bad @l IR T 119 3V 169 GF
fa=irT 7% W<IE & IIRTT & S B SURINT BT G
1397 | GroféieE Srdar SN HH Iuf & Grg—wrey TrgErT §
gl UIcil 1 Bqb & YU & 177 dgper T | iy Bic
1e1y BISIBIS T, %1, 7% 3N GIcHH S~ Y & / O

SYHI 1 GIYP @ TSI FeiId H STl @I dof
BT P [T gl Y & /

Yol &1 e Bl HIGT & ¥ IRIN BT R (1000
W) HREAE TAfE S @ et gaT fahar T
TSP [l 1 GRT SY I ¥ 12.34, 6.80 ¥
65.44T79 11.66 ¥ 87.84 FlI9Id HHI: SIUSYVAIGTH
B OISTF 3, 57 7 7 15 gRf TS | ST9fb SISHITTET
SAUNARHH G 10.94, 11.66%9 77.30915.02
W 95.6 6 GII9NT SUSYRAITY Bl XIGUT & HHIT: 32, 39
T 46 [a7 915 BIe 97 G0 v g 78

HeT 519 92 BINE ATISTeNT PooT & ATNBIC P
ggerT & gHTel 81 & | U SIUSYRAITH SISBIITAT UG T
THIRTHAD FaT AT ST v ggITI I
U9 % BRE & Gl 1 SAISTCNT ol & NP &
g # Bwel d GERT WY & YT &Y 81 NI &
NTT SYIeT BIH & 313  Fieils forl W & CIgdiere
VBT 53 TR (o776 UgaTT HHYT: SISHIITH SulfTHH
U9 SIRHNTT Bl & wY # 55/ viig, BFY,
HEIeT?] U4 ST @ SivIet U4 9] GIRRIGs! & 6 7 FaT
T TBIT 153 T 577 Sefierer GRTforaiTes &l goIs
BT B IBAT AR &

e ST T &7 GRYTAR Pl T G BT o
Y& & 1 e FIT 7T &7 & FINT 57T Q& g1 H WEID
giar &, A 9T T 17§ WHY VEd WNYTaR G T Tel
12537 73771 G 717 & ST H YR FRTge @@ TS 8 |

e ST T &7 Yeplgpd WRUTAR YT P d8d
FAI & BAIR BT ¥ ST IV B ATAT 37 BT 57 e
YiAeT 9Tl & 1 77 P1 S+ 7 BAR | AR B GY 15
GH. NG GY 34% GHT Ui & @RYAIR 40% ISt
Uil & @RYTAIR U9 24.9% HIe o7 & @RYTAIR & Gl H
BH G T |

TN §INT € <7 TR & 135 §iST g% 1 AT 60—
100 15.77,/8. Y&~ 9% @GNYTqR] P Geqr d Hre FH
qof bl 7T I 81 €7 B SYT H 3 2% Gheg T TS |

04 ICAR - National Institute of Biotic Stress Management
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e ST T 77 B BeT 3 @RYdark] &g AT
TeE 7 8% GRYTAIR [T FEAT & WIeT AT 37269 WP
17 U 15T (64%) T TP (58%) V8T T 3fer®
SUT (49.5 139, /&.) T Ties § T 55 /|

FYH WY BT AHII® Ta Se® T BeT quf
I @ 119 Vap AT HIETepI] STl [db19d &1 7T |
WIEThIY §IRT Bl YHrIT SYIFT Y%y d §YRR &
HEISTE gal Va9 %] gaisl @l gdr IRl TR
TbIb! SBIY WX Ve deblb] Sid¥ U §eHld Hdero

Annual Report 2017-18 (L)

Tawey
i

(g1 A7) @ ioT g7 g9 | grc feet o el
(10 9#,)# (3 S/ 99 ) 97T 2 & G 8 o
1000J2 | GaRYT 537 T | R & 40 137 §15 gl
grerr TSl B G Gof B TS TSl B BIeHY 30 TG |2
ATeTey g ger 12 T 3vsl B W7 Bt It @ TE |
g¥erTT 1352 79 Qe / 7 (PB1121) @ §7o7v7 (HHB67) &
IS 371€/% RF o BHET: 4.94 T 4.07, T B TS 3D
gIE &7 (Wg¥l ge), oreldenar argaard (3.23)
SFcTgen R TT VIfegT (3.1 7) V& | GeTT fd 71 gter

13531 77977 | % Ug T & [o77 I § $egd 9 I-CF9
WHITE THE AT FA T e deie qEa va
IV TITTATERT 3T T g d W | &% SHIGT BV
@& [o70 OIF =0T BN T BYIET dHldl IY $foeer
ST TR T |

@G¥IH 201 7 5 TSI @1 9IYE gorta &7
freor s & forr e 5 gNeT fahar T | GRS
THGIF  JHIS, gV 3RIeT YN HIaT

QIST, THICY G &7 & 3Icral HonlgsigT IRfAdien &
915 I T |

BT BYC BRIHT YR HIY SIFHET TRYT BT
SIGT U9 IUTGHAl & TR oTg DI P 1077 [HrT—
deneE gREEl v T¢ U & Y Tl SaERUT v
BRI 577 U¥ Y [ o Y81 & ofd e gae,
STeTaTg STgG eI Well, SIGT G T HUSIRYT, e

gr@ar f@qm TIIT Ugld, e UGl S | BT

RIS, FIRAIT PIY ST He, T3 lacet! & TaR
(HJ541), &7 (Wg¥T ge=1, PB1121), S¥ell &7, SToiRT
(HHB67), d77 (BR112), c#/EvY (Sel,120),

PBC BRIBH WX BT STTHET GRYT B T SaeRuT
UG QI & STTENR ¥ ST B 15w & 8T ST
g5 BYATE |

ICAR - National Institute of Biotic Stress Management 05
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QAR

1 241 GFede qIoT & FRTT 07 SFCEY, 2012 P AT
wide W W FIad gy HIY fAErT § gy @ 1dorT Iv
BTG, — T OfAE W YITT G, YT
(BTINTTIE) BT CITTT BT T & |

IO T, H 1Y o] BA: BRIe] ¥areey e
IV, BeeT ey il [qsi ST e, Bwel JlavleT
JITel! ST, 9 B¥IeT i WarIdT ST &1 817 |

WY @ 9T g @ AR o
faecIooIIeTe SiIY @YUaars fasir, PIc a5 SiIv GaPrT
fasTr, GraaR T fasirT Siv i Qienfiet 5 gict T & T WAt
I § I3 P 8, STFHNIAR YIRS & WY 79
AT a7 7 TG 1597 T & | T BT HTST
(ST1GT) TN BrRIBH & [4aRT BV 1337 77977 & T e &
11 GRJFIT [y vd 3 arEY) facT gifa gRaroTr
GET & 14 qSPB] (BT @S, TRYNT fAed, od
QEnfir®l, a0 faer, g9k § g fldear 1as) §RT
frgrfad @ STYET & 1a% 201 7—18 & QINTT S & .
3V 5} FTTT TT&H VT GRS BY TTIGRT BIHY WeelT 4 &
TBUT [T & | ¥l # U SIayIeiiie! gv <13 JIRTIIeT
T4 SYBRUI B TP I8 $HCTT BYD T18 75 & [oreaasT
SFETCT AT Aid, 91.95.879.4., ¢ aeet] §I%T 1537 1T
o7 Gfeg & GEIT P SV Y, JSTB] &
YgT &7 GorT SN R1e7T Gaen @ o1y grgg=ar u¥ aof |
B G VBT & 13197 201 7 H 7T 2020 T B 3qT &

1oT0 o7 TTIlad @ 6. 3 1.3.84 BRI & | forerd giaret
gd & ¥. 220.97 YIS Wied ol Yol ©. 226.17
BYIS BT GIaT &1 aa7 YT, FI9T G, SYBYU Tq
arE BT Y@RETG SN 3 IEGS Pl AT B [eTT .
86.89 PHYIS BT JIaelT Y& T & | v H 7T ¥8 vq
T T GRIISTIS & 177 4 FoIC BT JITETT & | W
& o7 201 7-2020 & [TV GIRY GYEUT U9 GRTIVBIRT
e a9 O% STTavl 19, 2018 @ SFC STgAlad &l T8
UG %. 5453 ¢l P1 Wil JGT7 B! TS |

¥ 2017-18 & SR Alger ARGl BT
FHIIITT 13537 77T |

HREY T Bl JoR] & A1 & GRTF FIXT 1A~
THITIY i1V & ¥ 99 Wied asd vd Asibdl & 11w
BTG, SaRE Wew, T, WGy g, Uil @l gl
G, a7ell T 9T 37fe e BrRIf & 170 %. 52.87
FNIS B BT YIIT B TG TGN 24, 2018 Bl
SUHEIe¥T®, BweT 1951 3IX §ITarl, 78 facet! §IRT Te7
Y8 FEfr &l B AR B TS 1Y 201 7—18 & @NTT
fafi=r BrIt/Tfafaferyt & forv . 23.55 By T fbd
T T B TS 201718 @ TN PIY ST BI
@1 @& AT H E. 23.1 8 TG PI ST 5T |

06 ICAR - National Institute of Biotic Stress Management
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FERHAR, AR

201 7-18 & QIRTT BRIGHH STATY 1771 STFHETT greifies GROIET ¥ ST g9 1d W gt vl raT

AT GVE (9918 & 28 137 91]) 7 T 917 HRoTl T !

G737 gifSd gRIIoTT o IR TS T BB Sl P b GBI & TG 1€ el /ed T

FRIGA—1: TEBIC Td NS SIgaiE e SHIeY U4 1d H guf g SR &gl /¥ (RITE & 55 fa

(GIGISH3ITY) TG STbT G &7 §1%) & ghe §< | 7eayqul §T I8 & far Ulen Aroid Ig< v

1.1 32 WY W Agaqul Bercll @l gHIad #ee are
faToy v faroy il Sital &1 =R faaror

TANTIG | BeTcll ) fauToarf-rd S1aTR 4l &t argehdr
BTG T & 23 foren (qférofl, #ar) v e 6F) #
fasT0] IR 1 @9 Ar ST & 179 [Tl @& @al %
& %Y & Fecaqul Bwell d GderoT b Tl wha
GEIT, HH TG SINEY (UIeT Arad JIFTe), 7—94 Fhrerd),
afsorl o vl (91—100 Figerd, G RRT Fiid,
78—100 FII¥IT gof ForT &), 7 (17 giaerT gof
o SR, WIrTE (78-98 Uiaerd gul RigreT
7YY, BT (52— 1 0 0 GIrerd 9ol Rigpre §a 4 3 Fraera
751 S9IT) TG gUIaT (Aford va guf g diErel) 7 arr
T | 31T % A 9T S SIATST St 54T H qOf RigpeT
F1E1™T (9 8 glaera), ydiar &1 R wWic 14T (9 7 gfaera),
FEHEl B G SHRT (3 TIIed), SHIEY &7 9f T v
YICS GPTT, WIS, HRel U9 gie § vl o SrR)
IR TE |

91 13979 7 qTell T wfeordl % SuRkelfa va famwor
ST

BN YIS & 23 Io7en & \dermr & ST 9 TR 1
qrell vq eyl @l & H wew SoraT 91 a9y g1,
99 §I YIS [A97Y] §IRT Sifrd gdidr &1 R wgie (590
gIcreTeT) GIRT AT 8147 UIT 71397 | §7 GROIAS & 37T UV
@Y% 2017 & IR SGARNE (7. I$T, ),
AreTde (o), \iereit (eHrex, e, &) v pgpvface
(BT, VT, TPl dlid)) BEen d §TE 13917 99 arEn
SURLT [3TXTT ST+ & 179 GRIET0T 1357 7377 |

T 4 &) TR0 HT F T8l | I8 gkad T 1awre] @l S ar
qTEF BINT GISE JII1Hear 41 8 Tl & /

T vd W § eARTE AfeRiERT qETEe 1 St
Gl

gy 201 7—18 H BINTIE & fAfy=7 forent & ) vF ot
¥ GFpd GIeGNCT HeTINIST BT FRF 17107 a7 7T it
fafer=1 gecayuf S 4 SRl % et @Y HS @7 BIRuT
7 1HS J1IRT BT 1% Toic Ul HeChNieST G171 747 | fafi=1
SIRIRTET YR BTG & 13197 forell & #aei a ol & gor
450 TG EIBTHRYI & §I7 Vb [958 T | bl Geencad
gyrfaar HS & Rgeie & @l Relq 4 8 H8l+ ao grer
YSTT Bl & | §AITY I 4 HEll | SrTan] 3 dhAT BT
GaNT §7 VBT & | SR §IRT Tl @ §99, e, IPd,
HIET SR < H U1 RIT |

SIqET % GoTTT & G oifde 19 & eToral gv THa
QRGN : SargT & R @1 ga1 o @& 1w
OiNgIE & 33 el (Bidv—22, NRITE—40,
RISTTIGTd—40, WRYG—14, IFYX-30, S¥Yv—34,
SWIN—1 0 3N FBNTH<—28) ¥ FARMI Siiv ¥l @& 218
YT 71 & DNA 173767 71T SR GTg9~1 7 YT BY
& PCR STTETRT Y& & 118 T 537 7177 |
g7 ¥ 20 THT g & [0 THRIHD G T VT Fot
RGBT 9.1 7 Fiarerd Rt 1< |
TN ¢ BaiTE & 313 el (Bidbv—22,
YRIIG—40, YIT<Td—40, WXY—14, IFYR—30,
TIYT—-34, FEIN—10 SN FENGI—28) ¥ 218 Y&
T VB 153 T | §7H 46 YT TH7 GHRIAD G T
U9 STCRYISYINI 1 o7 ATqeHdT 2111 0 FIa<rd urg g /|
WWRhmotracheltls Ec_rﬁWEFSHB’ forer
(BIBY—22, XTE—40, NIGHIIT—40, ERYA—14,
YRIYY—30, TEYV—34, TEIR—10 3 FBTHI—28) ¥
YW arIve & PCR 9577 89 21 8 YT 747 Vb1 19
T |FTH G 6 1 YT A 8YE GIIN & FId HBIRIHD G
T U9 o7 T 2 7.9 8 TR grit g |
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AR & BIREG BT GIFBYU : §HCT, TG ¥q
SfIensaey Il & AR & RS B 135 YT T 09

Annual Report 2017-18 e°9

I8 UIIT 77 135 TRIFIIT Jiir @ Silarojai &7 eIariicas
HaGTeNerar &g 1 FF g T 39HT (Y I8 & 15

16 GTTEH T GIF B BT I 1537 77 | gHeT

@IeT G % §7 IFITeh] P1 FUNLT, o7 T@ve & forg

ST & 4 BRE GIFDd 15 T | FHeA ST & e
Staphylococcus, Esherichia coli, Salmonella, Klebsiella,

Enterobacter, Bacissus spp e AIfE :F?I? vq VT
T | gerep U 98T T |

1.2 9Tl a9 Toferdl % SR} B arel fafer=1 YRIeTTd!
BT GAUFDHYI T TR [0

399 9Y & ST BINTIE & 131 forel & 79 v ol &
gl dret TeTElg T & SaTY] @l geErT @ gt @1 T
g9P 1Y 8 TeTHlg P BIRY HIRE & [T
37 8l g1t Yeiicnitorer F BT A STETT [T
T | YRR el FeiviaT 131R7e GTgHY @1 SYaIT BY YIv—
GNTISTTY §INT 3ITUTfa s ¥ GY GNIETTT 53T 77377 forees dar
FUHCT 1 I G B I P 177 GTF—GASY faBar g
460 Y THIN BT TH gareha Sqrg &I 1<<drr 1T/
YejeTiforeneT fagpladl & g9, Bhel, I%d, ©ieT SiIX I
# a@r T o & dShE g8a & o, SN T WU ¥
YTl 9 GRIAIT ST F 7T 8V o | SURIGT ST o
THHIN QYT G5 3icNTeT G¥ BedvgiI@ & 1afar= foren &
7 IV Wl FoT 450 CIBIHNT & YA & HIRA
T VA [T T o | Bies @I RfT & IR 77 Sl 1
GYerHE GHIEGBINGT 8 HelH & [o70 Terelg @& Rgerrs
Ve Y& X<l 8/ TY 9Y H 9T 4 7EIT & qfT & IRTT
T SHHYT BT ST GV TI7a¥] ¥ §77 VE THal & /|

399 IFYT & IINTT AT UISHIEIRIeIeT
TrHE SIaTY B TS H TG e el I @ BN & wF H
UG HY SHF! RYic &1 =T |rer & G SNl § 97
vqwT RN Sflary]  RCHICIBIEE e BeT,
TEPIFRIT INiRTS~ SN Figvisewd goifd @1
UETTT Alee] Slh—THYY [a9ery0T ZIRT &1 7137 |

OhNIE H Hocll GIerT Juielt d T YT &Y
T STl B BT 39T wF &, TITTE &
T4 T BT STerarg &F @ 976l & Vbl Teet! UrerT
Ul W Fellg NNToiadl & GEedr, ISl SN
3Tfad fergars & forv g9 98 & IRTT G 3V

&7 Pl 13637 7T o7 | TR SiIY 81 Sflary]

YITSTT] & ST @ 1670 el 56 0 HEeql 797 Ueh [T
T o | FHT H ITRT G99, RIg, BIAT B, e, I,
IS 8, @ras SN arers @& Gl & T ST o | ST
250 TRIEAIT 3N 37 SFIRTT ol &) GearT & forv
SUIfAE TH GRIETTT 15T 7T o | THY TN Tofa &
SIaTTyST 71 VEISTalCe WaaTierdr JRI&TvT 1637 4T el

GNT BT BT & | RYIC P1 7aler @& GIRTT 87 7 Shary]
o f& vlerifeEd  srwdgTefie & Raoultella
ornithinolytica, Providencia spp. @ Chromobacterium
spp. @I UETMT @I T/ Y7 @IE §@en § §7 1d9ad
SHaTTsT &1 SR STTATENRTT & ¥aRe @ 1o77 oy &7
favr e/

PRIFBH 2 :5ifds & T 371HBaT &7 3foads ShiarasiT

2.1 BelleR Becl (%8 T4 faast) 4 gi9vr 9gr g

VUSIPISE UV q&old Bid & Ol g dler Bl [T By
FHET Ggar Gl & FIB] & S & & | §7 e
YRR @l SRR <77 S [3TeT &1 gomfad &y giel
wETYl YT (4 @ 1670 ST Il & | SIeIe Hael Pr
QYUY BYD 34 SHaTY] TUSIBISTH (3REv—20 T fadasi—
14) P 15 T | GYFHT SHIarY TUSIBIgSH NCBI off7
J& % o 16T T | BARR U9 I Bl o §I@
TUSIBISE GrEl @1 [dBT AG1aTel, RTodl & Raey
veIgFIfaae Tt & fory aRE faEer fdd T
SIq7Y] TUSIBISE @ Jge WHE 9 Bacillus cereus, Bacillus

subtilis, Bacillus stratophericus, Klebsiella pneumonae,
Bacillus toyorensis, Brevibacillus, brevis, Enterobacter
xiangfangenesis, Enterobacter tobacai, Enterobacter
spp, Pantoea, Serretia spp 37 YR T | 3REY, faaer 7
&1 W ITND 1671967 ¥WHY (Had YUsSIBrgcw) NCBI &/
gvgd b1 7T | ek TUSIPBISE & e WYEl % Fusarium
fujikuroi, Talaromyces pinophilus, Fusarium
proliferatum, Aspergillus nomius 7% g o/ Slarg
UUSIBIgCH @l FHIlEdl @1 TF Teid @& NFIod
Scleratium rolfsii # Rhizoctonia solani & /d%g ST B
T G 7 RIToT1 & i XRITYRIe G419 IR @ |

SIaTY] TUSIHTZE P1 Gielf B ghg B1 TSI B afarerr

SaT] TUSIBTSE @) Qe FI gl IgT B AT o
BINGC EIeT, SUSIeT UIfcd 37T SciTg, DNase Uveg @
STV ST [deIYarsi 8 STETT 1359 T | BIRWBING,
BIRIeBT [397oTT St FEaqul Farq=d 471 H et aiell ol
gl SN [Py & forv v SyfTard del U ad £/
13eq9% & JBIEE BB NAIHE SRE & ®wF 7
TF G T 8 e B T ST & elfdT Idven! B

08 ICAR - National Institute of Biotic Stress Management
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FY-gI% SYINT At P qUrEar H @YT HY dl &/
GBI EIeTd iiary] BT YT iel Bl ST
BB PI GerTeiler Y 4 Bl 3771, SIRIT VarTel of
@I I8 ¥ IyCTsE Bl &/ GIF VUSIBIZT Bl BT
Hlcieh Toic & WY & Tl &) oifg @) g 994 | T
TUSIBISC SN G Y |

CTYISN WCIgad & SIaTy YUSIBIST™ BTNGS S Iv |
AT faveryor

foaer & f[ff=1 YFI & G9/9a 91y vUsSIBee &1
HellorIfe  seggT [l T wE §adl /) THA &
S Sfibe NCBI &1 o747 &V 33 79 & U9 ga7 Ger
NCBI & 9767 & ol 7T & | faarsT & gig 977 (Srg, 7T, g,
Ber g Pell) W I Sflary VUSIBISE I HElTlHE
fareetyoT fa5T 19T Ve UeIfAT ST epHI §IRT STgehIAd fahar
AT

2.2 TGIRTH AfH17a%H STgiciorel 3iI¥ g wgeiorod
37qRIEIP IS W GH19 FHIC¥ IaY1 bt 37 Rifersd) yg=m+

SIger o (Vl—1 ,4—Slei—oigaioie]) UF Toigd & off
Rew giferiaRIgS dier—1,4—gerT &I e H
STHIHT BYAT &, 9 PIX I8 UIe PIIe] S1aR] & 5T
gepl A & U & dieT 4 gaq Hwar g/
SISCI¥ SaRIEd Vb 37T & il gl v Bl SiEfal & SIv
g1 AT ) B BT &1 FfPb TIgerv Bl At
HTEG BV W XTSI Bl HR 1337 5T bl 8 I Fa19aY
P WEl fBar ST WHar 8, Hg Ul g
saxIeIE S~ Py &/ U (I2fewT vRead ver) v
TIger & v FHGIN & Ol [AFRIeR YTe,
RIGINTT R BT SqTaT Heal 8, $9Y §Hd!
STGAIVT STqRIEID (CTed]) Y&l XU | T AEcaquf YiaaT
7T &1 T, JrTSANHT Sgerdoia SN g gerTe
37avIEIE I & 319 THIEY Iyl &) ggard &y & o7,
SINE % JIHRH VSl— 1, 4—SIcT—STgerTora 3l @
T TRE I Cal S BT JoTcAd [89eryur SIRIfoTd
fBar T o7 |
THSTETAE HIFCIIN §RT U6yl SN 8@ Rt
@I 9P IS [T B TS, 1o g1l sgepal 4
319 YJHICY I%54] @] Y8 =T Bl | 9T<d GRS = S1l STgeha!
T Il Wvied YHIeY Yyl @l UEerT @i/ el
72880, 919l 72881, §Ivel 72882, §Ivsl 72883,
TS 27730, GIUHRT 28654, 3N wWGIvRT
28656 H TGHIF HH H T THI YIvoy I & | ST
girclerralt (3 13eeryor & gar g & fav G4 ggar 7
I1G¥f WY TP & W H oifdd JIbarsil § o Svlad

Annual Report 2017-18 (L)

Tawey
i

BRI BT g9 BY Ve & BT wyl 7 EET &
INTHIIHE TCE b 1077 el sl T giafafeeg 1,
gietifes, §IvSl 72881, §IUSl 72883, WNAIUFT
28654 3V GRAIVRT 28656 & UgFIT TV eyl o
goflfereg TIfafafer & fory Siteir el @7 4t gfafafeag far)
feeravy §a I8 & & Hvvd 10283 W YT TV VH
Iy 7 SIUTU—AR19TT IRTTY GieaNT Tfaater & fere
Sh37t T T giataferag 57 | ggar S arer \rETy gHIeY
g1y, g Cel GIS SR T TIAARH TSl—1,4—dle—
SIgeord & s SITEld # IAeT 81 Gabd & | UgarT o
arel | JHICY 9I%5Y, g Sl HISIT S U TTHRH
TSI— 1, 4—SleT-STiger-oivd & 819 Jiaaid & SfHer 8F Gad
g1

2.3 Aleyar o 17 4 fafer=1 ifae vl (oftary) et
SITHTNY, YRT I 31V Goredl) &g Guv STcsil &1 fabre

fafer=7 Sifaes el (Sfar] gt SITHTRY, YRT A1 SiIY gore)
& [oTY FraeT & YU FTAT & [ABIT & 17T AT I
1537 7177 | TG B GIaRIE ST B FAfaeier g @eiee
@ o7 SRR TG STHET WY, oo~ W
HTH G TGN THSNT GY BTSN 5 T TF Gr
IRBB &7 o779 3a il Wil 135 Sfare] SiTATeT @& Gravrel
U T, ) @YIg 1 T8 INRRI UF IRRI & 97T §I7 757 vF
G 4 IR T UG G IRING [Gr9arsif o g0 ¥4,
1919 BT gee BI4T 37T BRATIE B T fabvH] TETHTIT
vqg MTU1010 % % &&7 777/ IRBB T9 -9 fareHr
MTU1010, IR64 T HEHRT & SiIIfi® DNA 19a7er
7 | 37 GTITefIeT &gl # PCR SR i &1 Suiefa &1
gftc @1 7TE | 37109 AT SN ST+l vq Giaviefl 5T &1
gfte gl & §1g MTU1010 SiI% BLB FFavTel &7 @1 aig
o5 5 i (IRBB66) & & 1 WaIT 537 T v9 35
157 a7 a5 7177 | §935 37eTrar IRRI, foetidivg & &7 @1
gaTfeiier elrg T [577H Sfiary] Uil SITAIRT, et § YxT 4Ig
& glavlel ST & & Frer—are el & & Shfadr 4
GYIGT T | AT X5 (SIS, ST, ST, [3Y~T va
Herery) ¥ VplAd Fxep Wiy T4 W xanthomonas
oryzae @ J& B WYIRT 15T 7T | GIFHT a1 72
&/ xanthomonas S & [e1v e+l P1 718 v9 gaRT gite
3V faervar & forv Feravicr weie & %y § \aafed Ibar
797 [IRRI ¥ F7&7 xanthomonas oryzae @7 HI7PH "y greT
BV U FTIHY Feravicl ¥eid & Wy § qafed faar
el

PRIBT 3
TGTET
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3.1 SIdRI Ay @ forg Beedie el | ofiTee waver
TET U9 P18 153781 § GRTAT @ BRI 9131 Bvred] § 72
OIfd% ¥ U4 S7F] ST IE TS & | WAleY Bel § THE
ST TR & faeeg TiaRIEN wav UG 7 Gravrel @ia &7
SRS 819 ¥ & [o7T 77T | §¥1ers et Heaqul vq
Tgq B¥ell SIXEY, §IoNI, Y da~, e, g, F,
faaer, 7 §779) & ST W & [3%g S BT Saavallid
81 1737 77 |

TG / FH el / S Ted) wirfadl & T Jerr

gy 201 7—-18 & INIT Ry~ &Gl (17-38, TT —
240, 6T FG~ — 432, BIARICT BG~ — 94, FHIE
Fa~ — 61, [ollcer a1 — 50, Il ba~ — 48, §TT —
02, §IoINT — 264, §79 — 192, 3N8Y — 1 73, faaer —
110,71 — 313 qIsific — 21) @& o1 2038 T77
g GRYBUT RTCIT Ua SR weelr] ¥ U1ed 153 T |

Y B~ wFIgd @I Aeidle vd SEkal & gfd
Qe 8 FeAnHT
5T Ba~T (42 9 GRYEY]), SIS Fa~7 (6 1 TRYE),
BIFHaCeT Ba~ (94 YRYEY) g fellcet wa~7 (50 GRTE)
& oW HE@yUl URYU H.p.9g.Y. — YR HaT
SITVEITT T, BT W UIsd 1 T ¥G 9% 2017,
G¥I% g 7 TIpiad Refd & g9 Treidie 99 SRl &
faroeg GIeSTar & ol &g TRI&TT 1397 74T |

\qe UIeT TRIBIE BN BawT agel UY 3
wa~il Bl Y& U T | 67T a1 GIR 1 Savel H 4Ig
§IRT TNIT U 7% | i @1 T8 6% a7 GRTET 29 %
HIE YplY W Fod (arTvdlie U9 G Se]), 314
IRYEY H ST HH YBIY, 89 GRUBT H HEIH T 03
YRTET % g SIIGT ATg BT GebIT Gra 7T | [9N e~ o
g U4 91 4107 Sl % §IvES Sl T JebIY Gra T |
7% e~ @l 152 gl & Y TP IV Gl Bl
UBIT T8 @I 37 ST H HF, 158 g H g9 q
82 T3 H Geg Yoplq IRES I 7 Urayl T |

7R wa=1 & Giplad a9 % qegieT  SrHRar

Annual Report 2017-18 e“O

(7% TNE, [V STRE U §USS 91 &T15e) Fea9 o 9
ST 7 il T | fHIN T & 4.2 9 RTETN &7 SIEIRYT
& [9%g qodleb 1641 1, [STad & 113 127 BHI:
qE TINT UG [BIV TR & [ Flaviell / 7eg7 giavielt
g T FTH W 51 URTEUT 7 sINe d1ER @ &l
sraverrayf & gia giaviferar yaftfa @t/ 1 1 gRYEvN (GECS,
GEC34, GEC76, GEC107, GEC122, GEC164, GEC166,
GEC345, GEC505, GEC506 9 GEC507) # 7% oIve U9
fHTR STRe & &0 TEl &% T (0 ¥BIN) | 46 Faerd
GRYET 7F RS U9 36 Glaera iR &ave dERT &
HagTeier g Sifadae-Teier g T | f5IR &a~T GRS
g 117 GRIBUT e sorge | GlaNiel a1 Siefes
51 GRYBT H [l GHIX & 1801 78l 91 T (0 ¥HIX) |
g1l 2 52 GRS HegH Gag790eT / Faa79ieT il T |
IS Fa~T F 61 GRTBT &@NIH 2017 H
SNl @& faeg @ra 154 T §9F & F F197 Wic
9T I TS v SgrRIaY GRTET 7 Gagene / Sifa
WaaTelier giaidar afefa @1/ et 1 5 GRYTET (GECHS,

GECH22, GECH407, GECH486, GECH642, GECH643,
GECH646, GECH664, GECH667, GECH692, GECH708,
GECH713, GECH714, GECH721 ¥9 GECH722) #&gHq

giaxiel (5% 1919 91 T | 38 GRTEUT H YT VHE GBI
ST B (1 % SIT) YR 7T |

BIFRICeT G~ GRTEYT (94) H aeT 1 3 GRS
(GS219, GS256, GS260, GS419, GECH432, GS498, GS512,
GS515, GS678, GS763, GS792, GS956 TF GS1500) Fei!
g7 9RT & Gl 7T giavier g T Sl 59 g3
IRTEYT MR | GagT90leT T HeqH Haqier g T | 7
GRYEYT ST WHaqTeier Wald 34 GRUEY ey &Tse &
faeg glavlel U T Uh GRTET (GS260) H 37zl
giaviferar arlt 1 | T forfeer dawT gRTET SEIRal &
T U T @aeT O GRS § 91 &g BT GBI S5
&HH YRIT T/

@q ¥ faagr frl wecayol Suaf &1 Wiy v & faeg
A BT T

faarer @& 110 GRYEY (fAT we@quf 9uart) ¥&t 201 7—
18 F 197 & [aoeg WIeydl 8 Gedih I3 T | 127 @bl
g faf¥=7 St faareT ov grft 1€ 1 T % g T
faasr@ 110 IRTBTH A 1 3 GRTEY 9957 & gl 79

10 ICAR - National Institute of Biotic Stress Management
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giavIel 9rRr R | 39 3eaT 197y §INT glcaal gy geqH
JHETT YR T |

Gd 7 g TG BT AT e & [avg Afeyar o1
g1

VS 2017-18 7 g & 218 A g8@qul SUTIl BT AE
UG TS T OGF & 130G FIesdl BT qeAIdT / SHid B
TS | GRUITHT §TRT ST g7 16 GRTEVT 28 VG 4.3 HHI: AT
¥ 9z GlaRIel vq #egH glariel Rl T | Jerrs) 7 ved
& WIH 7 GRYEU 20 TG 4.0 9§27 Ve 7egH Flavlel
TR T | TR (0 4,) GRIEYI 7 Jeirsl] a1 8 @ 130G 9=
glRIfEraT qarRfa &1 |

A1 & TG TRTEVN BT Hd ¥ & fo1g FedidsT
Y 201 7—18 FIGT H T7 B 241 A9 GRIEON
(SIFU=IIRT Wlec) BT el 13T 737 | T ! Yirdl o%
f5ft ot &g gv SR TE gR TS daer o e
TFHST BT GBI I 163971 77| T & 22 W77 3 § 8
ST U9 SHGT XIFT & &0 76l 9 T a7 & 122
URYET Boll ©Bed W HEIH HIGTINel, 53 TE HH
a7t 3N 6 2 TRTEY e Gaa=eiier i 7 |

BRIGT 4 : Sfad & gaeT H Jlaaqad va Sg@eriy
ST¥AEIT

4.1 &1 (3IRTSSI WeTsal Uel. ) % =1 Siidia w1 g7
BT JB T P ST1er &g TATErl o1 faare
GNI% 2017 & IINTT &7 B 3T ¥quif (30T vq @re

Annual Report 2017-18 )

Tanoy
i

4.2 g | AT 71 B9 F Pt o1q TIRReIfB) vF g
GG XI5 & Jare] 97T & 1311 o761l % errsll o=r
BGPD BT YDIY ST+ @ 177 F&vT [T 77 | JeTrs] a1
OGP BT g 9 GPIT 5—1 0 FIorerd g 77/ X6 7 g &
64 STIG VG 20 [ @ H qodifbd @I T | o<t
Yep+1 alel GRSV HIg U4 Yeirsl] a7 BSb & 140G Scdlesd
HagTeier grft T | Riferer vd gierer @& fafy=r wavl &7
ISl T ©F%F T AT & 130G SEIIT 1537 71 g &
YegS 97774 K60 g RiferasT (4 1Aedl/efiev) @7 fergera fdr
T IEH JeATS] T B]b BT HIH B (14 GIeId) gH
1T 777 |

4.3 YRYGND TgHIETH A9G0S B 14T Tq €17 Td
forasT % Sildig ¥~ g9 3 gHIfar B1 gerr

PYPB TSR BT AP U4 3fefep a Befet quf o &
177 v e AIETTBIR ST [apRTd @1 7% | ATy
§IRT Bell, YT ST Yoy § THGIY & WHEloid §qa!
UG SI¥oNT LIS T Gl ST T | eble] bR WX
UG GHIB] STV GV SGHTD TAETIT 15T T | TR G5
& foTv Gy H Begd g g-cgd WP WHE HETH
TP g 6P | 9% TG BV & 1077 01 F 50T B
g BYIHIT depien] OX fsioreet di1sal 1 T |

4.4 &7 P ¥l §aTE A T GRTare g
&7 B1 e gAE H GRGTAR G T & | GfRT Sfavrer
GYYTAR B Gl Bl XIBBY FIT TST7 § TP & | Bl

ga13) H A= Sd1T &4 (FrefiIc, SIATel v @eyaary)
§RT 81 aTel G & Sfiderd eg 1147 Suarl (71—
TrRflbIc+IMRT qard, S12— Freflelc+@Rydar g,
&13— JIMRT + @YYdarR §ad, S14 — TRIFIC + JIHFRT +
GNYTaIY Yo Ud 15— SIgTaiiNG) b7 GRI&Tv] waiferd fdr
T | el JaTE €T | UIew 71 Bad gE ARNBIC (6.4.5
— 22.45 Jlaerd w%a §ell) g §197 Wic &SR]
(20—-50 Ffaerd g&Iq) &l T | @RYGaR g9 10 9
8 5/qfHIey I 777 | 3iferperT 9T (4.8 ©7/8) 4 H T
§9d TG CI2 I3 (4.3 T7/7.,) 4 U<y g5 | H1efl garg &7
o §TST Wi HRT SIIRT ST (6 0 | 6 0 Fiaera) o |

WITT GIRT YT Y SN P [BITY BN H GIET YEdl
g, 1< §IT B 4 F9T VEA & | BH TlaT STIvIeT H
7T PI A8 TV GBI T8l Ygd Ul & 8 TRITAR] Bl
glg STV 8 Ol & U SUST # gy HY § FErIE i
el

g1 DI WHIEh garg d vfaa STl 9 @gaar gaeT
151311 BT @YYdqIN 50T S67qT U SeqTa bl Yv 4T

@H Gl siaerer (15 H.H) U garg 164 T 17 4 34
GIaerT €197, 4.0 GierT argl Uil qier @YYdaN U9 24
GIqerd A7 SATRT GfakT SwwTeT (25 W.H)) UV §RF TR T

ICAR - National Institute of Biotic Stress Management 11
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BT 39eT W& H HHI Rl T | B GiakT SiawTer (20 UG
22.5 H.H) Y% 1Y T &7 B BIT H SIIGT GlakT SaNieT
(25 HA) 9% 1Y 7Y &7 Bl 3UET GRYTIR] Pl Gl H
FHH TG TS |

&1 P ¥l §aTs A dIo1a¥ U9 @YITdrk gaer [arsii o1
GVYTaIN FIGIIrar va Scarasr v g4I

STy BYIeT-@RYGarN Grfiar § U@ Ag@yqul Hyer
1T & | €117 @1 ¥f1efl gars 7 dioiav qeq srerarg &l T
BN IIN—TISY GIGAIFIGT &rdt 8 1 GHETT F % T fb
100 1&.377./8. §Io7a¥ 40 1537, /5. Sio7av &1 379€7 &4,
g1l el gret @YYTaN § Ol @RUATINT & oid YIX &l
&l 81 60—100 1&.37./8. dI5av @ryaarN glaaiftiar
UG &7 &1 3G 3 2 Glrerd @r 8/

&1 @ Wil garg 7 qd va §19 4 g9 g W are
GRYTIIIRTI] GT%T GRYTqIR Jael

QRGN §RT 8 arelt BT @) RiEe & fere gHrE)
QGRYTAIN [T 37fT 39 F & | WRYTAN G H TH,
TIRT B 13T, TR @ gHIfadr v @R yaaR iR va
879 §RT GRYTAIN Y& BT I3 T8 &/ W oIaT
GRUTAIR 30T 1§17 (§aT€ & 20, 40 T 60 1) 87T
¥ [HaTe 153 T e § SIgu=iRG v bl gorl 4 <l
TIT | @GRl & 9vgigefielT (1.0 f#.97,/8.) 9Hd

1% FEARIGRIT + HEATHGRIT (2 2.5 [.977./8,) @RTaar]
& 1dvg 4G rIT T_T |

& faeg gHTfaar

gy 2017 H IR 9P ¥ YT G § [Saseid e
GISTT & < SISl (NET o<, Sfeben T U o19er) & &7
@1 el H @RYTAN] & [3%g Godip 161 797 | 4T 51
GRYTANR 7T T Y OIF 4R HH BN H JFTFINT DI GorT
F GG gRr TRy T oS P TS e (7 8 TikeId) S
15 U7 &9 (64 Hla9rd) @ cldber (58 Hia9rd) & qerdr
GRYGIIN (99707 & gRI 7 | T e g1 7 a9 3ifeE
SUT(49.50 139, /5,) I g5 |

4.5 GISICNT PeT & Arehdlel & F987 &g 4 old

Annual Report 2017-18 000

RT3 BIRB] BT GBI UG i b

fraeft 4% i1 7 W1, 20 17 9 diear a1 9% Bt At
gl

YT Fg, 201 7 F T & BTH G GHI9 T BRI 997
§IRT [r=redl Y& &7 (v MTU1010) @ dlerl &7 v bl
FART BT TS | 99 e FY g HIGT AT, 5—11, 2017
& diIT ywe T 1SS 8 (8.5 FIaeIT) cTer Yiew o+ ved
P SURYLT AT 8, S 5 14—20 95, 2017 T%F %!
7 99Wd g9 HH 8 T/ I gV GId AF GiF
(104/997) 103 MSW UV U9 99 §IF §ig (74,/994)
1 63 MSW G¥ &g 4 ST 7377 | BIRIFIT ¥4 Jb7eT 797 G171
H ¥ Y17 T 9]F VP WHY X Gbe T | 6 I 7—
138 2017 F Iy T |96 §lefl 31T 23-29,
2017 & dIg a9l TS 7 w99 3feF (22.8 gfaer) 78
21-27, 2017 & IR 9RI T & b TF g7 4
BITE H Qe T BSFH & g I JIorT g9 F
TERIE & |

Yler @71 ©9% U9 9F B9 Srel & A (Fax) Bt
derEifae Tfafafer

GIYE P 391 GBI & BISSIBIE~T, THIT 37T T JIer~T
ST~ BYd & Ol & P BIc & I Tidplad I8
B BT B & | Yerl T BaF U9 99 GY IUIG] &
1Af3r=7 8Foi=T \IN 3147 20 1 7 & YT G&ars & Hxa®
TR ST & 17T SIRHITAT [l Va9 SIedTET
SO B e ged va qerar 9gTT Uv grdal e #
7€ 13T T | 89T &IRT gl T9 faT ot S10e BT
THNIHF U9 GHRIHE aF & div I¢ FInT f&d/
SIS T eflf¥ b1 GRTERI &% g ¥ 1 2—34 Fla9rq,
6.80 ¥ 65.44 YAeIT v 11.66 ¥ 87.84 Ylaerd
BHHI: VST B OIS & 3, 5T 7 a7 17 Gt 78 |
Fefe HIT Glen G Ve B GV IRN B 8T 6
(1000 ppm) & U] P SUFIRT PYA R LI 10.94
glaerd, 11.66 § 77.30 Glaerd @ 15.02 ¥ 95.96
glcreTa AT THY 0% ©IeT YN SISBIIFl Suifaed H
N7 &V gl T |

7T (Q%ft) 51q 30T BIRB) BT GITHR0T
e (3% 1T (75701 BIRP IfISICRT et & Trfiie] &

12 ICAR - National Institute of Biotic Stress Management
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ggeT & gUrdl Bl &/ Vb 3IUS NIy, SISBITAT Sl
UG TTH THINIAT FT SFCIRAT Selere GITonvTRid v
SEOUINT 5T AU BIRE © Gl [ SATISIeRT geT &
Treflpict & Y ET 5 Breil d TR YU J GIT BN & [

3IUSYVSHITY, STSHIITHT STl

3T qrIeIe NISTIEHT vl & SUFIRT (F8<IR) arder
AT & SUS (30 BIOW/THS) B Iowrd & [Faci qH &7
(T o) F YIors & 45 feg g1@ @WRI% 201 7 5 §visr
BTH GY S1¢ T T GRIETT [ T | BISH Pl 4.8 FUC FTE¥
VG (YIITY) & §1] IO &I T U S7US] 1 It 3T
# gqor aF Y@ TAT| $H TYE & HIEE HoT (I)
CTSBIITH] @1 STl eI bR 8g PIH ¥ 1073 T | § GBI
& UBNGR PISY [Tgcil YF & H qreilq forer 7 1T H
TIETTT 153 T | IETT & QINTT SYIST BTH & 373 T Sreia
foTet ¥ G BTe W Yanlad 13 719 Sl far NBAIR, §9]% &IRT
BHT: CISBIITAT STOHT UG CISB AT 1B~ & w7 5
U 59 T |

efterel JRToAgIRTeT

TIRReIfGe! & 6 7 GaT TH+ Vb1 168 T 5774 ailerd
R STITTIRINT B GeIdh BHY P1 JlanaT Tl & 1§11 & 13
SJTEITTT ¥e7ic (2 VPKS, 37cHIST W, ¥eb NABIR §77¢7% W G
10 NBAIM, &%) ge7 (3%1) Foiiid & gorl &Y & [o1g
@Y T | ST @ [l €Tl | VB [6Y T HaT

THAI ¥ 2 1 ST YRTATTRIE §eb 15 T3 |

CTSBIITHT SIIfd b1 IS & G 7 G9T BT 17 & Yler
T OGP & TG £ JeavIT aviaor

GéIm 2017 ¥ [Eell 9 a7 (v — o) § &7 &
UIeTT &1 B3P & TS & 1079 SISBIATAT STl B OreT I
TR § SUYFT FHT BT STEIIT 157 T/ &7 B GreT
18.7.2017 &I & H AT &I T T SISHIITH SIlT &
BIe P I ST 51 B ST [I70] | Joil B
TS | SISBITTT Pl OIS & i STgqal 4 TR HHI: T,
(RIS & 25, 32, 39 T 46 37 §1F SIZHITTAT AGNTHH
&7 TV IV OIS 9P 17 SISBITHT [Fen-T JI9E &
46 § 53 &7 §1F 6.25cc/8. B ¥ G BIST]), T2
(CTSBIITHI G976 T &1 9 §IV 6.2 5¢c/8. B av & ¥ITTg

Annual Report 2017-18 (L)

Tanoy
i

& 32, 39 T 46 a7 §15 OIS I9F IS CISHIIAT
& eTNT B! AT FIV 6.2 5¢¢c/8. FIIGXHARITE D 39, 46
g 53 137 915 BIS1) TT3 (STSHITHET STUIfTHH B i §I7
6.25cc/8. BIGVHIINEF 39, 46 T 53 7 515 ©IgT
O TF SISHITHT B~ & T 9% 6.2 5¢c/8. B av¥
GYUEF 53, 60 T 67 la7 g17 wIeT) for e 71 7 et
T O]P §RT 13 T JHET B JFUaIRT I &
GoT @ ¢ | U SUFR ¥ TN SYAR H o 6 b &
177 51 SUFIN & &1 25 Bic &7 3=a¥ie ¥l T TAE
©IIC @1 AT 5x 4 H1. XE] T G 5 §I% gAvraeiiad $1 Tg |
ST & YlaerT (10 3 T 2 7 RIawIv) @ 9 §retl (27
Riqev @ 14 Fa/%) @) fredr &1 T8 7 Ferd & GHT
YEUS WY SYG (18.11.2017) &l T/ S0
GvAITY (6.2 5cc/8. Bl GX) Bl BAGG NP A AT FIX
I & 32, 39 T 46 [a7 5 (CIEHIITET AUNTHH)
BIST  CISBITHT Beflf¥ (6.2 5¢c/8.,) &I IITE & 46,
53 60 137 g5 BISI YleTl 7+ BGH & Y& & fo77
SUYFT YT 7T | IUIRT [0 (2.29 8€8€ 7 2.25
gierT TS Set)) @I gorl § SU=ING q@vs] 4 S 8¢
1.2 5 e d o grefl 1.0 9 giarerd i T |

T facaqifed gReIor

EF005 : BWeT Uleil 3 HPIY U 371eger HIRdI o~
SIFE T GRGISTT

BINTTE | eI WY ¥ Fgaqol qaAgp=4l &1 fafi=7ar
T faavor 7 i F=rar071 9t o* =1

371l %Y & FE@qUl BVicll Bl WHIHd BN arel e
Y W 78Ul UIRY Roidl AP B TEA, ST
SFAT, SIqfdfaerar I GAGIT Jad & & EFTT & 1077
GYI% v & 201718 H B oG & BID,
SISTIR =191, §IY, RTSTF1G14, | @ BlSra 5761l 3
AT [T TR | THAT & IR GY @l 7 200 T 4SS g
5 T Gie B ST BT THAT VP 1597 77| THF Berer
g BIGEITI) § TAET0T [T T AP B GHE ST
AICTSIIIS A1 &7 H UG HICTSI g $PIIIel Ve
glerepIcrgeree Sl fsoral d grfl T |

&1 & TG B TSHI AP AT RIS FTHIBIcAT

ICAR - National Institute of Biotic Stress Management 13
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& forv gfcreiferar @51 oirar

GRS THIE JBIS, GAPII GX 37ge HIeld
W I g1 & 77 95l Bl @¥I%, 2017 H TeIrey
AP & [dog Bl @l T | RFTYRTed T4e (10x10
A1) H 1 @l ga1g B TG | SIPNUT & VP AWAE G TP
THCT H U €1 T GIET @I T 1 5 19T GRTT &7 @ Grel
BT HATFSIIFT YABIT & 20 0 gl Siavel @ [H2v
AP §IRT HBIHT 1537 11 §aT18 & 4 5 187 917 Trelf
@I FIaETIYds SErE B EIT & 9] g Pl TG/ 77
TGl H 36 WaSTeel, 26 SAHATINT T 14 FEIH
lRIET 9t 7 |

GoTET Beell & SRIATdH TGl BT HATgSINET
SPIIfeT & favg Sira/qeienT
IR THIE JPIS, GAGHI GV Siae] YR

Annual Report 2017-18 e“O

STEYIRI APTH B G Foaifa &7 feeor

GYIB 2017 5 TSU AP PI GIvP il b7 [Fevor
BT & [o1d THET H GNISTIT 597 1T | GRIISTHT THaI D
YpI3, GAPIH UX 31eger YR FHl~ad GREGISTI, YRl
PIY ST HETT, 75 facet] W GqT7 (H)541), &77 (Wg3T
yeqr, PB1121), Svefl &7, §reiel (HHB67), 79
(BR112), Are¥ (Sel,120), SFergaldFaa vfofey,
STCIFANTT FgH NI ¥e QIS (T A1Ed]) & §ffof 91t g2 |
IR qre faee! % 74el (1.0 |A41) 5 (3 disr/79eT)
R T |TT T & G 89 gV 1000)2 \ WENT a7
TRIT | TGN & 4.0 137 91 i G 7S] B e qof di
TE | TSl Bl BICHY UL TG |2 [HFrerEY Gha Grem )2
Ut B AT B [T B T 1 NI 59 T g H e
(PB1121)  §7o7%7 (HHB67) % Waw 3if¢/eb RF o -
4.94 T 4.07, T @I T¢ IqF II7 G (Hg<T g,
ATCIFaT TIEHTRINT (3.2 3) T SFeTgelFelaH Vforfead
(3.17) Y871 GIE7 53 = Qier =jro7, SHIeYy 899 &

¥ 8YEY (16), G (29) d §§< (31) & i< 775
G¥IB 2017 % T H TSR GAPH & [3%g a5
T QI & 1 5 fa T GRT TIEll ) HelTgSINTIgT SPTCT B
Tal’T ST & 1000 1H2IR GAPFRI & Feprad 17
AT 45 137 §1% Grell I AIaETHgdd SESHY U9 Al 6
T BYP TS ABIP T4 SIUE THE (T 5 T 7TS) B
W] /] F U 1 —5 HUGUS GX [qYeT BT T | $REY
@ 16 775l efigl ¥ LRG-133-33 FegH ylaviel a oy
T WGt Gl T | HT & 2 9 TG gl H, Ui
ST HEgH GIavIel T 919 g Waa=eie gl T | 39S B

SITIaT HATSS IS UTHTTHICT & 1Y G T |

EF006 : &l7-5c7e BvicT 5O 4 Slaaril 1axar <l 7 el §IjT
BIHY B PIISHH YR PIY ST¥IelT URYS BT SediqT U9
SWRHT & IIRFT TG FIH & 17 fbarT—asnie
URTEl U g UeeT &/ P& 7T SGERUN UG BRIET forT 7%
IV 1397 7T Y&T & OV \eTeT Gee, Sietary Sigperd &,
Ygld, qa Ughd Sila | B BV BrfpH YRl Py

31 TTIG e # TS GaADIF TG VS FHE P SN
UY 6 STged HegH WaqTeiier 9 91 25 Waaeiler yr
T

TG GRTS PI T STTEIRVT & [o7 1% Bl Plac BY
SITEET GRS P YEE U9 JIAedr @& SEN U
STFET PN [T & T8 SHPT IS PYAT & |

14 ICAR - National Institute of Biotic Stress Management
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AT
:::::

SARRE AT A TR, X S o 8 Tl
09 AR RAT (2017-18)

BTG I H A= B vd Ien=ia! Bl H§ W% Td &l 2017—18 & QR [af= Arefidel ua
SRt @t Rerfer &1 771 TR | IRvleg w9 9 URd foar a2 |

BT OfE o T
&7 Ut &7 BG®H < 5%
&INe — YIfod & 75-80%
IS — HIET FIT AT &7 <26%
GRT ESST — HIET ST 7T &1 50-70%
UIeT T BG®H 14%
S1aTY] Gl 3TART 10-90%
T 7TE 10-90%
ey TS 29%
g TSl T P 10—17%
e TeTT &HH
HFBT 7E TETH
Jeirdl 1 BED TETH
WIS T OGP qETH
Afew sTEe <10%
groRT et 80% T®
IR Ba~ gl gerdl 5-15%
¥iey serge P9 @ g
BIFICT HI~T ey TEe % G=q
g7 er qras 12-90%
The A 5—10 / gait
77 9B P1 RIIa] gl 7L
THT T) > 5 /g
grer Aoi® 28-40%
giofer STRTar 10%
Eill 347 >50%
S&HaT 5-10%
enfaar ThT TFE! < 5 /Tt
UreT arod 40-70%
e () e AoiE 80%
s (wier) her AoE 10%
faaer 1o 3—4 / gcil
X PIeIY NI 5-10%
a7 Grerr Frie 47%
HIHel! Sl gl essT 18%

ICAR - National Institute of Biotic Stress Management
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@ Annual Report 2017-18 e“b
77 %ol U9 YRIE TP 8—38% TNIT BT
ThT TFE! 15-20 / gcit
qroie 20%
Ppabl <15 /9l
f4oer THE HFY) <20 /9l
BIPT 10-20 / il
drer T Aol 72%
faretr &7 100%
IYBNYINT GA 5T 30%
givfer sRrar 70%
cHIEY quf a7 4-90%
The AT 5—7 / qai
G kil 60-70%
WicE BFHaT 30-42%
faret forey > 7 /gt
quf T 48-60%
/v 1o qe7H7
Il givfer sRrar <20%
®Hgg P el YT E2il
ITITTE Il YRId TegH
gl e 10%
7B faretr &7 100%
N7 v o2 5%
THe HF) 5 / gt
Al gl RigeT 60-82%
BTG glerr o1 50%
ggiar qo® 20-30%
quf T 30-40%
3] T T 20-30%
T e &g
el 8I9v 30-70 7% / &eer
T =g faeft g7 4 F 5 9P/ grer
O ¥ @ T4 FHER (RYI) WY GilqIvad TUSIBIECH o8l RITOdl @ [

BISCITSAT §INT St av (fifore vieveiwiferar) &

farrer 4 SETRT

¥ ¥ qrv ol SIATY] [Te] BT fae g7 & WU H Bl

TE &/ g8 9% Brgeienedr g7 8l & [orda) ggErT
GNSITY & GIIT & G 48E GIgav gIRT By el T8 8 1

16

glciferar g&e &1

3/YEY U9 [J9ST & YT Ianvads YUSIBIETH B ¥CH
vic vq ¥fte sA1ge & IFTTTap] @ 9% GIavlel / qewroia
gfavrell wfafdfer & fere wileror fEd ) sl H &
UUSIBICH 7 13T GlaRIEl Tiatater IFTored dl kg v
gdHC P I TUSIBIGTH VFORICITIT SN IIganiaeii7ar
TSB! &1 1T BV # SYIRT o o G & /

ICAR - National Institute of Biotic Stress Management
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TG UG ST} Bl BT B dTet XIToTTH

qa7 gravIer GiasRrRT Sfd— Y @reT Siid IR 1Y
7Ol W YT XIS & GYFHNU U9 GRF [aH0T BT
TArER RUIc

gciieTe @ Wgele dienEl W gi<d g4l graerer
BIAISFCIR A ST BT GeIaa¥yT U9 quf7

CHICIBIFIATT A1, HIgH! SFCNTT YIS~ Ud
ATERISSH ST AN H AleS] SI—VATe [39er9oT ZIRT
U TI19 IqET YT & w0 H YgarT &I g/

&§77 ¥ gapd SAlalvad TUSIBISCH Bl WY Age &
YFTSTe RTgAIFCIT HIetrg & Fid [y

YgTTT BY §Ub b T padb VUSIHIFTH il [ pad
ITSTTB & faveg av)el ergarvega &/

g1 V9 B feic & 9 &fige @& JIFHhd ITaTd
IGGIFSITT et e & [dveg 8VeY, fadasT a g/ o
JeIFpd A TUSIBISCH Pl 19vIEl / Gewroila faviel eraar
1 GRIGT [T 77| G181 HHell 3 Bdd VUSIBISCH
RISTHIFEH T T XRTGTT% P1 gy B BH BYT H T8aT
&1 ¥ TUSIBISCH AT el | NIgac T Il
@1 13T B H G 53 ST G & |

s
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AR aREBA

ST WeEdR Wl @ gy do@  (fawEw
20,2017)

SIVTET FAEDIN AT B GAlT S8 I, SIg9d a4 P1
segerar H RN, 20,2017 @I P97, EF
Ef~I ArfBIC GaET b=, T8 facei] 4 SIS ®l TE |
ST HAEPIR AT B Y31 G & [1a¥Ib, .
GTSTIcHD 37, $eV VoW U9 v o) TaT 41 g7
fareataeners @7 qoil &7 U e gvgia & T | . GhoT
DI, TYH [1Q9TP (SIVTET) FIRT SENT TR,
I SIFVTENT TR (FYITTT vq §18% fae gifye),
YIS Bl SFEE AT UG YbreT ¥ yegla & g/
ST AT /T F8cayuf sigerer (/e gerefie v

I YT WAt &1 gradl 38 (A1 17, 2018)

YT GSEI AT @ giadl §3% ATd 17, 2018 B Sl
SIS AR, 1139 (BT ared) d1 Sreerar § Fiald &er
T IIT B TS | T g T W, S, .99, g,
@&, AN (e T Gawy), <f &9, I, TS
BV (59 G g Wiaf), 4 .U, TNGHl, GevT
g, 3% H SURYT V8, [NQ¥Id (BrRIarEE) . SiEier
AR §RT T4 G| BT T 137 717 | ST BT PIreT
ETRT 6T ) ST¥TeT TIaafery, STgeei e, Tere
TIAQTERT TEIT FreT GABT H GHIRIT JHIET Bl G5
SucTise Gvga P15 | Wavd Wiaq &7 a1 IMC @! ATR

faT SITErBINT BT gfth, SUcTseT A1 FTET P SUYh
@ Gl G: GIR BNl 311]) Bl TS | FGIE TwAd .
8ffeT Nérd, Fe= ierd §INT Sa 1247 747 |

ST HETIeI% (ST 13577 UF BeIeT 197) &1 XTEIT ifdds
V¥ YT T, XIYY §H0T (TR 24, 201 8)

€. U.&. R78., SUHBIS9Id (SET 3= U9 B¥eT 13s7)
T TG 24, 2018 PI FEITT H FAVT 13597 T SgANCT
ARCYTT BT FRIP] W e P1 Ta TeT 7 7e7 ¥e 4107
B1aI BT (4107 %77 YX SA1eb~ GarIT 136537 797 | §¥7 S1TeY
gv pe=1Y Tl [FEI0 18977, YRIYY @ SITEpIRAl & ey
g1l ¥ el B OTVIE Pl STV 13210 —1a7] g3 | 52 ST
§RT T7 & 4101 SR & IISHY Ivgd 19T T, &
S §RT A0 SRl O, 2019 aF Yof &vd &7
SITeaTeTT 13T 79T | YIT-BTehT H €. YHoT BIIeT, TYh
QeI (37 e) & &=dI] JIq Sid o W=~ g3 |
3IURTE W H SUHBIGYIH §IRT delldl o [dar—raaef

Uvgd @I T, RIS & AFIGET & IR ToIvST 7S I¥
ST B TE |

IR S eTore—w= (A5 16, 2017)

RTENT S1fde T GEET YT H 3REY GEN H ST
ST BT SYIRT 9T Y Bell BGPH TETeeT v &I
fdra @v, g S W G 8 U9 3T
GRIITTT I & TG & Vb [QawIT IR E IIeifors
TF 16 9, 2018 P G¥IT H SRTT fHIT AT/
STURTE GF H Gy vF asE! 7 YT o/ v ST YT
BIOTST P ST H FHIIBG IF]eY, TafAEE, T
SIFHET GRIIGTT § YT of Y& WvelT ] §18Y [dygifsa
ST & 1077 BIRIGISTT §718 7% /

Wagarg Ieaw (7, 15,2017)

W.F.37.9. — ITERT Ofad W GIET TelT H T 15,
2017 @I @F §aTg 1«qe 7797 77| [1]¥, FRIAES
v g [P (SVET) T ST STeABY T AeTe

1T, GrTEIeSl @1 YAV [T Uq fafdT Srgeer
GRIISTISI BT FAIfT B STIFBTR) ot T, SUFBITRIdH §IRT
5% & FINTT T FHTER GF (JoAg—1aawY, 201 7)
BT 37T [T 77 |

dredy @d gare faad 1 Yward 1 9 HTET GY
¥, Tgh [Maed (SIgWET) 9 G ¥SiB §IRT ¥
BiINTITE H 8726 qf U4 8726 9Y bl BIal Bl TS |

fareq FIT faqer (7 21, 201 7) : TERT SIfad ¥¥ 9T
T H (999 21 S, 2017 PI 1G99 G feqd TR

18 ICAR - National Institute of Biotic Stress Management



S

T | 139q T fadeT BrRIGH H ST SV SEPART
fagidenera, IgY @ & [3915sT STAAT BY AT 797
T | €17 UG XTSTHRT PI 3728 ¥aTeed] & 1o15 FEaquf S
T YT HATTT, IR HXBIN §INT YebIIT BIAT T
qIcIbicT T4t ¥ @l TEING 163 T a1 <fd offaT &
328 T 5 [o7Y T1d I B 15T 57T b |

I SHET va gRYE @l ARl (gerng 11—12,
201 7)vq YReb G ¥ GRS (3T 9, 201 7)
@ JoF

YT SIgVETT GRTS @I divrel (Gearg 11—12,2017)

Annual Report 2017-18 (L)

Tawey
i

GV U§ GRFE—GF (2) IX UV Grel B NTrRIE
@R (3) SgPell T Bl AT HY BilGIg X0 H
farerl & W ¥ adie BT YS9, THE & | §9d ST
TR Y=Y [l 117 §5eild, BIc H YR =CToll1e,
qEF BIc DI GBI, Taeherdr, 74 BRI (frwT) v
37199 HIcia=rT (RNA) G¥ W& 9Iel s HT & 1079
GSd <7 77 |

AT T (ST 15,201 7)
H.P.89.9., ALY, YT H ST 15, 2017 BF
VI 957 BENTBY U WHET B U9 79gY] Bl [T

UG WV ST URYT @) R (7T 9, 201 7) I5%
Wl we H ST SR PAN, Qe (BrRIiEd) Bl
SETSTTT H THF 5% | §5F B YT €. SifeT diera,
geTT dShE TG gare YL.YHE. & WGIT ¥ §Y U9 96d
1T 37egeT gINT GRTYS 2wufl <t 77 | 7ege7 7 3% &7 U
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Preface

During the year under report, the institute mainly
carried forward its objective of creating an
interdisciplinary infrastructure 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. It is a matter of great
satisfaction that proposals of manpower; infrastructure
and equipments in the forthcoming SFC/EFC of this
institute has been approved with adequate budgetary
provisions. This benevolent gesture of council inspires
the team of scientists at NIBSM to enthusiastically
pursue research on biotic stresses using modern frontier
scientific tools of molecular biology, proteomics/
genomics, bioinformatics, bio-security, climatic
resilience while incorporating biotic stress resistance
genes for robust host resistance in the crops to be grown
in future. Institute expresses its deep sense of gratitude
to the hon'ble Secretary, DARE and DG, ICAR,
Dr. T. Mohapatra to accord generous sanction of Rs. 52.87
crores for construction of administrative building with
library and auditorium facilities, boys and girls hostel
buildings, campus developmental works on eco-friendly
network of campus roads, paths and landscape avenues.
CPWD has successfully completed the process of
tendering and construction workisin full swing.

[ also take herewith an opportunity to profusely
thank team of fourteen scientists belonging to the
disciplines of entomology, pathology, biotechnology,
agronomy (weed science), veterinary, fisheries and
extension who successfully put their hard efforts in
formulating in-house research projects for elucidating
the preemptive, causative and epidemiological enigmas
of pernicious pestilence putting severe restraint on
agricultural production and productivity. As of now,
experiments have been carried out for two consecutive
seasons. Tangible scientific outputs are in the offing as
has been revealed during internal IRC meetings held on
11-12 July and 09 August, 2017. Under dynamic
leadership of Dr. Pankaj Kaushal, Joint Director
(Research), a vibrant research programme on weed
management in DSR, management of stem borers,

prevalence and epidemiology of plant viral diseases,
identification of endosymbionts with potential for
serving as PGPR and PGPF fish diseases, animal vaccines
specifying zoonotic diseases, new fungal pathogens in
climate change, stress induced promoters, collection and
maintenance of super donors are being addressed as
active research agenda of the institute. Also, ICAR's
Farmers FIRST project and farmer advisory activities in
form of “Mera Gaon Mera Gauray” are in progress with
full eagerness and enthusiasm by the scientists of this
institute. NIBSM is now fairly adopted to conduct basic,
strategic and adaptive research on various facets of biotic
stresses in agriculture. The institute has also established
linkages with several national institutes to complement
the ongoing R&D in the field of biotic stresses in
agriculture under National Agricultural Research System
(NARS). Continuous efforts are in progress to develop
affiliations with all modern laboratories, centres of
excellence, regional centres, regional research units in
the country as well as abroad. NIBSM also looks forward
to develop linkages with private entrepreneurs and
industry for technology development.

A bunch of old buildings handed over by IGKYV,
Raipur have been spruced up and are being used as
laboratories and administration blocks. Simultaneously,
the entire campus has been subjected to a facelift after
establishing tree avenues, lush green lawns outlined with
hedges/edges and seasonal flower beds. Ample
laboratory space has been further created for
independent housing of Entomology, Plant Pathology,
Biotechnology, Extension units as full fledged sections.
For smooth scientific administration and judicious usage
of resources, each section is now being headed by
individual in-charge under the overall leadership of Joint
Director (Research). We had a bumper harvest of kharif
rice from our well managed farm expected to give a
turnover of about Rs. 40 lakhs as resource generation in

the current financial year.

Jagdish Kumar
Director (Acting)
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From Joint Director's (Research) Desk

Dear Readers,

Greetings from NIBSM, Raipur.

[ feel delighted to share progress made by the NIBSM in
research during the year 2017-18. In fact, being involved
rigorously in institute building activities at this newly
establishing institute, our scientists could logically and
wit-fully maintain an appreciable balance between
research and other responsibilities. A brief outcome of 11
ongoing institute funded projects as well as 3 external
funded projects during 2017-18 has started yielding
results and are summarized in this Annual Report. We had
our first batch of technologies generated (four, in weed
management) as well as eleven research publications
(total NAAS impact 56.66) and 22 bulletins published this
year. Nine projects for external funding as well as six
concept notes in various fields of agriculture have also
been submitted, couple of which are in final round of
selection. Comprehensive surveys were conducted
covering 41 districts representing nine states in order to
collect pest and pathogen samples and disease incidences.
In fact, field crops cultivation in our experimental farm has
been diversified and more than 30 crops species have been
raised this year including cereals, pulses, vegetables, dual
purpose crops, fodder crops, and wild species. This
diversification has allowed us to observe the occurrence of
68 biotic stresses (pest and pathogens) in 21 crops. 27
diseases in live stocks and six in fishes were also observed
in areas nearby. Concerted efforts on disease surveillance
led to observe first reports on root rot nematode

infestation in rice in Chhattisgarh (CG), pigeon pea yellow
mosaic disease in CG, Leclerica adecarboxylata from animal
clinical case, blue tongue disease in sheep and goatand MDR
strain of Roultella ornithinolytica from fishes. Microbes, such
as Chromobaceterium violaceum and Bacillus strains were
also isolated from agro-ecosystems in the state and are
being tested for their bio-control properties. Promising
endophytes with anti-microbial activities have been
identified from rice, pigeon pea and Lathyrus and being
characterized. We are also in process to prepare a national
status report on major diseases and pests of crop plants,
livestock and fisheries including their epidemiology in past
50 years. In order to briefly comprehend the occurrence of
various biotic stresses in germplasm of important crop
plants and profiling the gene pool for identification of
desirable biotic stress tolerance alleles, plant genetic
resources activities has been initiated. 2006 accessions
representing core, minicore and/ or wild species in fourteen
crops have been introduced from various National and
International Genebanks. Of these, 1546 accessions
representing seven crops were evaluated during kharif
2017. Molecular and microbial analysis of various stress
causing organisms led to deposition of eight samplesin ITCC
and 66 in VTCC, including GenBank submissions of 87
sequences and six libraries representing various
endophytes and bacteria. We have reoriented our research
endeavours into program mode till all the four constituent
schools of the institute become functional, during meeting
oftheIRC2017.These programsinclude;

Programme Programme title Sub-programme
1 Pest and pathogen genetic | 1.1 Collection, Cataloguing and Characterization
resources (PPGR) and their | 1.2 Screening
management 1.3 Differentials {development)
2 Melecular biclogy of biotic | 2.1 Host pathogen interactions
stress reaction 2.2 Molecular markers
2.3 Molecular approaches to understand gene functions
and stress induced promoters
3 Genetic and Genomic resources | 3.1 Germplasm screening for mapping biotic stress
for stress tolerance tolerance
3.2 Interspecific diversity and Alien introgressions
4 Strategic and adaptive research | 4.1 Allelopathy and nano-biosensors
in biotic stress management 4.2 Management strategies for addressing Biotic stresses
4.3 Entomological aspects including pheromones/
kairomones
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These programs will run in close linkage with the
sectional reorientation, as we have formulated following
sections for effective management: Analytical and weed
science, Entomolgy and nematology, Pathology, and
Biotechnology. New research initiatives have been
undertaken to address issues such as developing super
donors in major crops, identification of novel stress
induced promoters, allele mining from tertiary gene pool
species, nano-biosensors and Agroecology-pathogen-
host-environment interplay for emergence and re-
emergence of diseases, with appropriate linkages with
institutes such as NBAIR, NRRI, NAISM, IARI, NBPGR, etc.
AICRP network meetings are routinely attended by the
scientists to keep abreast latest developments in
breeding/agronomy and pathological aspects of
important crops. In fact, presently research collaboration
is being negotiated with thirteen national and
international institutes. Under the mandate of adaptive
research we have conducted nine farmers trainings
including capacity building in Farmer FIRST project with
about 4000 beneficiaries. NIBSM also had a privilege to
conduct three meetings/trainings including one short
course on doubling farmers' income. NIBSM is also active
on social media in Facebook and YouTube channels as
well as mobile app is being developed.

With the final approval of master-plan and
initiation of works at NIBSM, and the finalisation of the
SFC/EFC for 2017-20, whereby NIBSM is likely to be
strengthened in infrastructure and manpower, [ am sure

Annual Report 2017-18 e°9

the research efforts by the scientists of this institute will
yield substantial results in the field of basic, strategicand
adaptive research in agriculture with an ultimate
mandate to mitigate biotic stresses. I feel very happy to
share that NIBSM Scientists bagged nine awards this
year.

The efforts of scientists of this institute are
sincerely acknowledged for gearing up the research
activities within the limited facilitates in infrastructure
and laboratory logistics at NIBSM. Specifically, I would
record my sense of gratitude and thankfulness to various
high level committees including the RAC, the authorities
from ICAR and Directors of various institutes to whom
we contacted for collaborations, for imparting guidance
in deciding our research endeavours at times. We all are
thankful to the Director (Acting), NIBSM Raipur for his
able guidance at all times and to the PME cell- NIBSM for
all its support in materializing the research management
ideas and proposals that came along throughout the year.
Heartfelt acknowledgements are also due to members of
all the committees working at NIBSM for providing
administrative, logistics and scientific supports to
accomplish the responsibilitiesin time.

Sincerely,

Ly
P. Kaushal
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Executive Summary

During the period of 2017-18, the research mandate of
ICAR-NIBSM has been divided in to four programme
under which institution funded projects like two in 'Pest
and pathogen genetic resources (PPGR) and their
management', three in 'Molecular biology of biotic stress
reaction’, one in 'Genetic and genomic resources for
stress tolerance' and five in 'Strategic and adaptive
research in biotic stress management' and two externally
funded project were operated by 14 scientists, belonging
to Weed Science, Entomology, Pathology, Bio-technology,
Animal and Fishery Science and Extension. The results
obtained from 13 research projects are summarized
hereunder.

During extensive surveys (2017-18) in 24
districts of Chhattisgarh, whitefly transmitted
begomovirus and potyvirus infection on crops were
recorded and level of damage has been documented. The
begomoviruse affecting pulses and vegetables were the
most important in this region followed by potyvirus
causing ring spot disease in papaya (> 90 %). Based on
these results, experiment was conducted during kharif
2017 to understand the occurrence and distribution of
begomoviruses and vectors.

A total 250 Aeromonas and other bacteria were
recovered from 560 fish samples, collected from
diseased pungas, rohu, common carp, catla, mrigal, big
head, slime, sediments and pond water samples. All
isolates were found sensitive to vaccines like
levofloxacin, oxytertracycline, cefotaxim, streptomycin,
tetracycline, cefixim, ofloxacin and doxycycline.
Molecular characterization of Aeromonas hydrophila
showed the amplified product of approximately 331 bp
confirming the presence of heat stable toxin producing
ast gene and 596 bp size amplicon confirming the
presence of haemolysin producing hly gene. The LD,, of
A. hydrophila inrohuwas calculatedas 1.85 x 10° CFU.

The causative agent of Haemorrhagic
Septicaemia in cattle and buffalo belonging different
districts of Chhattisgarh was identified as Pasteurella
multocida through PM-PCR. It is concluded that there is
greatrisk ofanimals to acquire infection in future.

For detection of bovine brucellosis, leptospirosis
and IBR, a total of 218 blood samples of cattle and

buffaloes drawn from eight districts of Chhattisgarh
were subjected to total genomic DNA extraction
technique. Out of them, 20, 46 and 61 samples were
positive for brucellosis, leptospirosis and IBR
respectively. A total of four isolates of Brucella spp. were
isolated and confirmed by becsp31 gene PCR. Apart from
Brucella spp., many isolates of Staphylococcus, Esherichia
coli, Salmonella, Klebsiella, Enterobacter and Bacillus spp.
were also isolated and identified from blood and clinical
samples.

A total of 34 bacterial endophytic microbes
isolated from pigeonpea (20) and lathyrus (14) were
characterized and sequenced with 16S rDNA and
deposited in NCBI GenBank. Out of 34 bacterial
endophytes, three isolates were found to have potential
PSA. Metagenomics study of bacterial endophytes in
L. sativus registered in NCBI with Bioproject ID PRJNA
3922109.

In order to identify the common promoter motifs
from Fusarium graminearum xylanases and wheat
xylanase inhibitor proteins, a comparative analysis of
eleven wheat TAXI sequences with twelve

F. graminearum Endo-1,4-B-Xylanases sequences was
conducted. Interestingly, a motif identified from
CAH10283 represented a GO term for DNA-directed RNA
polymerase activity. The identified common promoter
motifs may be involved in the interaction between wheat
TAXI proteins and F. graminearum Endo-1,4-3-Xylanases.

The seven IRBB lines of rice from IRRI,
Philippines and seeds of rice from NRRI, Cuttack and
[IRR, Hyderabad were multiplied and evaluated for their
physiological characteristics. After molecular markers
based screening of resistance genes in the rice lines,
crosses were made between MTU 1010 and URBB 66.

A total of 2038 germplasm/accessions/mini
core/wild species of rice, wheat, pearlmillet, minor millet,
teosinte, pigeonpea, lathyrus, chickpea and brinjal were
procured during 2017-18 from NBPGR, ICRISAT, IIMR,
[IVR and NIRR for field screening against biotic stresses.
Two insect pests like aphid (Hysteroneura setariae) and
earhead caterpillar (Cryptoblabes angustipennella &
Eublemma silicula) were recorded in finger millet
accessions and 29 and 152 lines were found to be free
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from the infestation of aphids and earhead caterpillar,
respectively. Among diseases, the neck blast, finger blast
and banded sheath blight were observed with moderate
to high severity under natural conditions and eleven
accessions viz.,, GEC5,GEC 34, GEC76,GEC107,GEC 122,
GEC 164, GEC 166, GEC 345, GEC 505, GEC 506, and GEC
507 have shown no neck and finger blast symptom.
Mainly brown spot disease was observed in barnyard
millet and 15 accessions (GECH 5, GECH 22, GECH 407,
GECH 486, GECH 642, GECH 643, GECH 646, GECH 664,
GECH 667, GECH 692, GECH 708, GECH 713, GECH 714,
GECH 721 and GECH 722) were found to be moderately
resistant. Among foxtail millet accessions (94),
moderately resistance response againstleaf spot disease
was observed in 13 accessions viz., GS 219, GS 256, GS
260, GS 419, GS 432, GS 498, GS 512, GS 515, GS 678, GS
763, GS 792, GS 956 and GS 1500. All the little millet
accessions were free from diseases except for very low
sheath blightincidence inafewlines.

Outof110accessions of Lathyrus screened under
field condition during rabi 2017-18, 13 lines were found
to be moderately resistant to thrips while 28 and 43
accessions of wheat were found to be highly and
moderately resistant to aphids, respectively. Similarly, 20
and 40 wheat accessions were highly and moderately
resistant to pink stem-borer. In chickpea, the lines,
ICC708,1CC1205,1CC1923,1CC3946, 1CC4495, ICC7441,
ICC9402, ICC9755, 1€C9942, 1CC10399, ICC11664,
[CC12928, 1€CC12947, 1CC14595, 1CC14831, 1CC4973,
[CC12968, 1CC16915, ICC15567, 1CC8950, ICC15610,
ICC15612 were totally free from root rot/wilt while 122
lines were moderately susceptible to Helicoverpa
armigera.

Yield loss assessment in both low and up-land
rice is essential to identify the potential biotic stresses in
causing huge yield loss. The yield loss estimation in low-
land rice during kharif2017 indicated that the maximum
yield of 4.8 t/ha was recorded in low-land rice plots
which were maintained free from insects, diseases and
weeds.

The pink stem-borer is trying to emerge in wheat
growing areas of Chhattisgarh. The prevalence of wheat
pink stem-borer ranged from 5 to 10% in various
districts of Chhattisgarh during rabi 2017-18. The early
maturing wheat accessions were found to be highly
susceptible to pink stem-borer. The wheat plots received
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basal application of K, + foliar application of Si @ 4 mL/L
was less preferred by pink stem-borer and recorded the
minimum infestation of 14 per cent.

The basic information on the abundance of
yellow stem-borer (YSB) in summer rice provide tips to
plan for plant protection interventions especially
biological control. Monitoring of prevalence of YSB
during summer low-land rice 2017 indicated the
presence of two broods during 11" and 16"
meteorological standard week. Increase of temperature
coupled with reduction of relative humidity and scanty
rainfall were favourable to the multiplication of YSB. Host
insects produce characteristic hydrocarbons, fatty acids
and proteins which stimulate natural enemies to
intensify their search in the vicinity of the host. The
parasitization rate of Trichogramma chilonis was
enhanced in hexane extract of whole body female yellow
stem-borer (1000 ppm) treated eggs from naught to
12.34%, 6.80 to 65.44% and 11.66 to 87.84% on 3", 5"
and 7" day after exposure to parasitoids, respectively
while they were naught to 10.94, 11.66 to 77.30% and
15.02 to 95.96% for the same period of exposure to
T japonicum. Sequential release of egg parasitoid @ 6.25
cc/ha at weekly interval ie. three releases of T. japonicum
on 32", 39" and 46" day after transplanting (DAT),
followed by three releases of T. chilonis on 46", 53" and
60" DAT was optimum to manage rice stem-borer during
kharif2017,resulting 1.25% dead heartand 1.09% white
ear, in contrast to control with 2.29 and 2.25%,
respectively.

Native bio-control agents are efficient in
management of lepidopteran pests of crops. An egg
parasitoid, Trichogramma spp. and a gram positive soil
bacterium, Bacillus thuringiensis are versatile potential
bio-control agents in management of lepidopteran pests
of crops. A total of eight native population of
Trichogramma spp. from Baronda farm and two from
Ballod district of Chhattisgarh recovered from low-land
rice during kharif 2017 were identified as T japonicum
and T chilonis, respectively. A total of 67 soil samples
were collected from various agro and forest eco-systems
of Chhattisgarh, Tripura, Meghalaya and Assam for
isolation of B. thuringiensis and are under process.

Weeds are the major constraint in direct seeded
rice (DSR) production system. Rice seed sown with
closer spacing (15 cm) under DSR during kharif 2017

28 ICAR - National Institute of Biotic Stress Management



Q> Annual Report 2017-18 @g\)

recorded 34% reduction in grasses, 40% in broadleaved
weeds, and 24% in sedges over wider row spaced crop
(25 cm). The high seed rate of 100 kg/ha sown plots
reduced the weed biomass of grasses, broadleaved and
sedges than the 40 kg/ha and increased rice yield by
32%. Among herbicides evaluated in DSR, the Nominee
Gold performed excellent to record the highest weed
control efficiency of 78% followed by Green label (64%)
and Takila (58%) respectively, recording the highest
yield 0f49.50 q/ha.

The collection of primary data to develop
interactive educational multimedia module for the benefit
of rice and Lathyrus growers was completed. The
benchmark surveys were completed to assess technology
gaps and adoption status. As a part of e-extension approach,
ICAR-NIBSM activity platform was created in Facebook and
YouTube social media for mass-reach of scientific
information and institute activities. Digitalization of mass
production of bio control agents and pheromone technology
instructional videosisin post-production stage.

The major nematode species observed in a survey
performed during rabi 2017-18 were Meloidogyne
graminicola in rice and M. incognita and Helicotylenchus

:::::

spp. in vegetables. Among 77 rice lines screened during
kharif 2017 under pot-culture condition, 36, 26 and 14 lines
were designated as susceptible, highly susceptible and
moderately resistant, respectively to root-knot nematode.
Among pulses accessions screened, one pigeonpea, five
mungbean and six urdbean accessions were moderately
resistant to M. incognita. While studying the host races of
nematode, rice (PB 1121) and bajra (HHB 67) were found to
be highly preferred by M. graminicola (Rf value of 4.94 and
4.07, respectively) followed by rice (Century Patna) (3.94),
Leptochloa chinensis (3.23), Dactyloctenium aegyptium
(3.17). All the tested plants except onion, tomato and brinjal
wererecorded ashostraces of M. graminicola.

A total of 10 interventions like rice fallow pulse
production, goat farming, backyard poultry, oyster
mushroom production, farmer communication centre,
low-cost azolla production, drudgery reduction
equipments, nutritional home garden, capacity building
programme and eco-friendly plant protection
techniques were untaken under Farmer FIRST
Programme during 2017-18 in which, 2168 farm families
were benefitted, besides up-lifting of socio-economic
status through additional income.
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Introduction

Freedom from biotic stresses for enhancement of farm
prosperity is the vision on which the ICAR-National
Institute of Biotic Stress Management (NIBSM), Raipur
(Chhattisgarh) has been founded during the 12" five year
plan period on October 07, 2012 by Shri Sharad Pawar,
Hon'ble Minister of Agriculture and Food Processing
Industries.

The NIBSM shall have four schools viz., Crop
health management research (CHMR), with activities/
programmes in regard to holistic crop health
management issues, Crop health biology research
(CHBR) with activities/programmes in regard to biology
of crops as influenced by biotic stresses, Crop resistance
system research (CRSR) with activities / programmes in
utilization of modern frontier science-based plant
resistance sourcing and its exploitation and Crop Health
policy-support research (CHPR) with a focus related to
research requirements to address contextual various
policy frame-work that the system demands in crop
health research.

The research units of ICAR-NIBSM has been
divided in to four sections viz., Analytical and Weed
Science, Entomology and Nematology, Plant Pathology
and Bio-technology and the faculties of the respective
section were accommodated in section-wise
laboratories in the newly renovated buildings of the
Baronda campus. The mandate of ICAR-NIBSM has been
segregated into four programme and a total of 11
institutionally funded research projects and three
externally funded projects were formulated,
accommodated and carried out by 14 scientists

belonging to Weed Science, Entomology, Pathology, Bio-
technology, Animal and Fishery Science and Extension.
A central laboratory facility in the section of bio-
technology was created by assembling all equipments for
molecular biology experiments.

The total outlay proposed for the period from
April 2017 to March 2020 is Rs. 313.84 crores which
include Rs. 226.17 crores for capital including Rs. 220.97
crores for infrastructure. The outlay of Rs. 86.89 crores is
required for pay and allowances, maintenance of the
establishment, replacement and repair of equipments,
vehicles and other utility items. The proposal includes
budget for strengthening ongoing research programmes
and also to support the proposed new programmes. The
SFC on thematic area of plant protection and pollinator
research was approved on 19th January 2018 in which
5453 lakhs was sanctioned to NIBSM for the period of
2017-2020.

During 2017-18, the progress pertinent to the
works of ICAR-NIBSM has been geared up through
renovation of various existing buildings to accommodate
various laboratories, sitting places of scientists, farm
office, go-down for farm produce, input store and toilet.

A total of Rs. 52.87 crores was sanctioned by the
Council to construct administrative building including
library, cafeteria block, two school buildings and boys and
girls hostel and the progress of work was monitored by the
committee chaired by the Hon'ble DDG (Crop Science),
ICAR, New Delhi on January 24, 2018. During 2017-18, a
total of 23.55 crores were spent to various activities of
ICAR-NIBSM with sale proceed of Rs. 23.181akhs.
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Vision

Freedom from Biotic Stresses for Enhancement of Farm Prosperity

Mission

Alleviating Biotic Stresses for increased Agricultural Production

Mandate
e Basic, strategicand 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
e Provide scholastic leadership in contemporary areas and offer post-
graduate degree inidentified areas
e Develop suitable research projects in network mode on pernicious
pestilence issues with desired plurality and priority
e Develop relevant policy supportresearch for biotic stress management
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Weather Report

Weather Report of ICAR-NIBSM (2017-18)

Temperature °C RH (%) Rainfall Wind Sun
Month Velocity Shine

Max Min Max Min (mm) (Kmph) (h)

April 2017 42.2 24.5 36.3 8.3 2.7 10.4 262

May 43.1 27.8 47.0 13.9 33.4 12.4 262

June 37.7 27.0 77.0 34.5 142.3 15.5 108
July 30.5 25.2 93.2 63.2 151.1 14.6 155.8
August 31.4 25.3 95.1 63.5 5.1 8.1 180.5
September 32.4 25.0 98.2 60.2 2.5 4.3 189.5

October 32.5 23.5 90.0 56.0 504 2.5 6.5
November 29.7 15.7 92.5 339 0 13.0 461.5
December 29.7 111 90.0 21.2 0 12.3 417.5
January 2018 28.6 9.6 8.03 17.0 0 12.3 483.1
February 31.5 15.1 80.0 21.0 0 121 490.8
March 35.9 20.3 62.3 18.5 0 9.9 547.1

Source: Automatic Weather Station, NIBSM, Raipur

The Baronda Farm of ICAR-NIBSM is located in the latitude of 21° 30" N and longitude of 82° 0' E with 314 msl. The
major crop during kharif 2017 was rice (Cv. Swarna, Mahamaya) and pigeonpea while chickpea, Lathyrus and wheat
were major duringrabi2017-18.

Fig 1. Month-wise maximum and minimum temperature (°C) during 2017-18
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The maximum and minimum temperatures ranged from 28.6°C to 43.1°C and 9.6°C to 27.8°C, respectively during
2017-18. Increase of temperature starting from April was favourable for the fast multiplication of yellow stem-borer
and leaf-folder in summer rice. During kharif 2017, the temperature did not have influence on status of pests and
diseases during which their prevalence were low to medium. During rabi 2017-18, pink stem-borer in wheat, thrips in
Lathyrus and Helicoverpa armigera in chickpea were recorded as low to medium.
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Fig 2. Month-wise maximum and minimum relative humidity (%)
during 2017-18
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The relative humidity during 2017-18 ranged from 63.5 to 98.2% which did not favour for the multiplication of insect
pests during kharif2017 inrice while brown spotincidence was noticed onrice cultivars, Swarna and Mahamaya.

Fig 3. Month-wise rainfall (mm} during 2017-18
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The maximum rainfall was noticed during kharif 2017 which did not encourage any pests and diseases to alarming
situation, however, rainfall favoured the medium incidence of BPH in farmers' field. Irrespective of the seasons, yield
lossinlowland and direct seeded rice by weeds was noticed.
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Research Highlights

Programme-wise research accomplishments during
2017-18

Institute Funded Project

Programme 1 : Pest and pathogen genetic resources
(PPGR) and their management
1.1 Characterization of viruses and virus-like-
organisms affecting economically important crops
(PN. Sivalingam, K.C. Sharma, Yogesh Yele,
Vinay Kumar, P. Mooventhan)
Prevalence of viral diseases of crops in Chhattisgarh
Three surveys were conducted in the farmers' field of
twenty three districts covering southern, plain and
northern regions of Chhattisgarh to understand the
prevalence of viral diseases in agriculturally important
crop plants. The whitefly transmitted begomovirus
infections were noticed in pulses like mungbean,
urdbean, cow pea, Dolichos bean and pigeonpea (yellow
mosaic disease; 7-94%), vegetable crops such as okra
(91-100% yellow vein mosaic; 78-100% leaf curl
disease), chilli (17% leaf curl disease), sponge gourd (78-
98% leaf crinkle disease), bitter gourd (52-100% leaf
crinkle and 43% mosaic disease) and papaya (mosaic
and leaf curl disease). Other non-begomoviral diseases
such asleafcrinkle disease in mungbean (98%), ring spot
disease in papaya (97%), mosaic disease in cucumber
(3%) were also observed. Rating of viral diseases

CHRATTISGARA o ; affecting several field
e and horticultural crops

; ur'ﬁ'\“f"ll“‘m. | was also done with
nble A """ group comprising 43

LA et L A farmers at KVK,
[TA - N A .| Ambikapur and KVK,
ol ¥ Bilaspur, during the
P “ﬂ . surveys. Based on the
i : ' feedback of the
' L, - farmers, the viral
...... A 7| diseases like mungbean

and urdbean-yellow

- == mosaic and leaf crinkle

diseases, Dolichos bean-
yellow mosaic, tomato-

Fig 1. Mapping on surveyed areas
for biotic stresses in Chhattisgarh

leaf curl and spotted wilt, chilli-leaf curl, okra-yellow
mosaic, cucumber-mosaic, sponge gourd, bitter gourd
and ridge gourd-leaf crinkle and curl and papaya-ring
spot and curl were identified as economically important

(Fig1).

Understanding the begomovirus occurrence and
distribution among pulses and vegetables

Surveys conducted in 23 districts of Chhattisgarh during
the period of report clearly revealed that begomoviruses
affecting pulses and vegetables were the most important
in this region followed by potyvirus causing ring spot
disease in papaya (> 90 %). Based on these results,
experiment was conducted during kharif 2017 to
understand the occurrence and distribution of
begomoviruses and vectors among the crops belonging to
Leguminaceae (mungbean, urdbean, cowpea,), Malvaceae
(okra), Solanaceae (tomato, chilli, brinjal) and
Cucurbitaceae (bitter gourd, ridge gourd, cucumber;, bottle
gourd). The preliminary results showed that leaf crinkle
disease of ridge gourd (28 DAS) appeared first followed by
bitter gourd. Bottle gourd and cucumber did not show any
phenotypic symptoms. Leaf curl disease in tomato and
chilli appeared late (> 55 DAT). Interestingly yellow
mosaic disease noticed only on urdbean and cowpea not
on mungbean. This variation might be due to
speciation/strains in virus or plant host/varietal
preference by vectors.

1.2. Isolation and characterization of pathogens
causing various diseases in animals and fishes
(B. K. Choudhary, Mamta Choudhary, Lata Jain)
Studies on immune responses of Indian major carps to
biotic stresses in Integrated farming system
(B. K. Choudhary, Mamta Choudhary)
In Chhattisgarh, fish farming system diseases
management are major concern and threat to the
successful aquaculture particularly with high density
fish farming. Thus study was conducted to control for
each individual disease of economic importance. Survey
and sampling work were conducted during last year for
prevalence, pathological and molecular characteristics of
aquatic pathogens from integrated fish farming system of
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all three agro climatic zones of Chhattisgarh.

A total of 560 fish samples were collected and
processed for recovery of Aeromonas and other
bacterial pathogens. The samples were drawn from
diseased pungas, rohu, common carp, catla, mrigal, big
head, slime, sediments and pond water samples.
Moribund fishes showing haemorrhage on the body
and having swollen abdomen were selected for
sampling. Isolation of fish bacterial pathogen from
ailing fishes, sediments and fish slime were performed
on Aeromonas selective media. The dark green smooth
colonies of 1-1.5mm size were picked up for further
purification and characterization. The pure colonies of
Aeromonas yielded pale colonies on MacConkey agar
and off white colonies on brain heart infusion agar
plates. Recovered Aeromonas and other bacterial
pathogens were purified, characterized and
cryopreserved at-80°C for further use.

Extended Phenotypic studies

All nearly 250 Aeromonas and other bacterial strains
were tested for 26 morphological and biological
characteristics, 31 biochemical characteristics and 24
carbohydrate fermentation tests.

Antibiotic sensitivity test

All the Aeromonas spp. were subjected to antibiotic
sensitivity test. The antibiogram shows the remarkable
public health hazards due to presence of these pathogens in
food chain. Isolates of 91.30% were found resistant for
Vancomycin, 56.52% for Rifampicin, 47.82% for
Kanamycin, 21.73% for Colistin, 91.30% for Amoxycillin
and clavulanic acid, 17.39% for Pefloxacin and 100%
resistance was recorded for Ampicillin while 30.43%
isolates showed intermediate resistance for Trimethoprim
and Gentamicin. All isolates were found sensitive to
Levofloxacin, Oxytertracycline, Cefotaxim, Streptomycin,
Tetracycline, Cefixim, Ofloxacin and Doxycycline.

Laser
Mass

Assisted
of Flight

MALDI-TOF MS (Matrix
Desorption/Ionization-Time
Spectrometry) analysis

Approximately 200 Aeromonas and other bacterial
pathogens were confirmed with MALDI-TOF MS analysis
at Department of Veterinary Public Health, Nagpur
Veterinary College, Nagpur. The pure culture of the
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isolate was subjected to various biochemical test
reactions. Further, sample preparation for MALDI-TOF
MS was done as cells from individual colonies were
transferred from agar media into a stainless steel
template. To each sample, 0.5 Lit matrix solution (10
mg/mL 2, 5-dihydroxybenzoic acid in acetonitrile:
ethanol: water (1:1:1) with 0.3% trifluoro acetic acid)
was added. Evaporation of the solventand crystallization
was performed at room temperature. All strains were
analyzed in duplicate.

Molecular characterization of Aeromonas hydrophila

In the present study, DNA from 35 representative isolates
of A. hydrophila was isolated. PCR was carried out in
thermal cycler using A. hydrophila specific primer pairs
targeting various virulent genes. PCR product was
electrophoresed on 2 percent agarose gel. Isolates of
A. hydrophila showed amplified product of
approximately 331 bp confirming the presence of heat
stable toxin producing ast gene and 596 bp size amplicon
confirming the presence of haemolysin producing hly
gene (Fig 2).

Fig 2. PCR Gel picture showing presence of
heamolysin gene isolated from diseased fish.

In-vivo pathogenicity (LD,,) determination

In-vivo pathogenicity (LD,,) of the A. hydrophila isolates
was evaluated in rohu (Labeo rohita). In order to
determine the LD,, The experiment was conducted in
100 L plastic tanks. The bacterial isolates were sub-
cultured in 5 mL BHI broth and the suspension was
static-incubated at 28 °C for 18 h. The bacterial count was
determined by standard dilution and plating methods.
The suspension was 10-fold serially diluted to obtain the
bacterial concentration of 10" to 10° CFU/mL. The fish in
group (A-B) were injected with 0.1 ml of 18 h old broth
culture intra-peritoneally and observed for mortality
pattern. The control group was injected with 0.1 mL of
PBS. Fish mortality was recorded on every 24 h for 7 d.
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Epidemiology and economic loss assessment of e; f‘f & ‘f rd e"‘ f‘j
Haemorrhagic Septicaemia in cattle and buffaloes S &

(Mamta Choudhary, B.K. Choudhary, Lata Jain) Fig 4. Detection of antibodies in serum samples from cattle
Characterization of Pasteurella multocida isolated from and buffaloes by ELISA

cattle and buffaloes in different districts of Chhattisgarh
were subjected to pathological changes in various vital
organs caused by HS during 2017-18. P. multocida tested
by PM-PCR using P. multocida specific primer to amplify
the KMT1 gene fragment. The causative agent of HS was
identified as P. multocida showed an amplified product of
approximately 460 bp size and the capsular type
identifies as cap B showing amplified product of
approximately 590 bp (Fig 3). A total of 450 post
vaccination serum samples from cattle and buffaloes
were randomly collected from different districts of
Chhattisgarh at different time interval. The protective
efficacy of vaccines in the field condition confers
protection against HS for 8 months (Fig 4). Therefore
there is great risk of animals to acquire infection during
rest 4 months of the period. The pathological lesions
were most consistently observed in heart, lungs, liver,
lung, spleen and kidneys which were of diagnostic
significance, characterized by variable degree of
congestion, haemorrhages and necrosis (Fig 5 &6).

Fig 5. Microphotograph showing haemorrhage and
necrosis in liver (H&E X400)

Fig 6. Microphotograph of kidney showing haemorrhages and
sloughing of lining epithelium of renal tubules (H&E X400)

Studies on microbes associated with reproductive
bioticstressin bovine

(Lata Jain, Vinay Kumar,

S.B. Barbuddhe, Mamta Choudhary)

For detection of bovine brucellosis, DNA was extracted

from 218 blood samples of cattle and buffaloes from

Fig 3. Detection of Capsular type of P. multocida by eight districts of Chhattisgarh [Kanker (22), Raigarh

PCR Lane M1 & M2: 100 bp DNA ladder, Lane 1: Positive (40), Rajnandgaon (40), Sarguja (14), Raipur (30),
control, Lane 8: Negative control , Lane 2 to Lane 7 test isolates
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Jashpur (34), Bastar (10) and Mahasamund (28)] and
was processed for PCR based detection of brucellosis
using primers of bcsp31 gene having product size of 636
bp (Fig 7). Out of these, 20 were positive for presence of
Brucella DNA with an overall prevalence of 9.17%.
District wise prevalence of Brucella infection using
bcsp31 gene based PCRis shown in figure 8.

1000 bp

Sk 636 bp

Fig 7. Detection of bovine brucellosis infection from
blood using besp31 gene PCR
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Fig 8. Identification of bovine brucellosis using besp31 gene based PCR

Similarly for detection of bovine leptospirosis, out
of 218 blood samples, 46 samples were found positive for
leptospira using LipL32 gene based PCR primers having
productsize of 422bp with an overall prevalence of 21.1%
(Fig 9). District wise per cent prevalence for leptospirosis
using PCRis shownin figure 10.

M12 323245 67 389 10 1112 PNM

500 bp -
© 422bp

Fig 9. Detection of bovine leptospirosis infection from
blood using LipL32 gene PCR
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Prevalence of leptospirosis using LipL32 gene PCR
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Fig 10. Identification of bovine leptospirosis using LipL32 gene based PCR

Likewise samples tested for infectious bovine
rhinotracheitis (UBR). On gB gene based PCR diagnosis
of bovine herpes virus (BoHV-1) of 218 blood samples,
61 samples were found positive for IBR having product
size of 478bp with an overall prevalence of 27.98%.
(Fig 11). District wise per cent prevalence for BHV-1/IBR
using PCRisshownin figure 12.

500bp -
- 478 bp

Fig 11. Detection of BHV-1 infection from blood using gB gene PCR
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Fig 12. Identification of BHV-1/IBR using gB gene based PCR

Isolation of causative agent
Attempted for isolation of Brucella, Leptospira and
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Campylobacter spp. from 135 blood samples (stored at -
80°C) and 16 clinical samples. A total of 4 isolates of
Brucella spp. were isolated (Fig 13) and confirmed by
bcsp31 gene PCR.
Apart from Brucella
spp., many isolates of
Staphylococcus,
Esherichia coli,
Salmonella, Klebsiella,
Enterobacter, Bacillus
spp.were also isolated
and identified from
blood and clinical
samples.

Fig 13. Cultural isolation of Brucella
abortus from aborted placenta.

Programme 2 : Molecular biology of biotic stress
reaction
2.1. Exploring endophytes in legume crops (pigeon
pea and Lathyrus) for enhanced nutrition and biotic
stress management

(Vinay Kumar, Lata Jain, S.K. Jain)
Endophytes are the microbes that live inside the plant
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tissues without causing any apparent harm to the host.
These microbial communities are known to play a
crucial role in the functioning of plants by influencing
their physiology and development. A total of 34
bacterial endophytic microbes were isolated from
pigeon pea (20) and Lathyrus (14), respectively using
the suitable culture medium. The isolated endophytic
microbes were characterized using 16S rDNA and their
gene sequences were submitted to NCBI GenBank.
Bacterial endophytes isolated from pigeon pea and
Lathyrus and rice and their 16S rDNA sequences
charecterized and submitted to NCBI 34 Nos and detail
is mentioned in Table 1. The bacterial endophytes from
legume and cereal crops have been isolated,
characterized for potential plant growth promoting
activities and antimicrobial activities against plant
pathogens. The major group of bacterial endophytes
includes: Bacillus cereus, Bacillus subtilis, Bacillus
stratosphericus, Klebsiella pneumonae, Bacillus
toyonensis, Brevibacillus brevis, Enterobacter
xiangfangensis, Enterobacter tobacai, Enterobacter sp.,
Pantoea, Serretia spp. etc.

Table 1. Detail of 16S rDNA and ITS sequences submitted to NCBI and their accession numbers

S. Bacterial /Fungal endophytes

NCBI Accession Numbers

from pigeonpea (20 Nos)

1. | 165 rDNA sequences of bacterial endophytes isolated

MF445139-MF445140
MF445129-MF445133
MF449413-MF449416
MF449407-MF449412
MF407478 -MF407480

from Lathyrus (14 Nos)

2. | 165 rDNA sequences of bacterial endophytes isolated

MF445141-MF445144
MF445134-MF445135
MF445136-MF445138
MG722863-MG722864
MG722707;MH393318
MG722791

ITS sequences of fungal endophytes of pigeonpea

MG738277 - MG7382788

ITS sequences of fungal endophytes of Lathyrus

MG7382789- MG7382795

Sl

ITS sequences of fungal endophytes of rice

MG7382796- MG7382797
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Internal transcribed spacer (ITS) of fungal
endophytes isolated from pigeonpea, Lathyrus and rice
were characterized and submitted to NCBI (Table 1). The
major group of fungal endophytes identified as Fusarium
fujikuroi, Talaromyces pinophilus, Fusarium proliferatum,
Aspergillus nomius etc. Bacterial endophytes were also
screened for their efficacy against the stem rot causing
pathogenic fungi Sclerotium rolfsii, and Rhizoctonia
solani showed variable antimicrobial effect.

Plant Growth Promoting activities of bacterial
endophytes

Bacterial endophytes were characterized for plant
growth promoting activities such as phosphate
solubilising, indole acetic acid production, DNase assay
and other biochemical activities. Phosphorus is an
essential macronutrient for growth and development of
plants involved in important metabolic pathways like
photosynthesis, biological oxidation, nutrient uptake
and cell division. Worldwide soils are supplemented with
inorganic P as chemical fertilizers to support crop
production but repeated use of fertilizers deteriorates
soil quality. Application of phosphate-solubilizing
bacteria increases soil fertility due to their ability to
convert insoluble P to soluble P by releasing organic
acids, chelation and ion exchange. Isolated endophytes
were screened for their activity as phosphate solublizing
agent and found that three isolates found to have
potential PSA (Fig 14).

— o

Fig 14. Plant growth promoting activities of bacterial endophytes

Metagenomics analysis of bacterial endophytes of
Lathyrus sativus using NGS approach (Illumina
platform)

Metagenomics study of bacterial endophytes associated
with different parts of Lathyrus sativus is conducted
using next generation illumina sequencing approach and
the bioproject entitled “Metagenomics study of bacterial
endophytes in Lathyrus sativus” registered with NCBI
with Bioproject ID PRJNA 392219. Genomic data of
generated by illumina sequencing of six tissues samples
were deposited to NCBI and accession numbers were
obtained (Table 2).

Table 2. Bio-project accession number of PRJNA 392219

S. No. Biosample ID with tissue name Sequence Read Archive (SRA) Accession
number
1 SAMN(08156969- Pod SRP126515(Six libraries); SRR6366354
2. SAMNO08156971-Flower SRR6366355
3. SAMNO08156972-Stem SRR6366356
4. SAMNO08156973-Leaf SRR6366357
= SAMNO08156974-Root SRR6366358
6. SAMNO08156975-Rhizospheric soil SRR6366359
40 ICAR - National Institute of Biotic Stress Management
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For metageomics analysis of bacterial
endophytes of L. sativus five plant tissues/ parts namely
root, stem, leaf, flower, pod rhizospheric soil was used
for sequencing using illumina sequencer. The V3-V4
region of the 16S were amplified and sequenced. The
detail of reads generated using illumina sequencing is
given in Table 3 and quality parameter of NGS reads like
GC content, PHRED score and average read length is
presented in figure 15. The read were stitched and used
for bioinformatics analysis using QIIME for analyzing
16s metagenome data from NGS platforms. Sequences
aligned and to make Operational Taxonomic Unit (OTU)
Representative sequences of each OTU were annotated
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for taxonomic assignment (Table 4). A total of 352460
sequences generated 172 OTUs in Flowers, 326615
sequences generated 82 OTUs in Leaf, 349327
sequences generated 152 OTUs in Pod, 239565
sequences generated 95 OTUs in Root, 319244
sequences generated 209 OTUs in Stem and 459803
sequences generated 6558 OTUs in Soil sample. The
predominant phylum in flower, leaf, pod and stem is
Cyanobacteria while in root and soil sample has
Proteobacteria as predominant phylum. The measure
of alpha diversity shows 294, 283, 158, 360, 157 and
6631 observed species in flower, pod, leaf, stem, root
and soil samples, respectively.

Table 3. NGS statistics of Lathyrus sativus samples

Sample ID Reads (R1) Reads Total Total Data Total
(R2) reads (Mb) Reads
(R1+R2) (stitched)
Root 258314 258314 516628 129.16 239565
Leaf 369152 369152 738304 184.58 326615
Flower 435835 435835 871670 21792 352460
Stem 362976 362976 725952 181.49 319244
Pod 408680 408680 817360 204.34 349327
Rhizopheric 504315 504315 1008630 252.16 459803
Soil
Quality statistics of stitched reads
2.2 GC-content d 2.4 Quality distribution 6
. ; §: .....ul[l|||||i 1
S SRR R - T B
3.2 Nucleotide contributions 160,000 B uploade:
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Fig 15. Quality statistics of stitched reads generated by Illumina sequencing
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Table 4. OTU assignment of Lathyrus sativus stitched reads

Sr. No. Sample name Number of Number of OTUs with
OTUs taxonomic assignment

1. Flower 172 172

2. Leaf 82 82

3. Pod 152 151

4. Root 95 95

5. Stem 209 207

6. Rhizospheric Sail 6558 6551

2.2. Identification of biotic stress induced promoters
fromresistance source plants

(PN. Sivalingam, L.L. Kharbikar, Vinay Kumar)
In-silico identification of common promoter motifs
from Fusarium graminearum xylanases and wheat
xylanase inhibitor proteins
Xylanase (Endo-1,4-B-Xylanases) is an enzyme which
degrades the linear polysaccharide beta-1, 4-xylan into
xylose, thus breaking down hemicellulose, one of the
major components of plant cell walls. Xylanase inhibitor
is a molecule that binds to xylanase and decreases its
activity. Since blocking the xylanase's activity can kill a
pathogen or correct a metabolic imbalance, many plants
produce xylanase inhibitors. Wheat (Triticum aestivum
L.) is vulnerable to a xylanase producing devastating
pathogen, E graminearum, therefore its xylanase
inhibitor (TAXI) plays an important role in the defence
strategy. In order to identify the common promoter
motifs from F graminearum xylanases and wheat
xylanase inhibitor proteins, a comparative analysis of
eleven wheat TAXI sequences with twelve
E graminearum Endo-1,4-B-Xylanases sequences was
conducted.

An extensive search of the motifs and their
positions was executed by MEME software, which
identified seven common promoter motifs in both the
sequences (Fig. 6). The obtained results identified highly
conserved promoter motifs in both the sequences.
BAD72880, BAD72881, BAD72882, BAD72883,
CAD27730, CCX28654, and CCX28656 contain similar
motifs arranged in identical order. Gene ontology (GO)
analysis revealed that all the identified motifs are
performing certain molecular functions in biological
processes as the cellular components. Most motifs
represented the GO terms for a structural constituent of
ribosomes; however, the motifs identified from
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BAD72881, BAD72883, CCX28654 and CCX28656 also
represented the GO terms for helicase activity.
Interestingly, a motif identified from CAH10283
represented a GO term for DNA-directed RNA
polymerase activity. The identified common promoter
motifs may be involved in the interaction between wheat
TAXI proteins and F. graminearum Endo-1,4-3-Xylanases
(Fig1e6)
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Fig 16. Representative logos of the five common promoter motifs
identified in-silico from wheat TAXI proteins and F. graminearum
Endo-1,4-pB-Xylanases: a) motif from BAD72880,

b) motif from BAD72881, c) motif from BAD72882,

d) motif from BAD72883, e) motif from CAD27730.
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2.3. Development of super donors in rice carrying
tolerance to multiple stresses (Bacterial Leaf Blight,
Brown Plant Hopper and Blast)

(Vinay Kumar, P.N. Sivalingam, Mallikarjuna J., S.K. Jain)
Research programme initiated for the development of
super donor of rice for multiple biotic stress resistance
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genes viz; bacterial leaf blight, brown plant hopper and
blast. In order to procure resistance genes introgressed
lines of rice, standard material transfer agreement
(SMTA) was signed with International Rice Research
Institute (IRRI), Philippines and procured seven IRBB
lines containing Xa gene resistance to the BLB disease
(Xanthomonas oryzae). Seed obtained from NRRI and
IRRI were multiplied in the field conditions as well as in
pots and their physiological characteristics like,
flowering time, disease appearance was observed along
with the local varieties of Chhattisgarh namely
Mahamaya, MTU 1010. Total genomic DNA was extracted
from IRBB lines and local varieties MTU 1010, IR64 and
Mahamaya. The gene specific primers for BLB resistance
genes, Xa21-pTA248; Xal3- SG-136; Xal3-Xal3-prom;
Xa5-Xa5S; Xa5- RM-13; and Xa7-M5 were synthesized
and used for the PCR based confirmation of resistance
genes in the introgressed lines (Fig 17). After molecular
markers based screening and conformation of resistance
genes in the rice lines, crosses were made between MTU
1010 and rice line having five genes (IRBB66) for BLB
resistance and about 35 seeds were developed.
Furthermore, procurement of introgressed rice lines
having genes for bacterial leaf blight, blast and brown
plant hopper (BPH) along with seven wild species of rice
from IRRI, Philippines s in process.

In order to develop repository, isolation of
X. oryzae from BLB suspected samples collected from
different parts of country were used, BLB suspected
samples representing five states of India viz.,
Chhattisgarh, Odisha, Assam, Tripura and Meghalaya.
The isolated bacterial stains preliminary screened for
Xanthomonas spp. and stored as glycerol stock for further
confirmation and characterization. Whereas, standard
reference of X. oryzae strain obtained from [IRR was sub-
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cultured, maintained and preserved as glycerol stock.

1 2 3 4 5 6

Fig 17. Molecular marker based confirmation of presence of BLB
resistance genes in introgresed lines; 1. Xa21-pTA248; 2. Xal3- SG-136;
3. Xal3-Xal3-prom; 4. Xa5-Xa5S; 5. XaS- RM-13; 6. Xa7-M5.

Programme 3 : Genetic and Genomic resources for
stress tolerance
3.1. Genepool profiling in crop plants for tolerance to
biotic stresses

(S.K. Jain, Anil Dixit, R.K. Murali Baskaran, K.C. Sharma,

P.N. Sivalingam, Mallikarjuna ]., Yogesh Yele)

Due to intensification and changes in agricultural
practices, new biotic stress problems have emerged in
different crops and severity of such stresses increased.
Thus, re-assessing the resistance levels and searching for
newer sources of resistance in cultivated crops and their
wild-relatives against major biotic stresses of different
crops needed to be undertaken. Therefore, screening of a
core and mini-core collections of major crops and their
wild relative species against major biotic stresses in
crops like pigeon pea, pearl millet, minor millets, Vigna
spp., wheat, chickpea, Lathyrus, brinjal etc. has been
undertaken at NIBSM.

Germplasm/mini core/wild species accessions
procured

Nearly 2038 germplasm accessions of different crops
were procured during 2017-18 from national and
international institutions (Table 5).
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Table 5. Detail of germplasm procured during 2017-18

S. No. Crop Total Category Donor
accessions
1 Rice 38 Germplasm, pyramided lines IRRI, Philippines; 1IRR,
Hyderabad
2 Chickpea 240 Mini core-subset, Germplasm, ICRISAT, lIPR
3 Finger millet 432 Core sub-set IIMR, Hyderabad
4 Foxtail millet 94 Core sub-set IIMR, Hyderabad
5 Barnyard 61 Core sub-set [IMR, Hyderabad
millet
6 Little millet 50 Core sub-set IIMR, Hyderabad
7 Proso millet 48 Core sub-set IIMR, Hyderabad
8 Mung bean 02 Local land race germplasm NIBSM, Raipur
9 Pearl millet 264 Mini core-subset, Diverse lines| ICRISAT, IGFRI
wild species
10 Brinjal 192 Germplasm NBPGR
11 Pigeonpea 173 Mini core sub-set, wild species| IARI, ICRISAT, NIBSM
local land races
12 Lathyrus 110 Germplasm IGKV Raipur
13 Wheat 313 Germplasm, mini core-subset NBPGR, IARI-RS,
Wellington, DWR
14 Teosinte 21 Germplasm NBPGR
TOTAL 2038

Evaluation of minor millets germplasm for pest and
disease tolerance
Core collections of finger millet (429 accessions),
barnyard millet (61 accessions), foxtail millet
(94 accessions) and little millet (50 accessions) received
from ICAR-Indian Institute of Millets Research,
Hyderabad were screened against various insect-pests
and diseases under natural field condition at the NIBSM
experimental farm, Baronda, Raipur during kharif 2017
season. Germplasm were planted in augmented design in
a 2 m row line. The pest and disease observations were
recorded following standard evaluation system for small
milletas per recommendation of AICRP on small millets.
Maximum insect pest activity was found in finger
millet lines than other millets. The early stage of finger
millet lines were infested with the aphid, Hysteroneura
setariae. Among finger millet lines screened, 29 (7% of
total lines) were free from aphid infestation in vegetative
and flowering stage, 314 (72% of total lines) with very
low infestation, 89 (20% of total lines) with medium
infestation and 03 (1% of total lines) with high aphid
infestation (Fig. 18, 19). During the flowering and head
formation stage, finger milletlines were infested with the
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earhead caterpillars, Cryptoblabes angustipennella and
Eublemma silicula. No infestation of earhead caterpillar
was recorded in 152 lines (35% of total lines) till
maturity, low infestation in 37 lines (9% of total lines),
158 line (37% of total lines) with medium and 82 lines
(19% of total lines) with high infestation (Fig. 20, 21). In
rest of the minor millets, crop was healthy and devoid of
pests throughouttheirlife span.
1% 7%

B No infestation
B [ow infestation
B Medium infestation

B [Tigh Infestation

Fig18. Aphid infestation in finger millet

B No infestation

B Low infestation

® Medium infestation
H High infestation

9%
Fig 19. Earhead caterpillar infestation in finger millet
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Fig 20. Earhead caterpillar Fig 21. Aphid infestation
on finger millet on finger millet

In finger millet screening, diseases such as neck
blast, finger blast and banded sheath blight were
observed with moderate to high severity under natural
conditions.

Fig 22. Neck blast Fig 23. Finger blast

Out of 429 accessions of finger millet screened,
113 (27%) and 127 (30%) accessions were found
resistant or moderately resistant to neck blast and finger
blast, respectively, of which 51 accessions showed
resistance to both the phases of blast disease. Eleven
accessions namely, GEC 5, GEC 34, GEC 76, GEC 107, GEC
122, GEC 164, GEC 166, GEC 345, GEC 505, GEC 506, and
GEC 507 have shown no neck and finger blast symptoms
(0 score). Higher percentage of accessions i.e. 46% for
neck blast and 36% for finger blasts showed susceptible
and highly susceptible responses indicating good
developmentofdisease (Fig 22-24).
180 - 168
iéﬁlg ] i 36 ® Neck Blast
120 A 11 ® Finger blast
1 68 4
60 Y’ ¥

40 A 18
20 A
0_

No. of accessions

R(0-1) MR(1.1- MS(3.1- S(5.1-7) HS(7.1-
3) 5) 9

Fig 24. Distribution of accessions (n=429 accessions) in different
categories of neck and finger blast disease of finger millet in 0 to 9
scale. R=Resistant, MR= Moderately resistant, MS=Moderately
Susceptible, S= Susceptible, HS=Highly Susceptible.
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Among the finger millet accessions screened,
banded sheath blight resistance was observed in 177
accessions with 51 accessions showed no symptom of
the disease (0 score) which will be confirmed in the
second season screening. Remaining 252 accessions
were found to be either moderately susceptible of
susceptible.

Sixty one accessions of barnyard millet were
screened during the kharif 2017. Mainly brown spot
disease was observed and most of the accessions showed
moderately susceptible to susceptible response. Only 15
(GECH 5, GECH 22, GECH 407, GECH 486, GECH 642,
GECH 643, GECH 646, GECH 664, GECH 667, GECH 692,
GECH 708, GECH 713, GECH 714, GECH 721 and GECH
722) accessions were found to be moderately resistant
with 5% leaf area affected due to the disease (Fig 25).
Grain smut incidence was very low in 38 accessions
showed less than 1% severity (Fig 26).

ot 1 R P,
Fig 26. Grain smut of Barnyard millet

Among foxtail millet accessions (94), moderately
resistance response against leaf spot disease (Fig 27)
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was observed in only 13 accessions viz., GS 219, GS 256,
GS 260, GS 419, GS 432, GS 498, GS 512, GS 515, GS 678,
GS 763, GS 792, GS 956 and GS 1500 whereas remaining
accessions showed moderately susceptible to
susceptible reactions. Seven accessions were found to be
highly susceptible while 34 accessions were found to be
resistantagainst sheath blight with the score of 3 in the 0-
9 scale including one accession GS 260 with the score of 1
indicating good resistance.

Fig 27. Leaf spot of Foxtail millet

All the little millet accessions were free from
diseases except for very low sheath blight incidence in a
fewlines.

Field Screening of Lathyrus mini-core subsets for
tolerance to biotic stresses

Field screening of 110 mini-core subsets of Lathyrus for
tolerance to thrips, was carried out during rabi 2017-18
(Fig 28). Data were recorded on population of thrips
and aphids and their damage using standard protocols.
Aphids appeared two weeks earlier than thrips on
Lathyrus germplasm. Two different thrips species were
recorded on Lathyrus. The results revealed that 13 out
of 110 accessions were found to be moderately
resistant to thrips based on the incidence. In addition,
the leaf damage by thrips was also found to be
moderate.
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Fig 28. Field layout of screening of Lathyrus germplasm

Field Screening of wheat germplasm for tolerance to
biotic stresses

Field screening of 218 mini-core subsets of
wheat for tolerance to aphids and pink stem borer was
carried out during rabi 2017-18. The number of aphids
per ten plants, and number and percentage of white-ears
were recorded as per standard protocols. Results

revealed that 28 and 43 accessions were found to be
highly resistant and moderately resistant to aphids,
respectively. With respect to pink stem borer, 20 and 40
accessions were highly and moderately resistant,
respectively based on white ear-infestation. Four
accessions showed very high resistance to pink stem-
borer (Fig 29).

y e

Fig 29. Wheat accessions highly resistant and
highly susceptible to pink stem borer

Screening of chickpea germplasm accessions for biotic
stress

A total of 241 chickpea germplasm accessions including
control were screened during rabi 2017-18 season. No
foliar disease was observed in any of the line as dry
weather prevailed during the entire rabi season (Fig 30).
Only rootrot and wilt incidence was recorded. Promising
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accessions viz.,, ICC708, ICC1205, 1CC1923, 1CC3946,
[ICC4495, 1CC7441, 1CC9402, ICC9755, 1CC9942,
ICC10399, ICC11664, 1CC12928, 1CC12947, 1CC14595,
[CC14831, 1CC4973, 1CC12968, 1CC16915, 1CC15567,
[CC8950, ICC15610, ICC15612 were identified as not a
single plant with root rot or wilt symptoms was observed
in these accessions. Further evaluation will be
undertaken in next season with more plant population to
ascertain the results. The same set of chickpea
germplasm accessions was screened against pod borer,
Helicoverpa armigera (Fig 31). Ten plants per line were
sown and observations on number of healthy and
damaged pods due to pod borer were recorded at the
time of crop maturity and per cent pod damage was
calculated. Accessions were categorized on 1-9 scale for
different responses. None of the accessions has shown
highly resistant reaction to pod borer whereas 122 lines
were found to be moderately susceptible (6-7 score), 53
lines least susceptible (3-5 score) and 67 lines highly
susceptible (9 score).

Fig 30. Field layout of chickpea germplasm screening

~~~~~

Fig 31. Pod borer feeding chickpea germplasm

Programme 4 : Strategic and adaptive research in
biotic stress management
4.1. Development of methodologies for estimation of
crop losses due to different biotic stresses in rice
(OryzasativalL.)

(Mallikarjuna J., S.K. Jain, K.C. Sharma)
Relationship between yield and various biotic stresses
inrice
Experiments were conducted to estimate the crop
losses due to various biotic stresses viz., insect pests,
diseases and weeds in transplanted and direct seeded
Swarna during kharif 2017. 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 transplanted paddy, the
major insect pest observed was yellow stem borer with
6.45 to 22.54 % white ear damage. Among diseases,
brown spot was major with 20-50% incidence. Weed
density was in the range of 10 to 85 per sq. m. Maximum
yield of 4.8 t/ha was recorded in T4-insect + disease +
weed free followed by 4.3 t/ha in both T2 and T3
treatments. In direct seeded paddy, the brown spot
disease was severe with 60 to 75% incidence (Fig 32).
Relationship between all biotic stresses and yield was
established by fitting multiple regression analysis to
pooled data of three experimental years. The results
revealed that the regression model was statistically
significant (P<0.0001) with R2 value of 0.96 and
coefficientof 3.76. The results are furnished in Table 5.
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Table 5. The parameter estimates and test statistics of regression analysis

Variables Paramgter Std. error | Fvalue P>F R square | CoV
statistics
Intercept 6.31529 0.22504
Disease incidence (DI) -0.00897 0.01234
I[?;;,-ctpestlnadence -0.09278 0.01634 66.84 <.0001 0.9616 3.76
Weed density (WD) -0.01752 0.00245

The regression model developed for estimating the yield losses due to various biotic stresses is: Yield=6.315-
0.00897(DI)-0.0927(1P)-0.01752(WD).

I YSB I Brown spot s BPH (No/hill)
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Fig 32. Incidence of major biotic stresses in rice variety, Swarna during kharif 2017
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

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

(K.C. Sharma, Mallikarjuna J., Yogesh Yele)
Surveys were conducted to understand the status of
wheat pink stem borer infestation in northern part of
Chhattisgarh (viz.,, Sarguja, Korba, Raigarh, Raipur
Ambikapur, Mainpat, Korba, Pathalgaon, Aarang and
Baloda Bazar). The pink stem borer infestation on wheat
ranged from 5-10%. Out of 64 germplasm and 20
cultivars of wheat screened under field condition during
rabi 2017-18, early maturing accessions were found to
be highly susceptible to pink stem-borer and aphids. The
wheat plots received basal application of K60 + foliar
application of Si @ 4 mL/L was less preferred by pink
stem-borer and recorded the minimum infestation of 14
per cent.

4.3. Developing and testing the effectiveness of
interactive educational multimedia module on biotic
stress managementinrice and Lathyrus

(P. Mooventhan, Anil Dixit, R.K. Murali Baskaran)
The collection of primary data like socio-economic
profiling, crop farming details, chemical usage pattern,
information need and social issues components required
for developing interactive educational multimedia module
was completed. Further, benchmark surveys were
completed on technology gap and adoption status. As a
part of e-extension approach, ICAR-NIBSM activity
platform was created in Facebook and YouTube social
media for mass reach of scientific information and
institute activities. Digitalization of mass production of bio
control agents and pheromone technology instructional
videosin post-production stage (Fig 33-36).
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Fig 33. Major insect pest of Paddy
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Fig 35. Official Facebook page of ICAR-NIBSM

4.4. Sustainable weed management in direct seeded
rice

(Anil Dixit and Vijay Choudhary)
Weeds are the major constraint in direct seeded rice
(DSR) production system. DSR improves water use
efficiency, and its widespread adaptation has eliminated
time and edaphic conflicts in wheat-rice cropping
systems in India, DSR is vulnerable to weed competition,
and timely weed management is indispensable. In DSR,
weeds emerge simultaneously with rice seedlings and
compete with rice plants at an early growth stage, when
rice is particularly susceptible to competition. Proper
row spacing plays a considerable role in increasing crop
yield through regulating weed growth at very early stage
of crop development, besides assisting in intercropping
and reducing seed rate, wide row spacing facilitates
inter-cultural operations and convenient herbicide
usage without any effect on grain yield. However,
narrow-spaced rows are thought to be effective in weed
control through enhancing crop competitiveness with
weeds, as well as through limiting light transmittance to
the soil surface. Available studies on row spacing,
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Fig 34. Major diseases in Paddy
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Fig 36. Official YouTube Channel of ICAR-NIBSM

although limited, revealed that narrow rows inhibit weed
growth through reducing the light interception and
spectral composition of weeds under the crop canopy.
Although narrow-spaced crop planting has been widely
adopted worldwide, this technique has been
implemented in different cropping systems as a major
eco-friendly approach. Planting major crops in narrow
rows would be an economically viable option for small
landholders to increase their crop productivity with
minimal weed control.

Row spacing and weed management practices on
weed suppression and productivity in direct seeded
rice

Proper row spacing plays a considerable role in
increasing crop yield through regulating weed growth at
very early stage of crop development. In direct seeded
rice, sowing the seeds at appropriate row spacing
provides the opportunity to plant for better utilization of
resources. Seed sown with closer spacing (15 cm)
recorded 34% reduction in grasses, 40% broadleaved
weeds, and 24% sedges over wider row spaced crop (25
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cm). Hand weeded plots with 25 cm spaced plots has less
efficient because of concurrent growth of weeds and
remains with crop till harvest. Plots sown with 20 and
22.5 cm spacing had also noticed the suppression of
different group of weeds than 25 cm spaced plots
irrespective of weed management. Wider spacing may
helps in producing better yield attributes, but, optimum
panicle density is essentially required to obtain
substantial yield, owing to this increased the grain yield
in closer spaced crop over wider spaced crop.

Seed rate and weed management practices on weed
competitiveness and productivity in direct seeded
rice

Seeding rate is an important cultural practice that
influences the crop-weed competition, thereby
influencing weed management. In direct seeded rice, the
optimum seed rate is an important aspect that affects
crop micro-climate by manipulating the degree of inter-
plant competition. Therefore, crop should neither be
planted densely nor sparsely to better utilization of
inputs available at site. However, 100 kg/ha sown plots
reduced the weed biomass of grasses, broadleaved and

O
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sedges than the 40 kg/ha. Reduction in seed rate
significantly increases the weed dry biomass
accumulation. Increasing the rice-seeding rate from 60-
100 kg/hareduced weed interference and increased rice
yield by 32%.

Weed management in direct seeded rice using pre-
and post-emergent herbicides

The effective weed control is pre-requisite in order to
minimize the weed menace, where timing, method of
application and effectiveness of herbicides and the
combined effect of herbicides and hand weeding are
important. Therefore, an attempt was done in order to
develop suitable integrated weed management modules
for direct seeded rice. The highest weed control
efficiency was recorded with three hand weeding (20, 40
and 60 days after sowing) followed by two hand weeding
(20 and 40 days after sowing) over control. Among the
herbicides, pendimethalin @ 1.0 kg/ha followed by (fb)
chlorimuron + metsulfuron @ 22.5 g/ha, and
pendimethalin @1.0 kg/ha fb bispyribac sodium @ 25
g/ha was the next best set of treatment in dry direct
seededrice (Fig37-39).

Performance of sequential application of herbicides
in direct seeded rice

Control

Two hand weeding (15830 DAS)

Three hand weeding (15,30845 DAS)

Pendimethalin fb fenoxaprop+ 2,4-D

Pendimethalin fb 2,4-D

Pendimethalin fb ready mix of chlorimuron+ metsulfuron

Pendimethalin fb oxadiargyl

Pendimethalin fb penoxsulum

Pendimethalin fb bispyribac

Pendimethalin fb 75% fenoxaprop + 75% bispyribac sodium
Pendimethalin fb fenoxaprop + ready mix of chlorimuron+...

Pendimethalin fb Pretilachlor +pyrazosulfuron

Pendimethalin fb fenoxaprop
0

= Yield (t/ha)

= Weed biomass (g/m2)
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Fig 37. Performance of sequential application of herbicides in direct seeded rice
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Fig 39. Control

Efficacy of different brands of bispyribac sodium for
controlling weedsinrice

(Anil Dixit)
The study conducted at ICAR-NIBSM during 2017 to
evaluate the differences in three brands of bispyribac
sodium i.e. Nominee Gold, Takila and Green label. All the
brands reduced the weed density and dry weight as
compared to non treated control. However, the Nominee
Gold performed excellent to record the highest weed control
efficiency 78% followed by Green label 64% and Takila 58%
respectively at Raipur location. In respect to yield indicator
again Nominee Gold was the best for achieving the highest
yield 49.50 q/ha of paddy (Fig 40). Again the performance of
these brands may vary under different abiotic stresses and
location to location. These findings may not be treated as
recommendation ofany brand.
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Fig 40. The comparison of different brands of bispyribac sodium in DSR
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4.5. Isolation and evaluation of native bio-control
agents for management of lepidopteran pests

(R.K. Murali Baskaran, K.C. Sharma, Sridhar J., Lata Jain)
Seasonal abundance of yellow stem-borer in low-land
riceduring summer 2017

Light and pheromone trap-catches of yellow stem-borer
were monitored in low-land rice (Cv. MTU 1010) during
summer 2017 in Baronda farm. High catches of males
and females in light trap started during March 05 to 11",
2017, in association with 8.5% dead-heart symptom,
indicative of YSB damage to the central shoot, which
continued during May 14 to 20", 2017 and, thereafter
declined. The two peak catches of adults of YSB in light
traps were indications for the presence of broods, one at
10™ MSW (104 /trap) and another at 16™ MSW (74 /trap)
(Fig 41). Male moth catches in pheromone traps started
during the same time as in light trap and peaked from
May 07 to 13", 2017. White ear, due to YSB causing empty
panicles in the ear-bearing stage, appeared during April
23"t029",2017 and reached a peak of 22.8% during May
21%to 27", 2017. Increase of temperature coupled with
reduction of relative humidity and scanty rainfall were
favourable to the multiplication of yellow stem-borer
and trap catches during summer rice. These data are
helpful for planning biological control against YSB in rice

Fig 41. Broods of YSB in low-land riee (Summer 2017)
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Kairomonic activity of extracts of rice yellow stem-
borer and its by-products

Host insects produce characteristic hydrocarbons, fatty
acids and proteins which stimulate natural enemies to
intensify their search in the near vicinity of the host.
Various hexane extracts of yellow stem-borer and its by-
products (Fig. 42) were evaluated during first fortnight of
April 2017, in a choice test under in vivo to study their
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kairomonic efficiency in enhancing the foraging activities
of Trichogramma chilonis and T japonicum (Fig. 43).
Hexane washed and untreated eggs were used as negative
and positive check, respectively. The parasitization rate of
T chilonis was enhanced from naught to 12.34%, 6.80 to

65.44% and 11.66 to 87.84% on 3rd, 5th and 7th day after
exposure to parasitoids, respectively when eggs were
treated with hexane extract of whole body female yellow
stem-borer (1000 ppm) while they were naught to 10.94,
11.66 to 77.30% and 15.02 to 95.96% for the same period

g

Fig 43. Choice test to screen hexane extracts of
YSB and its by-products against Trichogramma spp.

Fig 42. YSB female extract; 2. YSB male extract;
3. YSB female wing scale extract; 4. YSB egg wash;
5.YSB larval extract

Table 6. Per cent parasitization by Trichogramma chilonis and T. japonicum, as influenced by hexane extracts
of rice yellow stem-borer and its by-products

52

Hexane extract of % parasitisation by % parasitisation by
insect sample* T. chilonis (DAI) T. japonicum (DAI)
3 5 7 3 5 7
Whole body of YSBF | 12.34 65.44 87.84 10.94 77.30 95.96
(20.56)" | (53.99)" | (69.58)" | (19.53)" | (61.40)" | (78.08)°
Whole body of YSBM | 3.76 41.34 62.43 4.84 57.74 70.80
(11.17)" | (40.01)° | (52.41)° | (12.75)° | (49.52)° | (57.22)°
Wing scale of YSBF 9.11 54.04 74.39 10.92 62.29 85.20
(17.56)" | (47.31)° | (59.38)" | (19.44)" | (51.98)° | (67.28)°
Egg wash 10.53 52.35 76.03 9.71 64.26 87.31
(18.93)° | (46.31)" | (60.65)° | (18.23)° | (53.22)° | (66.35)"
Larva of YSB 5.73 42.22 47.82 6.99 40.65 52.13
(13.83)° | (40.52)° | (43.72)" | (15.53)° | (39.63) | (46.30)
Hexane washed eggs 0.00 6.80 11.66 0.00 11.66 15.02
0.29)° | (15.10)" | (19.83)° | (0.29)" | (20.29)° | (22.70)°
Untreated eggs 11.18 62.63 89.02 8.65 70.30 92.22
(19.53)" | (52.32)° | (70.65)° | (16.98)° | (56.84)" | (73.74)
SEd | 0.1630 | 0.3090 | 0.2728 | 04206 | 0.3433 | 0.4267
CD (0.05) | 0.3496 | 0.6628 | 05852 | 09023 | 07363 | 0.9153

YSBF: yellow stem-borer female; YSBM: yellow stem-borer male; DAI: Days after inoculation

* Mean of three replication
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Isolation of native bio-control agents

Native bio-control agents are efficient in management of
lepidopteran pests of crops. An egg parasitoid,
Trichogramma spp. and a gram positive soil bacterium,
Bacillus thuringiensis are versatile bio-control agents
with potentiality in management of lepidopteran pests of
crops.

Egg parasitoid, Trichogramma spp.

The sentinel cards with UV irradiated Corcyra eggs were
tied @ 30 cards/acre in low-land rice (Cv. Swarna) at 45
days after transplanting during kharif 2017 in Baronda
farm (Fig. 44). The cards were collected 48 h after
exposure and contained for three days to locate the cards
with eggs, turning in to black colour. Such cards were
isolated to pick-up native eco-types. Similarly, sentinel
cards were tied in low-land rice of Balod district. During
examination, eight and two parasitized cards were
recovered from Baronda farm and Ballod which were
identified as Trichogramma japonicum and T chilonis,
respectively though NBAIR, Bengaluru (Table 7).

Fig 44. Sentinel card to recover native Trichogramma spp.
during kharif 2017

Table 7. List of native Trichogramma spp. collected and identified

11.08.2017 (3 samples)

Sample Location Crop Species
No.
1. Baronda Farm, NIBSM, Raipur, | Rice (Cv.Swarna) | Trichogramma japonicum

Field No.71

2. Baronda Farm, NIBSM, Raipur,
11.08.2017 (one sample]

Rice (Cv.Swarna) | Trichogramma chilonis
Field No.71

24.08.17 (Two samples)

3. Baronda Farm, NIBSM, Raipur, | Rice (Cv.Swarna) | Trichogramma japonicum
22.08.2017 (Four samples) Field N0.83
4. Baloda Bazar, Chhattisgarh dist. | Rice (Cv.Swarna) | Trichogramma chilonis

Bacillus thuringiensis

A total of 67 soil samples were collected from various
agro and forest eco-systems of Chhattisgarh, Tripura,
Meghalaya and Assam for isolation of Bacillus
thuringiensis and were under process to isolate Bt
(Table 8). Thirteen promising Bt slants ie. two from
VPKSA, Almora (VLBt 3, VLBt 6), one from NBAIR
(HDI-LB) and ten from NBAIM, Mau (NAIMCC-B-

00186, NAIMCC-B-00143, NAIMCC-B-01557,
NAIMCC-B-00185, NAIMCC-B-00173, NAIMCC-B-
00150, NAIMCC-B-00193, NAIMCC-B-00204,
NAIMCC-B-01391, NAIMCC-B-00182, NAIMCC-B-
00192 and NAIMCC-B-00189) were procured for
comparison with native isolates. All isolates were
revived through sub-culturing and stored as glycerol
stock culture in -80°C.
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Table 8. List of soil samples collected for isolation of Bacillus thuringiensis
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S Name of the Place Eco-systems Number of
No. State soil sample
1. | Chhattisgarh Dhamtari Rice, vegetable, urd 04
2. | Chhattisgarh Raipur Up and low land rice, 07
pigeonpea, pond, poultry
3. | Chhattisgarh Balod Vegetable, forest, low land 36
rice, pulses, oilseeds
4. | Chhattisgarh Kanker Urd, forest, mung 04
5. | Chhattisgarh Jagdalpur River, forest 02
6. | Chhattisgarh Kondagaon Barren land, bamboo, forest, 04
brinjal
7. | Odisha Koraput Wild turmeric 01
8. | Tripura -- Rice, barren, forest 04
9. | Meghalaya Shillong, Umiam | Forest, soyabean 02
10. | Assam Jorhat, Gerua Forest, orchard 03
Total 67

The soil samples (21 numbers) collected from
different location of Chhattisgarh were subject to
standard protocol with slight modifications for
isolation of B. thuringiensis. A total of 60 Bacillus like
organisms were isolated, purified and preserved as
glycerol stock for further identification and
characterization (Fig45-47).

untreated check (Fig. 48,49). Three schedules of releases
comprising of T1 (four releases of T. japonicum on 25",
32", 39" and 46" day after transplanting, followed by two
releases of T chilonis on 46" and 53" day after
transplanting @ 6.25 cc/ha); T2 (three releases of
T japonicum on 32™, 39" and 46" day after transplanting,

Fig 45. Bt isolated from soil of
forest eco-system of Jagdalpur

Fig 46. Sub-cultured from
Almora (VL Bt 3)

Bacillus medium Almora (VL Bt 3)

followed by three releases of T. chilonis on 46", 53" and

" 60" day after transplanting
@ 6.25 cc/ha); T3 (three
releases of T japonicum on
39", 46" and 53" day after
transplanting, followed by
three releases of T. chilonis
on 53", 60" and 67" day
after transplanting @ 6.25
cc/ha) on the damage

Fig 47. Sub-cultured in
caused by YSB were

Optimization of time and number of release of
Trichogramma spp. for management of rice stem-
borer

A field experiment was laid in a RBD to optimize the time
and number of release of Trichogramma spp. for the
management of yellow stem-borer in low-land rice (Cv.
Swarna) during kharif 2017. The seedlings were
transplanted on 18.7.17 and three schedules of releases
of Trichogramma spp. were made and compared with

compared with untreated
check and an isolation distance of 25 feet was
maintained between two treatments to prevent the
movement of parasitoids from one treatment to
another. Each treatment was replicated for five times
and each plot measured 5 x 4 m. The per cent dead-
heart (10" August to 27" September) and white-ear
(27" September to 14" November) were recorded at
weekly interval and plot-wise yield was recorded at the
time of harvest (18.11.17).
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Sequential release of egg parasitoid @ 6.25 cc/ha
at weekly interval ie. three releases of T japonicum on
32™,39"and 46" day after transplanting (DAT), followed
by three releases of T chilonis on 46", 53" and 60" DAT
was optimum to manage rice stem-borer, resulting
1.25% dead heart and 1.09% white ear, in contrast to
control with 2.29 and 2.25%, respectively (Fig. 50).

Fig 48. Trichogramma japonicum release

Fig 49. Trichogramma release station
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Externally Funded Projects
EF 005. All India Co-ordinated Research Project on
Nematodes in Cropping Systems-Raipur Centre
(Mallikarjuna J.)
Diversity and distribution mapping of economically
importantnematodes in Chhattisgarh
Surveys were carried out for identification, population
estimation, biodiversity and nematode-pest free areas of
economically important plant parasitic nematodes
infecting important crops in Kanker, Janjgir Chapa,
Bastar, Rajnandagaon, Sarguja and Kondagaon districts
of Chhattisgarh state during kharif and rabi seasons of
2017-18. A composite sample comprising rhizospheric
soil of 200 ccalong with 5 groot were collected randomly
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 major crops
surveyed were rice, pulses, okra, brinjal, bottle gourd,
bitter gourd, tomato, chilli, field bean and Coccinia. The
major nematode species identified during the survey
were Meloidogyne graminicola in rice and M. incognita
(Fig51,52) and Helicotylenchus spp.in vegetables.

Fig 52. Juvenile of M. incnm

Fig 51. Mature female of
M. incognita

% damage by YSB
NS
1 1

Fig 50. Damage by yellow stem-borer in low-land rice, as influenced by
sequential release of Trichogramima spp.

H Dead heart (%)
B White ear (%)
= Yield Kg/ha

T1 T2 T3 T4

T1: 4 releases of T. japonicum on 25", 32, 39" and 46" DAT, fb by 2 releases of T. chilonis on 46" and 53" DAT
T2: 3 releases of T. japonicum on 32, 39" and 46" DAT, fb by 3 releases of T. chilonis on 46", 53" and 60" DAT
T3: 3 releases of 7. japonicum on 32, 39" and 46" DAT, b by 3 releases of T. chilonis on 46", 53" and 60" DAT

T4: Control
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Screening of rice genotypes for resistance againstrice
root-knot nematode (M. graminicola)

During kharif 2017, 77 germplasm lines of rice were
received from PC cell, AICRP (N), IARI New Delhi for
screening against root-knot nematode in respective
seasons under pot culture experiments. An experiment
was conducted in plastic pots of size 10 x 10 cm arranged
in CRD design with five replications in an open area.
Seeds were sown in pots filled with steam sterilized soil
One week after germination, one seedling was
maintained per pot. Fifteen-days-old seedlings were
inoculated with 200 freshly hatched second stage
juveniles of M. graminicola. Forty-five-days after sowing,
the plants were uprooted carefully and roots were
washed with running tap water and stained with
lactophenol-acid fuchsin. Among 77 lines screened, 36
were susceptible, 26 highly susceptible and 14
moderately resistantinreaction (Table 9).

Table 9. Moderately resistant rice genotypes to M. graminicola
based on Egg mass Index during kharif 2017

S.No. | Genotypes | Mean egg mass index | Reaction
1. IVT-2016-2 1.97 MR
2. IVT-2016-3 1.95 MR
3. IVT-2016-5 1.54 MR
4. IVT-2016-7 112 MR
5. IVT-2016-10 1.87 MR
6. IVT-2016-22 1.10 MR
7. IVT-2016-26 1.15 MR
8. IVT-2016-32 1.14 MR
9. IVT-2016-40 1.12 MR
10. | GP7999 1.10 MR
11. | GP8520 1.18 MR
12. | GP8641 1.19 MR
13. | GP 8803 125 MR
14. | GP 9381 1.14 MR
15. | GP 9472 1.22 MR
16. | GP9501 1.87 MR

Screening of promising germplasm lines of pulses
against M. incognita

A total of 16 (pigeonpea), 29 (mungbean) and 31
(urdbean) germplasm lines received from PC cell, AICRP
(N), IARI New Delhi during kharif 2017 were screened
under pot culture condition. Fifteen-days- old seedling
was inoculated with 1000 freshly hatched second stage
juveniles of M. incognita. Forty-five- days after sowing, the
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plants were uprooted carefully and gall index and number
of egg masses per 5 g of root was worked out and
categorized based on 1-5 scale. Among 16 pigeonpea
germplasms lines screened, LRG-133-33 was found
moderately resistant and remaining all were susceptible.
Among 29 mungbean germplasm lines, five were
moderately resistantand remaining all were susceptible in
reaction (Table 10). Among 31 urdbean germplasm lines,
six germplasm were moderately resistant and remaining
25 were susceptible in reaction with respect to both gall
indexand number of egg masses per 5 gofroots (Table 11).
Table 10. Moderately resistant lines of mungbean to

M. incognita based on Gall Index and
egg masses/S g of root during kharif 2017

Genotypes h?;:alx Genotypes N(I),.eif:gg“}l:':f:s Reaction
ML 818 2275 MLsB18 2394 MR
MII 1142 23.00 MII1142 21.29 MR
PUSA 1771 2225 PUSA1771 23.40 MR
MH 1323 2300 MH1323 24.40 MR
NMK 1508 2125 NMK1508 22.36 MR

Table 11. Moderately resistant lines of urdbean to
M. incognita based on Gall Index and
egg masses/ 5 g of root during kharif 2017

Genatypes Gall Genotypes | Np. afFgg masses | Reaction
Index per 5 g of root
PU 10-23 2450 | PU10-23 27.33 MR
KPU12-1730 | 2625 | KPU12-1730 29.25 MR
LBG 645 2200 | LBG 645 24,50 MR
LBG B8 22.00 | LBG88B 24.50 MR
TU 98-14 2025 [ TU9B-14 2246 MR
NUL 242 32.00 -- - MR

Determination of host races of rice root-knot
nematode

The pot culture experiment was carried out during kharif
2017 for determination of host races of rice root-knot
nematode. The seeds of following host plants were
received from PC cell: Sorghum (H] 541), rice (Century
Patna, PB 1121), wild rice (Oryza glaberrima), pearl
millet (HHB 67), brinjal (BR 112), tomato (Sel. 120),
Dactyloctenium aegyptium, Leptochloa chinensis, and
onion (Pusa Madhavi). The seeds were sown in sterilized
loamy soil in 10 cm pots @ 3 seeds per pot. One plant per
pot attaining the age of seven days were inoculated with
1000]2. Forty-days after inoculation, number of galls per
plant was recorded. Then galls were dissected to release
eggs and ]2 and counted the number of eggs and ]2 per
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plant. Rf value (Pf/Pi) was calculated and categorized the
test plants as hosts (Rf >1) and non-hosts (Rf <1). Among
the plants tested, rice (PB 1121) and bajra (HHB 67)
recorded highest Rf value of 4.94 and 4.07, respectively
followed by rice (Century Patna) (3.94), Leptochloa
chinensis (3.23), Dactyloctenium aegyptium (3.17). All
the tested plants except onion, tomato and brinjal were
recorded as hosts of M. graminicola.

EF006. Socio-economic upliftment of tribal farmers

through suitable agricultural enterprises integration

in rice fallow pulse cropping system - A farmer
participatory approach

(P. Mooventhan, Anil Dixit, K.C. Sharma,

PN. Sivalingam, Amit Kumar Gupta, Amit Dixit)

The Farmer FIRST Programme (FFP) is an ICAR

Annual Report 2017-18

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 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 farmer's Farm,
Innovations, Resources, Science and Technology
(FIRST).

focus is on

Table 12. Major achievements under FFP

S. Interventions / achievements Farm Area Additional income
No. families /units generated per farm
covered covered family (in Rs.}

1. | Rice fallow pulse production system 180 90 acres 30,000
introduced with Lathyrus (Prateek), chick
pea (JAKI 6218), black gram (Azad - 03),
mustard (Indira), lentil (KLS - 218) crops

2. | Goat farming cstablishcd with (Sirohi, 83 83 animals 27,000
Jamnapari and Barbari breeds) - 40
animals incrcased in F1 gencration

3. | Batkyard poultry farming established 100 4000 chicks 37,500
(Kadaknath): Birds allained the weighl of
1.5 - 2 kg and egg production started

4. | Oyster Mushroom Production - Four 40 4 units Nutritional security
model units established and production 25,000 from four units
started

5. | Farmer Communication Centre (Two 500 Two Knowledge gained
centres established at village) centres

6. | Low «cost  Azofie  production  units 45 45 units  [Feed cost reduced by
eslablished (15 unils) - catlle, goal and 30%
poultry

7. | Drudgery reduction equipments for 500 4 units Cost of  cultivation
women farmers through Custom Hiring reduced by 10 %
Centre (CHC) - Four centres established

8. | Nutritional home garden and vegetable 110 30 acres 6000
cultivation through IT1IR F1 hybrid

9. | Capacity building through training and 580 S5villages [RKnowledge and skill
demonstrations (Protected  cultivation, cnhanced
goat/kadaknath  farming, mushroom
production, pulsc production, vegetable
cultivation and Plant protection
technologies)

10. | Pheromone trap (for rice, pulses and 30 30 acres |Input cost reduced by
vegetahles) 1500 /acre

Knowledge management systems (Web portal, social media and mobile application) used for

technology dissemination and feedback

ICAR - National Institute of Biotic Stress Management
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Goat production

Introduction of chickpea
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Introduction of Lathyrus Eco-friendly pest management Vegetable production

58 ICAR - National Institute of Biotic Stress Management




BN Annual Report 2017-18 (L)

o7
NNNNN

Status of Biotic Stress and New Reports in Crops
at Chhattisgarh (2017-18)

The status of pests and diseases on various agricultural and horticultural crops, prevailed during kharif & rabi2017-18

Chhattisgarh were documented and tabulated hereunder.

Crop Biotic Stress Scientific Name Intensity
Rice Yellow stem borer Scirpophaga incertulas <5%
Blast-Transplanted Pyricularia oryzae 75-80%
rice
Blast - Direct seeded | Pyricularia oryzae < 26%
rice
Brown spot- Direct | Helminthosporium oryzae 50-70%
seeded rice
Yellow stem bore Scirpophaga incertulas 14%
Bacterial leaf Blight Xanthomonas aryzae pv oryzae 10-90%
Brown plant hopper | Nilaparvata lugens 10-90%
Sheath blight Rhizoctonia solani 29%
Wheat Pink stem-borer Sesamia inferens 10-17%
Footrot Fusarium spp Low
Maize Aphids Rhopalosiphum maidis Medium
Pink stem borer Sesamia inferens Medium
Spotted stem borer Chilo partellus Medium
Maydis blight Bipolaris maydis <10%
Pearl millet Rust Puccinia substriata var. indica up to 80 %
Finger millet | Leaf blast Pyricularia grisea 5-15%
Sheath blight Rhizoctonia solani Low to high
Foxtail millet | Sheath blight Rhizactonia solani Low to high
Urd bean Yellow mosaic Begomovirus 12-90%
Whitefly Bemisia tabaci 5-10/leaf
Mung bean Bihar hairy Spilosoma obliqua Medium
caterpillar
Whitefly Bemisia tabaci >5 fleaf
Yellow mosaic Begomovirus 28-40%
Powdery mildew Erysiphe polygoni 10%
Chickpea Borer Helicoverpa armigera >50%
wilt Fusarium oxysporum f. sp. ciceris 5-10%
Cowpea Whitefly Bemisia tabaci < 5/leaf
Yellow mosaic Begomovirus 40-70%
Cow pea Yellow mosaic Begomovirus 80%
(long)
Cow pea Yellow mosaic Begomovirus 10%
(short)
Lathyrus Thrips Thrips tabaci 3-4/leaf
Lentil Collar rot Scleratium rolfsi 5-10%
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Dolichos bean | Yellow mosaic Begomovirus 47%
Ground nut Early leaf spot Mycosphaerella arachidis 18%
Brinjal Fruit and shoot borer | Leucinodes orbonalis, Earias sp. | 8-38% fruit damage
Whitefly Bemisia tabaci 15-20/leaf
Mosaic Cucumovirus 20 %
Hoppers Cestius phycitis < 15/leave
Okra Whitefly Bemisia tabaci < 20/leaf
hoppers Amrasca devastans 10-20/ leaf
Yellow vein mosaic Begomovirus 72%
Mealybug Phenacoccus solenopsis 100%
Cercospora leaf spot | Cercospora abelmoschi 309%
Powdery mildew Erysiphe cichoracearum 70%
Tomato Leaf curl Begomovirus 4-90%
Whitefly Bemisia tabaci 5-7 /leaf
Blight Alternaria solani 60-70%
Spotted wilt Ground nut bud necrosis virus 30-42%
Chilli Thrips Scirtothrips dorsalis >7 /leaf
Leaf curl Begomovirus 48-60%
Onion Thrips Thrips tabaci Medium
Bottle gourd | Powdery mildew Pseudoperonospora cubensis < 20%
Red pumpkin beetle | Aulacophora foveicollis Low
Sponge gourd | Leaf miners Liriomyza trifolii Medium
Leaf crinkle Begomovirus 109%
Solanum Mealybug Phenacoccus solenopsis 100%
nigrum
Cucumber Mosaic Cucumber mosaic virus 5%
whitefly Bemisia tabaci 5/leaf
Bitter gourd Leaf crinkle Begomovirus 60-82%
Pumpkin Yellow mosaic Begomovirus 50%
Papaya Mosaic Papaya ringspot virus 20-30%
Leaf curl Begomovirus 30-40%
Potato Stem rot Sclerotium rolfsii 20-30%
Loose smut Ustilago tritici Low
Leafhopper Pyrilla perpusilla 30-70 nymphs/tiller
Guinea grass | Mealybug Antonina sp. 4 to 5 sacs/plant
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Leaf spot of foxtail millet

Finger millet neck blast Lentil collar rot and wilt

Finger millet finger blast

Pyrilla perpusilla in wheat Aphid in finger millet Earhead caterpillar
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New Reports of Biotic Stress

Witches broom disease of Ziziphus rotundifolia
caused by Phytoplasma
(P. N. Sivalingam, Vinay Kumar, K. C. Sharma)

Virus-like diseases were recorded such as witches broom
in Ziziphus rotundifolia and this disease was identified to
be caused by phytoplasma by PCR using a set of universal
primers (P1 and P7). Universal primer name, P1 5'-
AAGAGTTTGATCCTGGCTCAGGATT-3' and P7 5'-
CGTCCTTCATCGGCTCTT-3" specific to rDNA of
phytoplasma. Positive PCR amplifications of expected
size amplicon of about 1600 bp with these primers was
obtained with genomic DNA extracted from diseased
leaves but not from genomic DNA extracted from
apparently healthy leaves.

\ o

1500 bp

1000 bp

500 bp

PCR amplification of DNA extracted from apparently
healthy (lane 1-3) and diseased plant leaves (lane 4-6);
Lane M-100bp DNA ladder

Annual Report 2017-18 000

Potential bacterial endophytes showing antagonistic
effectagainstfungal pathogens
(Vinay Kumar, Lata Jain, S.K. Jain)

Bacterial endophytes isolated from Pigeonpea and
Lathyrus were screened for their antagonistic/
antimicrobial activities against the stem rot causing
pathogenic fungi Sclerotium rolfsii, and sheath blight
causing pathogen Rhizoctonia solani. In both the cases
endophytes showed variable inhibition of pathogen
growth. These endophytes can further be utilized for
controlling the Sclerotium and Rhizoctonia pathogens.

el SSEEONtrol
46L endophyte showing inhibition zone against S. rolfsii;
7P endophyte showing inhibition zone against R. solani

Bacterial endophytes isolated from rice showing
against sheath blight causing pathogen Rhizoctonia
solani

(Vinay Kumar, Lata Jain and S.K. Jain)

Control

48R and 63R endophyte showing inhibition zone against R. solani

Isolated and identified fungal endophytes having
potential antagonistic effect on fungal pathogens
(Vinay Kumar, Lata Jain and S.K. Jain)

Fungal endophytes isolated from pigeonpea and
Lathyrus and rice were screened for their antagonistic/
antimicrobial potential against sheath blight causing
pathogen Rhizoctonia solani isolated from rice and
finger millet. In both the cases fungal endophytes
restricted/ inhibited growth of R. solani pathogen
growth. These endophytes can further be utilized for
controlling the Rhizoctonia pathogens in different
Crops.
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73R and 58L fungal endophyte showing inhibition zone against
R. solani pathogen isolated from (a & c) rice; and (b) finger millet

Emerging of sugarcane leafhopper, Pyrilla perpusilla
onwheatand Oat
(Mallikarjuna, J., Yogesh Yele, S. K. Jain)

The heavy incidence of sugarcane leafhopper on wheat
and oat was noticed at the time of survey performed
during February 2018 in Ambikapur (N 22°57' 39" E 83°
13" 54") of Chhattisgarh state. The incidence was in the
range of 30-70 nymphs and 10-15 adults per tiller of
wheatand oat plants.

Pyrilla infestation on wheat

Pathogens infecting fish and animals
(B. K. Choudhary, Mamta Choudhary)

Report of isolation and Characterization of drug
resistant Providencia sp., a food borne pathogen from
Indian carp fishes

Providencia species a Gram-negative rod-shaped
bacterium that belongs to the family Enterobacteriaceae
is an emerging nosocomial pathogen associated with
human diseases. Pathogenic bacteria can be transmitted
into aquaculture food products during rearing, handling
and processing as a result of improper hygienic
conditions. The objective of the present study was to
characterize Providencia spp. isolated from Indian major

D
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carp fishes collected from fish farms and retail outlets of
Chhattisgarh state of India. Out of a total of 144 fish
samples investigated six samples revealed the presence
of Providencia species which indicates a rising trend in
resistance with respect to routinely administered
antimicrobials. The organisms were characterized by
biochemical tests, Matrix Assisted Laser Desorption/
Ionization Time of Flight Mass Spectrometry (MALDI
TOF-MS) and 16S rDNA sequence analysis. The partial
gene sequence of 16S rDNA of Providencia sp. was
submitted to NCBI GenBank with accession no.
MG685876. The isolates were found to be resistant to
majority of the antibiotics tested and the sensitive only
for Cefixim and intermediate resistant for Ciprofloxacin.
The multiple antibiotic resistance (MAR) index as per
disc diffusion method is found to be 0.60, hence
evidenced for uncertain clinical relevance and could act
as hidden source of public health hazard. The study
illustrates the importance of recognizing uncommon
emerging pathogen from aquatic food chain and its
environment that can act as as an opportunistic
pathogen for one health.

Isolation and Description of drug resistant
Chromobacterium sp. from community ponds of
Chhattisgarh

We describe the isolation of Chromobacterium species
isolated from aquatic environmental samples from multi
use community pond. The organism was characterized
by biochemical tests, MALDI TOF-MS and 16S rDNA
sequence analysis. The isolate was identified by MALDI
TOF-MS as Chromobacterium violaceum with confidence
level of 99.9%. The BLAST homology analysis of 16S
rRNA gene region showed identity of 99% with
sequences of Chromobacterium amazonense. The partial
gene sequence of 16S rDNA of Chromobacterium species
isolate W1B was submitted to GenBank with accession
no. MG685878. The isolate under the study was found to
be highly resistant to -Lactam antibiotics which are
being used as the first line of antibiotics in routine
therapeutics, whereas it showed sensitivity towards
aminoglycosides and fluoquinolone antibiotics. Hence,
the isolation of Chromobacterium spp. from multi- use
common water bodies evidenced for uncertain hidden
source of public health hazard. To the best of author's
knowledge this is report of second isolation of

ICAR - National Institute of Biotic Stress Management 63



‘ nnu epo ‘

Chromobacterium amazonense from world. We describe
first isolation, identification and characterization of
Chromobacterium spp. from aquatic environmental
samples from India and this study illustrates the
importance of recognizing uncommon emerging
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pathogen from aquatic ecosystem.

Stenotrophomonas maltophila, Microbacterium
paroxydans and Myroides spp. were identified as new
respiratory pathogens in animals by MALDI TOF-MS
analysis.
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Institute Activities

3™ Research Advisory Committee (December 20,
2017)

The 3" meeting of Research Advisory Committee (RAC) of
ICAR-NIBSM, Raipur was held on December 20, 2017 at
ICAR-NCIPM, New Delhi under the Chairmanship of Prof.
Anupam Varma, former ICAR-National Professor, IAR],
New Delhi. The RAC was started with brief presentation of
Dr. Jagdish Kumar, Director (Acting), NIBSM on the
background, genesis and synthesis, development,
organizational set-up (revision of cadre strength) and
finalizing mandate befitting the novel theme of creating
ICAR-NIBSM as a deemed university”. Dr. P. Kaushal, Joint
Director (Research) comprehended the salient
achievements of the ongoing research projects (institute
and externally funded), made by project team, future
research plan, publications made during the year,
recognitions by the scientists etc. The RAC has offered
some of the important recommendations including,
necessary effort to post an administrative and Finance
officer at NIBSM, efficient utilization of available human
resources, biotic stress for bio-security significance to the
country, mapping of pests and pathogens horror to the
country, revising the list of pest and pathogen of
quarantine importance etc. Meeting ended with vote of
thanks by Dr Anil Dixit (Member Secretary) to the chair.

_ . - -————

Visit of DDG (HS & CS) to ICAR-NIBSM, Raipur
(January 24,2018)

Dr. A.K.Singh, DDG (HS & CS) visited ICAR-NIBSM, Raipur
on January 24, 2018 and critically examined the maps of
approved master plan and made on spot verification of
all construction works. The DDG met the officials of
CPWD, Raipur and discussed about the sites for two
schools. The Chief Engineer, CPWD made presentation on
road-map of the current construction works (Rs 52.7 crore

allocation approved by ICAR) and also showed a detailed
programme chart with periodic targets and the assured
final completion of the work by June 2019. The morning
session ended with the formal vote of thanks by
Dr. P.Kaushal, JD (R), NIBSM. During afternoon session, the
DDG interacted with scientists of NIBSM and visited
various laboratories to know the progress of research.
During the meeting, NIBSM Newsletter (July to December,
2017)wasreleased by DDG.

iz s W
New record of bacterium from fish
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5" Institute Management Committee Meeting (March
17,2018)

The 5" Institute Management Committee (IMC) Meeting
of the institute was held on March 17, 2018 under the
Chairmanship of Dr. Jagdish Kumar, Director (Acting) in
the committee room of institute. The IMC members viz.,
Dr. K. N. Mohanta, Principal Scientist, ICAR-CIFA,
Bhubaneswar (Odisha), Dr. A. K. Mukharjee, Principal
Scientist, ICAR-NRRI, Cuttack (Odisha), Dr. D. K. Ghosh,
Principal Scientist, ICAR-CCRI, Nagpur (Maharashtra)
and Sh. R. K. Chandrawanshi, Deputy Director of
Agriculture, Chhattisgarh and Dr. P. Kaushal, Joint
Director (Research), ICAR-NIBSM, Raipur, Dr. Anil Dixit,
Principal Scientist, Dr. B. K. Choudhary, Scientist as
special invitee, Dr. K. C. Sharma, Sr. Scientist (Nodal
Officer, 5" IMC) and Sh. A. A. Goswami as Member
Secretary, IMC attended the meeting. Dr. Jagdish Kumar
welcomed the gathering. Dr. P. Kaushal presented brief
report on research highlights and research
collaborations and extension and outreach activities of
ICAR-NIBSM, Raipur. Dr. B. K Choudhary presented the
salient findings of the research paper, recently published
injournal of repute. The member secretary presented the
action taken report of 4™ IMC. The proposed agendas
items as per the council's guidelines were discussed in
the meeting.

d s,
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Interactive Session (May 16,2017)

An Interactive Session on 'Utilizing alien species for
pigeonpea improvement' was held on May 16, 2017 at
ICAR-NIBSM, Raipur with a motive to update the
knowledge and look into the formulation of a research
project on the development of podborer tolerant
pigeonpea cultivar. The resource persons and committee
participated in the afternoon session under the
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Chairmanship of Dr. P. Kaushal and identified the
tentative objectives, activities and the role of

participating institutes to formulate a research project

2

for external funding.

Farm Raising Day (June 15,2017)

ICAR-National Institute of Biotic Stress Management,
Raipur celebrated Farm raising day on June 15, 2017.
Director and Joint Director (Research) completed the
rituals by lighting up of incense sticks and coconut
breaking. Nurseries for rice varieties including
Mahamaya, Swarna, MTU 1010 and IR 64 were raised in
field no. 42. On this occasion, Director, Joint Director
(Research) and all staff wished for the better rains for
whole Chhattisgarh and higher yields for farmers during
ensuing kharif2017.

International Yoga Day (June 21,2017)

ICAR-NIBSM, Raipur celebrated International Day of
Yoga on June 21,2017. The Programme for International
day of Yoga was made a successful event at ICAR- NIBSM
by inviting two invited eminent experts from Prajapati
[shwariya Bramhakumari Vishwavidalaya, Raipur for
Lecture and performing meditation and Raj Yoga for
better health. Common Yoga Protocol published by
AAYUSH, Ministry Government of India, was circulated to
all staff members of the institute as ready reckoner for
practicing yoga in day today life for better health and to
reduce stress.
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3" Institute Research Council (July 11-12,2017) and
supplementary IRC (August09,2017)

The 3" IRC meeting was held in two session i.e., main IRC
from July 11-12, 2017 and supplementary IRC on August
09, 2017 in the committee room of ICAR-NIBSM under
the Chairmanship of Dr. Jagdish Kumar, Director (Acting).
Meeting started with the welcome note by Dr. Anil Dixit,
PS and I/c PME, followed with introductory remarks by
Chairman, IRC. He stressed upon the scientists to
concentrate on scientific activity especially on new
frontiers in biotic stress management as per mandate in
spite of their engagement in various institute
developmental activities. After that, Dr. P. Kaushal, Joint
Director (Research) presented of research projects,
programme, scientific activities and establishment. The
supplementary IRC was conducted mainly for discussion
on new project proposals, programme mode approach of
research, enrichment of germplasm for profiling biotic
stress tolerance, collaborations, establishing
section/laboratory and work load of scientists.
Presentation on RAC recommendations and the time line
for each recommendation to be completed by the
institute and ART on the general recommendations of
IRC 2016 were made by Dr. Anil Dixit, member secretary
of IRC.

Interactive Session on Biological Control (August 10,
2017)

The Director, National Bureau of Agricultural Insect
Resources, Bengaluru delivered a lecture on 'Biological
control: Achievements & novel approaches' at NIBSM,
Raipur on August 10, 2017 and interacted with the
scientists of NIBSM, Raipur and IGKV, Raipur. During the
interaction between Entomologists and Joint Director
(Research), NIBSM, Raipur and the Director, NBAIR,
Bengaluru, three possible areas of collaboration were
identified as 1) Insect biodiversity: Collection,
preservation and characterization 2) Chemical profiling
in non-host plantsand 3) Adaptive Research to validate
and demonstrate the technologies among the farmers of
Chhattisgarh. In addition, four novel areas including,
genetic manipulation and induced mutagenesis in
insects, phylogeny of insect vectors; population
dynamics, new pheromones (eg. Thrips) and molecular
entomology (RNAIi) to initiate collaborative research
were suggested during the discussion.

Q
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Interaction with Director, ICAR-NBAIR, Bengaluru

Independence Day (August 15,2017)

Independence day was celebrated at ICAR-NIBSM on
August 15, 2017 by unfurling the National flag and
disbursed sweets to all staff, labourers and school
children.

Parthenium Awareness Week (August 16-22,2017)

ICAR-NIBSM Celebrated the Parthenium awareness
week during August 16-22, 2017. Director and Joint
Director (Research) highlighted the ill effects of
Parthenium on human, animal and plant health. As part of
the programme, all scientific and supporting staff and
labourers participated in uprooting and discarding and
spraying of herbicide for effective management of
Parthenium in campus premises. All the MGMG groups,
village youths and school children were educated on the
importance of Parthenium awareness week. The
programme was co-ordinated by Dr. Anil Dixit and
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Parthenium awareness week

ICAR-Short Course (September11-20,2017)

An ICAR sponsored short course on 'New Frontiers of
biotic stress management for doubling of farmers
income' was organized by ICAR-NIBSM during
September 11 to 20, 2017. Dr. K. Subramaniam IFS,
Director General, Chhattisgarh Council of Science and
Technology inaugurated the training course as a chief
guest in the presence of Dr. M. P. Thakur, Director of
Extension, IGKV, Raipur as a guest of honour and
Dr. Anil Dixit as the Course Director. Dr. Jagdish Kumar,
Director (Acting), and Dr. P. Kaushal, Joint Director
(Research) ICAR-NIBSM, Raipur presided over the
inauguration ceremony. The dignitaries sensitized the
participants about the current statistics on huge losses
of agricultural produce due to all possible kinds of
biotic stresses and the dire need of doubling of farmers
income by 2022. A total of 21 trainees from various
Agricultural Universities and ICAR Institutes belonging
to the disciplines of Agricultural Entomology,
Pathology, Weed Science, Plant Breeding and Genetics
etc. participated in this training programme.

; LI EEEEE
Inauguration of ICAR-Short Course
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Certificates along with a CD containing course
materials both in word and ppt and relevant photos
were distributed to the trainees at the time valedictory
function, held on September 20,2017, presided by Vice-
Chancellor, IGKV, Raipur.

Certificate distribution to trainees

Hindi Pakhwada (September 14-28,2017)

On the occasion of Hindi Diwas 2017, Hindi Pakhwada
was organized during September 14-28, 2017 and
inaugurated by Dr. P. Kaushal, Joint Director (Research),
ICAR-NIBSM, followed by a guest lecture, delivered by
Dr. Seema Srivastava, Principal, Government higher
secondary school, Saragaon, Raipur on September 19,
2017. Two competitions such as sundar lekh and shruti
lekh were conducted on September 23, 2017 while essay
writing on 'Doubling farmers income by 2022: An
ambitious aim' was on September 27,2017. The winners
of various competitions were honoured through issuing
certificates and cash award during 6th Foundation Day
celebration on October 07, 2017. The Hindi Pakhwada
was concluded on September 28, 2017 in the august
presence of Dr. Jagdish Kumar, Director (Acting), I[CAR-
NIBSM.
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Swachhta Hi Seva Abhiyan (September 15-October
02,2017)

On the first day of Swachhata Hi Seva Abhiyan, Dr. Jagdish
Kumar, Director (Acting) and Dr. P. Kaushal, Joint Director
(Research) highlighted the importance to the staff,
followed by Swachhta pledge observance. The Seva
Diwas was celebrated on September 17,2017 in which all
staff actively participated in cleaning of premises of
campus. On the occasion of celebration of Samagra
Swachhata Diwas on September 24, 2017, shramdaan
were involved in cleaning of the campus. Farmers and
village youths of MGMG villages were also sensitized on
cleanliness.

6" Foundation Day (October 07,2017)

The 6" foundation day of the ICAR-NIBSM was celebrated
with an emphasis on the theme of ‘Agriculture based
Women Empowerment'. Dr. U. K. Mishra, Vice-
Chancellor, CGKV, Durg was the chief guest and
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Shri S. R. Verma, Director State Agricultural Management
Extension Training Institute (SAMETI) and Registrar
IGKV, Raipur were the guest of honour. The celebrations
began with the plantation of saplings to mark the New
India movement Sankalp se Siddhi, followed by the main
function, in which Dr. Jagdish Kumar, Director (Acting)
welcomed the esteemed guests, employees of NIBSM and
women farmers. Dr. P. Kaushal, Joint Director (Research)
highlighted the major achievements of institute during
last one year. Over 100 farm women and farmers
benefitted in this programme. All the dignitaries visited
the campus and appreciated the efforts of institute in
addressing the problems of biotic stress in a
comprehensive way. On this occasion, Dr. R. K. Murali
Baskaran and Dr. K. C. Sharma were awarded for their
contributions in the best publication. Later the farmers-
scientists interface was held and problems posed by
women farmers were addressed on the spot.
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NIBSM Scientists in AICRIP-Rice Monitoring Team
Three scientists from NIBSM, Raipur participated in the team of AICRIP for monitoring rice trials in different centres in
the Easternregion during 2017 kharifseason with a motive to collect samples.

Participating Scientist Centres visited Date of Remarks
visit

Dr. S. K. Jain, Principal OUAT Bhubneswar 11.10.17 Collected BLB samples
Scientist OUAT Reg. Res. Stn. Chiplima 12.10.17 from all the locations
(Plant Pathology) OUAT Reg. Res. Stn., Jeypore 14.10.17

ICAR-NRRI, Cuttack 16.10.17
Dr. P.N. Sivalingam, State Dept. of Agriculture farm, 241017 Collected rice leaf
Senior Scientist Mohanbhog, Nalchar samples with BLB
(Biotechnology) State Agricultural Research Station, | 24.10.17 symptoms

Arundhatinagar

ICAR Research Complex for North
Eastern Hill Region, Lembucherra,
Agarthala

College of Agriculture, CAU,
Lembucherra, Agarthala

AAU, Guwahati

Sh. Yogesh Yele, Scientist | ICAR-NEH-Research complex, 31.10.17 Collected BLB samples
(Agril. Entomology) Umiam, Shillong from all the stations
ICAR-NEH-RC, Umiam (Upper T 01 e B
Shillong trials)

NRRI-Regional Rainfed Lowland p i e
Rice Research Station, Gerua
AAU Regional Agricultural 3.11.17
Research Station, Titabor

Vigilance Awareness Week (October 30-November
04,2017)

The vigilance awareness week was observed by ICAR-
NIBSM during October 30 to November 04, 2017. With
the theme of 'My Vision-Corruption Free', pledge was
administered and banners and posters were displayed at
prominent places of NIBSM. The Vigilance Officer alerted
the gathering to be vigil and corruption free at work place
and need to finish every work at stipulated time. Various
activities like integrity pledge, distribution of pamphlets
and banners, conducting sensitizing programme at

various MGMG Villages and nearby schools were
performed. Vigilance week observance
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Crop Harvesting Day (November 01,2017)

ICAR-NIBSM, Raipur celebrated the commencement of
paddy harvest for the season kharif 2017 as Crop
Harvesting day on November 01, 2017. Dr. Jagdish
Kumar, Director (Acting), Dr. P. Kaushal, Joint Director
(R), Dr. Anil Dixit (Chairman, Farm Operations and
Management Committee) and other scientists of NIBSM
attended the rituals to initiate the harvesting of 60 acres

=

ICAR Sports Meet (November 10-13,2017)
ICAR-NIBSM participated in ICAR Sports Meet (Central)
at Bhopal during November 10-13,2017 under the Chief-
de-Missionship of Dr. Anil Dixit.

Republic Day (January 26,2018)
The 69" Republic Day was celebrated by the scientists of
ICAR-NIBSM along with farm workers.

of paddy (Cv. Swarna, Mahamaya, IR 64).

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
3. IIVR, 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
5. NBPGR, New Delhi Screening for biotic tolerance in core collections
6. IARI, Pune Collection of virus and wvectors, alternative hosts,
molecular virology, non-host resistance to begomoviruses
7. MANAGE, Hyderabad m Extension for technology transfer
8. IARI, New Delhi Introgression of alien genes for enhanced pigeonpea
Nausari Agricultural University, | resistance/tolerance to pod borers
Rajasthan
9. Indian  Institute of Millet | Germplasm screening for biotic stress tolerance in minor
Research, Hyderabad millets
10. | NBAIR, Bengaluru Insect and microbial bio-diversity
IGKV, Raipur Adaptive research
11. | NIPGR, New Delhi For advance research on non-host resistance in crop
plants against begomoviruses

ICAR - National Institute of Biotic Stress Management
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Extension and Outreach Activities

Mera Gaon Mera Gaurav Programme

The Mera Gaon Mera Gaurav (MGMG) teams of ICAR-NIBSM
scientists provided information to the farmers of selected
villages (15) on various aspects in a time frame through
monthly visit, demonstrations, meetings/gosthis and
mobile advisory and literature support every month. The
selected villages (15) were visited for 72 times repeatedly in
33 visits and benefitted 1035 farmers. Twelve farmers'
meeting and five demonstrations has been organized.
Scientific advisory on crop rotation, rice false smut and
brown plant hopper (BPH) management and scientific
method of paddy storage and rat control were also
suggested to the beneficiaries.

Farmer FIRST Programme

Hands-on-training on oyster-mushroom production
(October13,2017)

Hands on Oyster-Mushroom production training was
conducted at Kharaha village, Kasdol block, Chhattisgarh
for tribal farmers on October 13, 2017 and 67 farmers
benefitted.

Hands -on-training on oyster mushroom production

One day training cum field visit for Training to
Diploma course for Agricultural Extension Services
(DAESI)

One day training cum field visit for 40 DAESI (Diploma in
Agricultural Extension Services for Input Dealers) trainees
from Raipur, Bhamtari, Mahasamund and Gariaband
districts was organized on January 18, 2018 at ICAR-
NIBSM, Raipur. The training was inaugurated with
introductory speech of Dr. P. Kaushal, Joint Director
(Research) who explained the role of input dealers in
biotic stress management. Also he emphasized that the
input dealers must act as a bridge between farmers and
scientists to solve the biotic stress related issues. Dr. Lata
Jain, Scientists (Veterinary Microbiology) delivered
lecture on various zoonoses/rodent borne diseases and
their management, followed by Dr. Mallikarjuna J.,
Scientist (Entomology) demonstrated the bait preparation
methods for the management of rodents both in field and
godowns. Dr. R. K. Murali Baskaran, Principal Scientist
(Entomology) and Dr. Sridhar J., Scientist (Entomology)
demonstrated the working mechanisms of sex pheromone
and light trap in pest management. Dr. P. Mooventhan,
Scientist (Extension) narrated various expert
system/apps available for farmers, producers and input
dealers for solving various biotic stress related problems.
The training was arranged and coordinated by Dr. K. C.
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Sharma, Sr. Scientist (Entomology) and the training was
concluded with vote of thanks by Dr. Anil Dixit, Principal
Scientist (Weed Science).

HILIF. 31710, - T S @ wihs @3, wwgp (wheng)
ICAR - Kational Institute of Biotic Stress Management Ssper (Chiusingarh)

Rashtriya Krishi Unnat Mela, Chhattisgarh (January
24-28,2018)

ICAR-NIBSM has participated and erected a stall at
“KRISHI SAMRIDHI held at IGKV, Raipur with joint venture
of State Government and State Agriculture University from
24-28" January 2018. The ICAR-NIBSM took active part in
demonstrating the eco-friendly plant protection
technologies to the dignitaries, farmers, woman self help
group members, rural youths, school and college students.
Dr. Anil Dixit, Principal Scientist chaired the plant
protection session during the Pathshala and delivered the
lectures in different technical session. Approximately
more than lakh farmers witnessed the five days Krishi
Samaradhi Mela 2018 and around 800 farmers have
registered and benefitted through visit of NIBSM stall. School children participation
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Infrastructure Development

Start of construction of NIBSM main buildings during

2017-18

With the approval of Master Plan of ICAR-NIBSM,

Baronda, Raipur and further administrative approval

and expenditure sanction of Rs. 52.87 Crores by the

Competent Authority of ICAR, the construction works of

following buildings have been started in the first week of

January 2018, aslisted below.

1. Administrative Building (G + 2) including Library &
Cafeteria block and auditorium and two School

Buildings (G+1)
2. BoysHostel
3. GirlsHostel

4. Development works including leveling of the land,
internal road and path, sewer line, water supply line,
storm water drain, street lighting, underground
sump, sewerage treatment plant, signage and
electricity substation etc.

I
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Infrastructure developmentduring2017-18

During 2017-18, renovation of various existing buildings
was completed to accommodate various laboratories,
sitting places of scientists, farm office, go-down for farm
produce and input store. A toilet for ladies and gents was
also constructed.
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Workshops/Symposia/Seminars/Trainings

Workshops/Symposia/Seminars/Trainings
organized

ICAR-NIBSM organized i) One day Interactive Session on
'Utilizing alien species for pigeonpea improvement on
May 16, 2017 ii) An ICAR-Short Course on “New
Frontiers of biotic stress management for doubling the
farmers income” during September 11-20, 2017
iii) Hands on Oyster-Mushroom production training at
Kharaha village, Kasdol block, Chhattisgarh for tribal
farmers on October 13, 2017 under Farmers FIRST
project iv) A training cum demonstration of Happy
seeder and aqua-ferti seed drill at Kharaha, Kharri and
Kurraha villages on December 02, 2017 v) A method
demonstration on oyster mushroom cultivation on
December 16,2017 under Farmers FIRST project.

Workshops/Symposium/Seminar/Conference/
other foraattended

1. Jagdish Kumar attended i) A workshop of All India
Network project on soil arthropod pests held at
VCSG, Uttarakhand University of Horticulture and
Forestry on June 19-20, 2017 ii) A National
Symposium on Biorational approaches in plant
disease management at Dr. YSPUH & F Solan, H.P.
during October17-18,2017.

2. Pankaj Kaushal attended i) National Group Meeting
on AICRP (Forage Crops), conducted at UAS
Bangalore, September 4-5, 2017 and chaired a
session, ii) DBT - Brainstorming meet on Forage Crop
Improvement, at ICAR-IGFRI, Jhansi, as Expert
member, December 21-22,2017.

3. Anil Dixit attended i) National Conference on Plant
Physiology, 2017 (NCPP-2017) during November
23-25, 2017 and acted as Co-Chairman in plenary
session, held at IGKV, Raipur, ii) 48" Annual Group
meeting of All india co-ordinated research project on
soybean druing March 15-17, 2018 at IGKV, Raipur
iii) Participated and presented in Interface of ICAR-
KVK and Line department for finalization of road-

7.

8.

map at village level for doubling farmers income by
2022 for Chhattisgarh jointly organized by ICAR-
ATARI, Jabalpur & DES,IGKV Raipuron 11.8.17

S.K. Jain attended one day Interface Meeting on
'Yellow Mosaic disease and emerging problems in
soybean' on April 18, 2017, held at ICAR-Indian
Institute of Soybean Research, Indore.

R. K. Murali Baskaran attended i) One day Interactive
Session on 'Utilizing alien species for pigeonpea
improvement on May 16, 2017, at NIBSM, Raipur
ii) One day Intellectual Convention on “Doubling of
Farmers Income through Citrus Cultivation” and
delivered a lecture in brain storming session on
'Challenges of biotic stress in citrus cultivation' on
November 23, 2017, held at Central Citrus Research
Institute, Nagpur

K. C. Sharma attended and presented papers on
1) Seasonal incidence and response of wheat
genotypes against pink stem borer (Sesamia
inferens) in Chhattisgarh, India in '3rd International
conference on Bio-resource and stress Management'
during November 8-11, 2017 at Jaipur, Rajasthan
2) Population dynamics of whitefly, a sucking pest
and vector in Chhattisgarh, India in 'Indo-US
symposium on “Curbing whitefly-plant virus
pandemics-the departure from pesticides to
genomic solutions' during December 4-5, 2017 at
PAU, Ludhiana, Punjab.

P. N. Sivalingam attended 3™ International
Conference of Bio-resources and  Stress
Management', during November 08-11,2017, held at
Jaipur

Binod Choudhary attended a National workshop on
i) 11" Indian Fisheries and Aquaculture forum',
organised by ICAR-CIFT, Kochi and Asian Fisheries
Society (Indian Branch) during November 21-24,
2017, held at Kochi ii) ISO Methods for detection of
Listeria monocytogenes and introduction to PFGE
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analysis” held at Nagpur Veterinary College on April
18, 2017, held at ICAR-Indian Institute of Soybean
Research, Indore (M.P.).

L. L. Kharbikar attended and presented a poster on
'In-silico identification of microRNA like RNAs and
their regulating target functions in Fusarium
graminearum'in Annual Young Scholars Conference
2018 (AYSC 2018) during February 23-24, 2018,
held at Nagpur.

P. Mooventhan, attended workshops on i) Good
Practices in Quantitative Social Science Research
during August 7-12, 2017 at ICAR-CTCRI,
Trivandrum ii) Methodological framework for
implementation of FFP during 18th to 21st
September 2017 at IISS, Bhopal iii) The progress of
FFP during 2016-17 and 2017-18, Rabi 2017-18
(physical & financial) on November 14,2017 atICAR-
ATARI, Zone IX, Jabalpur.

J. Mallikarjuna attended i) 7" International
conference on Silicon in Agriculture during October
24-28, 2017, held at UAS, GKVK, Bangalore ii) XX
Biennial Group meeting of AICRP Nematodes at AAU,
Anand during February15-17,2018.

Training attended

1.

76

K.C. Sharma attended OSP for ICAR on GFR-2017
during August 09-11, 2017, held at Institute of
Secretariat training and Management, New Delhi

P.N. Sivalingam attended the training programme on
“Competency Enhancement Programme for Effective

Annual Report 2017-18 e°9

Implementation of Training Functions” by HRD
Nodal Officers of ICAR during February 15-17, 2018
held atICAR-NAARM, Hyderabad.

M. Choudhary attended 21 days CAFT training
course on 'Microbial Genomics and Proteomics in
Diagnosis and Control of Diseases of Veterinary
Importance during November 07-27, 2017,
organised by Lala Lajpat Rai University of
Veterinary & Animal Sciences, Hisar-125004,
Haryana

Lata Jain attended an ICAR sponsored 21 days
winter school on 'Recent approaches in animal
disease diagnostics and vaccinology' from
September 26-October 16, 2017, organized at
School of Animal Biotechnology, GADVASU,
Ludhiana

J. Sridhar attended training on 'Identification, mass
production and utilisation of parasitism, predators
and entomopathogens for sustainable insect pest
management' during December 4-10, 2017, held at
ICAR-NBAIR, Bengaluru

P. Mooventhan attended training on Good practices
in Quantitative Social Science Research during
August 07-12, 2017, held at ICAR-CTCRI,
Trivandrum.

Yogesh Yele attended an ICAR sponsored 10 days
short Course on 'New frontiers in biotic stress
management for doubling farmers income’
organized by ICAR-NIBSM, Raipur during September
11-20,2017,held atIGKV, Raipur.
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Awards/Recognition/Membership in Professional Societies

R. K. Murali Baskaran and K. C. Sharma received 'Best
Research Paper Award' for publishing a review paper
on 'Role of kairomone in biological control of crop
pests' from Vice-Chancellor, CGKV, Durg during 6th
Foundation Day of NIBSM celebrated on October 07,
2017.

Best Research Paper Award

P. N. Sivalingam received “Distinguished Scientist
Award” from 3™ International Conference of Bio-
resources and Stress Management during 08-11"
November 2017, held atJaipur

B.K. Choudhary and Mamta Choudhary received Best
Article Award for their article in a Hindi magazine
“Jalchari” published by ICAR-CIFE, Mumbai.

Lata Jain, Scientist ICAR-NIBSM was conferred with
IAAVR Merit Award-2017 during the occasion of 17"
Indian Veterinary Congress and XXIV Annual
conference of IAAVR & National symposium held at
ICAR-Indian Veterinary Research Institute,
[zatnagar, Uttar Pradesh during April 08-09 April,
2017.

Vinay Kumar i) conferred with Fellow of Academy for
Environment and Life Sciences, Agra, during 2017
ii) recognized as faculty member at Department of
Agricultural Microbiology, Indira Gandhi Krishi
Viswavidhyalaya, Raipur for Guiding M.Sc. students
iii) recognized as external member at State Forensic
Science Laboratory (SFSL), Raipur for Technical
evaluation of bids for purchase of High throughput
DNA extraction system and DNA sequencer for HID
system.

J. Sridhar received a certificate of merit for the best
presentation in the capacity building programme on
'Identification, mass production and utilization of
parasitoids, predators and entomopathogens for
sustainable insect pest management', organized by
[CAR-National Bureau of Agricultural Insect
Resources, Bengaluru during December 4-10,2017.
ICAR-NIBSM, Farmer FIRST Project team
(P. Mooventhan, Jagdish Kumar, Pankaj Kaushal,
S.R.K. Singh, P. Venkatesan, Anil Dixit, K.C. Sharma,
P.N. Sivalingam, Amit Kumar Gupta, Uttam Singh and
Amit Dixit) received the Best Poster Award at
International Conference on Invigorating
Transformation of Farm Extension Towards
Sustainable Development: Futuristic Challenges and
Prospects, organised by Extension Education Society
(EES), Tamil Nadu Agricultural University (TNAU),
Coimbatore, during March 9-10,2018.

P. Mooventhan, received the Best Paper Award for
“YouTube analytics towards the Good Dairy Farming
Practices instructional videos in Digital Agriculture
YouTube channel” at International Conference on
Invigorating Transformation of Farm Extension Towards
Sustainable Development: Futuristic Challenges and
Prospects, organised by Extension Education Society
(EES), Tamil Nadu Agricultural University (TNAU),
Coimbatore, duringMarch9-10,2018.

L. L. Kharbikar became editor of a special issue on
“Genomics of Plant-Microbe Interactions: Pathogen's
small RNAs and their interactions with plant
genomes” in Journal of Proteomics and Genomics
Research, USA. http://oap-journals.org/journal/
jpgr/ongoing-special-issue#q4
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Publications

Research Papers

1.

78

Choudhary, B. K, M. Choudhary, B. C. Bera and
S. B. Barbuddhe. 2018. Emergence of Multi-drug
Resistant Raoultella ornithinolytica associated with
Indian Major Carp. Current Science 114(9): 1818-
1821

Choudhary, M., B. K. Choudhary, S. Bhoyar, S. B. Kale,
S.P.Chaudhari, B. C. Bera, A. Jain and S. B. Barbuddhe.
2017. Isolation and characterization of multi-drug
resistant Leclercia species from animal clinical case.
Letters in Applied Microbiology, DOI: 10.1111/
lam.12811.

Jain, L., V. Kumar, S. Chaturvedi, G. Roy and
S. B. Barbuddhe. 2018. Seroprevalence of
brucellosis in bovines of Chhattisgarh, India.
Indian Journal of Animal Research, DOI:
10.18805/ijar.B-3492.

Jain, L., V. Kumar, S. Chaturvedi, G. Roy and
S. B. Barbuddhe. 2018. Seroprevalence of infectious
bovine rhinotracheitis in Chhattisgarh, India.
Research Journal of Biotechnology (In press).

Jeer, M., V. K. Choudhary and Anil Dixit. 2017a. Field
efficacy of new pre-mix formulation of Flonicamid
15% + Fipronil 15% WG against major insect pests of
Rice. Journal of Entomology and Zoology Studies
5(3):679-685.

Jeer, M., V. K. Choudhary and Anil Dixit. 2017b. Effect
of pre-mix combination of Acephate and
Imidacloprid on insect pests of rice and their natural

enemies. Journal of Entomology and Zoology Studies
5(3):1272-1278.

Murali Baskaran, R. K., K. C. Sharma and J. Kumar.
2017. Seasonal and relative abundance of stem-
borer and leaf folder in wetland rice eco-system.
Journal of Entomology and Zoology Studies 5: 879-
884.

Review papers

1.

Murali-Baskaran, R. K., K. C. Sharma, P. Kaushal,
J. Kumar, P. Parthiban, S. Senthil-Nathan and
R. W. Mankin. 2017. Role of kairomone in biological
control of crop pests-A review. Physiological and
Molecular Plant Pathology 101:3-15.

Muthusamy S. K., P. N. Sivalingam, |. Sridhar, D. Singh,
S. M. Haldhar and P. Kaushal. 2017. Biotic stress
inducible promoters in crop plants- a review. Journal
of Agriculture and Ecology 4:14-24.

Kharbikar, L. L., S. K. Nandanwar, A. S. Shanware,
Y. M. Yele, P. N. Sivalingam, P. Kaushal and ]. Kumar.
2018. Microbe-mediated salinity tolerance in plants.
Nature Research Microbiology Community 87843
(31111):1-9.

Training Manual

Resource manual on 'New Frontiers of biotic stress
management for doubling of farmers income' (Anil Dixit
and R. K. Murali Baskaran, eds.), organized by ICAR-
NIBSM, during September 11-20,2017, 276p.

Book Chapter

1.

Goel, R., V. Kumar, D. C. Suyal, B. Dash, P. Kumar and
R. Soni. 2017. Root associated bacteria: Rhizoplane
and Endosphere, pp.161-176. In: Plant-Microbe
Interactions in Agro-Ecological Perspectives,
Volume 1: Fundamental Mechanisms, Methods and
Functions (D. P. Singh, H. B. Singh & R. Prabha eds.),
Springer Publisher, Singapore, DOI: 10.1007/978-
981-10-5813-4-9.

Soni, R., V.Kumar, D. C. Suyal, L. Jainand R. Goel. 2017.
Metagenomics of plant rhizosphere microbiome. In:
Understanding host-microbiome interactions-An
Omics Approach. (R. P. Singh, R. Kothari,
P. G. Koringa & Singh eds.), Springer Publisher,
Singapore, pp. 193-205,DOI: 10.1007/978-981- 10-
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Goel, R., Kumar, V., Suyal, D.C., Narayan and
Soni, R. (2018). Toward the Unculturable
Microbes for Sustainable Agricultural
Production, pp. 107-123 In: Role of
Rhizospheric Microbes in Soil (V.S. Meena,
P.K. Mishra, J.K. Bisht and A. Pattanayak eds.)
Springer Publisher, Singapore, DOI:
10.1007/978-981-10-8402-7_4

Goel, R, D.C.Suyal, V.Kumar, L.Jain and R. Soni. 2018.
Stress-tolerant beneficial microbes for sustainable
agricultural production, pp. 141-159. In:
Microorganisms for Green Revolution.
Microorganisms for Sustainability, volume 7,
(D. Panpatte, Y. Jhala, H. Shelat & R. Vyas eds.),
Springer Publisher, Singapore, DOI:10.1007/978-
981-10-7146-1-8.

Abstract

Choudhary, B.K., Mamta Choudhary, and
S. B. Barbuddhe. 2017. First isolation of multiple
drug resistant Raoultella ornithinolytica from ailing
fish in Chhattisgarh, India. In: Proceedings of 11"
Indian fisheries and aquaculture forum, Kochi, held
during November, 21-24.

Jain, L. V. Kumar, S. Chaturvedi, G. Roy,
S. B. Barbuddhe and M. Tigga. 2017. Seroprevalence
of infectious bovine rhinotracheitis in bovines of
Chhattisgarh region. In: Proceedings of 17" Indian
Veterinary Congress and XXIV Annual conference of
[AAVR & National symposium on 'New Generation
Vaccines, Diagnostics for Improvement of Animal &
Poultry Health & Productivity vis-a-vis Genomic
Interventions for the Societal Benefit', Izzatnagar,
held during April 8-9.

:::::

Mamta Choudhary, S. B. Barbuddhe, B. K. Choudhary
and Lata Jain. 2017. Prevalence of Haemorrhagic
septicaemia in Cattle and buffaloes of Chhattisgarh.
In: Proceedings of 17" Indian Veterinary Congress
and XXIV Annual conference of IAAVR & National
symposium on 'New Generation Vaccines,
Diagnostics for Improvement of Animal & Poultry
Health & Productivity vis-a-vis Genomic
Interventions for the Societal Benefit', Izzatnagar,
held during April 8-9.

P. Mooventhan, S. R. K. Singh, P. Venkatesan, Anil Dixit,
K. C. Sharma, P. N. Sivalingam, Amit Kumar Gupta,
Uttam Singh and Amit Dixit. 2018. Socio-economic
upliftment of tribal farmers through suitable
agricultural enterprises integration in rice fallow
pulse cropping system - A farmer participatory
approach, p. 415. In: Proceedings of International
Conference on Invigorating Transformation of Farm
Extension towards Sustainable Development:
Futuristic Challenges and Prospects organized by
Extension Education Society (EES), Tamil Nadu
Agricultural University (TNAU), Coimbatore, held
during March 9-10.

Sharma, K.C, Y. Yele, J. Mallikarjuna and ]. Kumar.
2017. Seasonal incidence and response of wheat
genotypes against pink stem borers (Sesamia
inferens) in Chhattisgarh, India, p. 275. In:
Proceedings of Third International Conference on
Bioresource and Stress Management, Jaipur, held
during November 8-11.

Sivalingam, P. N,, Sharma, K. C,, Yele, Y., Kumar, V. and
Mooventhan, P. 2017. Incidence of virus and virus like
diseases of crop plants in Chhattisgarh, India, p. 270.
In: Compendium of abstracts of Third International
Conference on Bio resource and Stress Management,
Jaipur, during November 8-11.
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Repository Deposition

Annual Report 2017-18

S. Items deposited Accession Nos. GenBank Authors
No.

1. 165 rDNA sequences of | MF445139-MF445140 NCBI Vinay Kumar, Lata Jain,
bacterial endophytes MF445129-MF445133 Sameer Chaturvedi,
isolated from | MF449413-MF449416 S.K. Jain and P. Kaushal
pigeonpea (34 Nos) MF449407-MF449412

MF407478 -MF407480

2. 16S rDNA sequences of | MF445141-MF445144 NCBI Vinay Kumar, Lata Jain,
bacterial endophytes MF445134-MF445135 Sameer Chaturvedi,
isolated from Lathyrus | MF445136-MF445138 S.K. Jain and P. Kaushal
(14 Nos.) MG722863-MG722864

MG722707; MH393318
MG722791

3. ITS sequences of | MG738277 - MG7382788 NCBI Vinay Kumar, Lata Jain,
fungal endophytes Sameer Chaturvedi and
isolated from S.K. Jain
Pigeonpea (12 Nos.)

Lathyrus (07 Nos.) MG7382789-
MG7382795
Rice (02 Nos.) MG7382796-
MG7382797

4. Registered Bioproject PRJNA 392219 NCBI Vinay Kumar, Lata Jain,
on “Metagenormics Sameer Chaturvedi,
study of bacterial S.K. Jain and P. Kaushal
endophytes in
Lathyrus sativus”

5. [llumina reads SRP126515 NCBI Vinay Kumar, Lata Jain,
generated by V3-V4 Sameer Chaturvedi,
region sequencing of S.K.Jain and P. Kaushal
five plant tissues and
rhizospheric soil
sample specific
libraries of Lathyrus
sativus and deposited
to Sequence Read
Archive (SRA)

a) Pod SRR6366354
b) Flower SRR6366355
c) Stem SRR6366356
d) Leaf SRR6366357
e) Root SRR6366358
f) Rhizospheric soil SRR6366359

6. 16S ribosomal RNA | MG685876 NCBI Choudhary, B. K,
gene, partial sequence Choudhary, M,,
of Providencia spp Bhoyar, S., Kale, S.B,,

Chaudhari, S. P., Bera, B. C.
and S. B. Barbuddhe

7. 16S ribosomal RNA | MG685878 NCBI Choudhary, B.K,,
gene, partial sequence M. Choudhary, S. Bhoyar,
of Chromobacterium S. B. Kale, S. P. Chaudhari,
violaceum B. C. Bera and

S. B. Barbuddhe

8. 16S ribosomal RNA | MF596489 NCBI Choudhary, M.,
gene, partial sequence B. K. Choudhary, S. Bhoyar,
of Leclercia S. B. Kale, S. P. Chaudhari,
adecarboxylata B. C. Bera, A.]Jain and

S. B. Barbuddhe
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Development of repository of pathogens
(S. K. Jain)

Three pathogenic cultures of Sclerotium rolfsii were
deposited in ITCC, New Delhi from this region during
the year and accession numbers obtained as follows:

S. Pathogen NIBSM No. ITCC accession
No. number
1. | Sclerotium NIBSMPPF-1 8218
rolfsii  from
rice
2. | Sclerotium NIBSMPPF-2 8219
rolfsii  from
wheat
3. | Sclerotium NIBSMPPF-3 8220
rolfsii from
chickpea

Five more cultures have been deposited to ITCC
for accessioning. Uredospores of pearl millet rust
collected and preserved at -80°C. Nineteen cultures of
putative Xanthomonas oryzae pv. (BLB pathogen) with
multiple isolates from Chhattisgarh, Assam, Tripura and
Odisha were kept as glycerol stocks for further
confirmation by pathogenicity test and molecular
identification. Pathogens from different crops are being
isolated to establish arepository of cultures at NIBSM.

Annual Report 2017-18

Extension folders

The extension folders published from FFP, ICAR-NIBSM
arelisted below:

Mooventhan, P, R. K. Murali Baskaran, Anil Dixit, K. C.
Sharma, P. N. Sharma, P. N. Sivalingam, A. K. Gupta, Amit
Dixit, Uttam Singh and Kanhaiya Jaiswal. 2018.

cHICY, %<1 v9 fird § %o7 9 ge¢, No. 13, p2.

T & TRIFIC U9 IHHT 45 e, No. 14, p2

SITIVEY #IRGH STG dab+1a, No. 15, p2

YeIvTE / el 4 g5 Arefieic! 9 gl a1 79, 16, p2
CIRBIBIS : TENPBIC g7 # g41dt a1, No.17,p2
Integrated Rat Control, No. 18, p2

Gadgetsin Storage Pest Management, No. 19, p2
Pests of Chiliand Their Management, No. 20, p2
Pests of Cole Crops and Their Management, No. 21, p2
Pests of Brinjal and Their Management, No. 22, p2

. Pestsof Cucurbits and Their Management, No. 23, p2
. Pestsof Okraand Their Management, No. 24, p2
Pests of Tomato and their Management, No. 25, p2
Pests Management Traps, No. 26, p2.
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E-Publications

List of video documentaries developed and published
under FFP

Address: (Farmer FIRST Programme)
https://www.youtube.com/channel/UCX1-
bmvrro_yqrNvOWIKxrw?view_as=subscriber

S. Topic URL

No.

1. | Rice fallow | hltps://www.youlube.com/walch
Pulse ?Tv=a5QjL-wlvhM
Production

2. | Oyster hteps:/ /www.youtube.com/watch
Mushroom Tv=moyDvcE9UolU
Production

3. | Goat and | (https://www.youtube.com/watc
Kadaknath h7v=tsj6ghy3KA4
Farming

4, Farmer
Communication
Centre (FCC)
5. | Low-cost Azolla
Production for
sustainablc
fced
managcment

https://www.youtube.com /watch
v=9CI0n20I1IEk

https: / /www.youtube.com fwatch
v=9MsROgiW SE
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Dignitaries Visits

e Dr. Chandish Ballal, Director, National Bureau of
Agricultural Insect Resources, Bengaluru visited on
August 10, 2017 and interacted with Entomologists
to establish research collaboration

e Dr L S. Solanki, ADG (FFC), ICAR visited NIBSM,
Raipur (CG) on September 09,2017

Dr. A. K. Singh, DDG (Crop Science & Horticulture),
ICAR, New Delhi visited on January 24,2018

Dr. A. R. Sharma, Former Director, DWR, Jabalpur
visited on January 29,2018

e AT e dva
e
Natioea! lnsttvto of Biote Striss Management
; -ty
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BUDGET ALLOCATION AND EXPENDITURE ( ¥ LAKH)

Budget Allotment and Expenditure

:::::

S. No. Head 2017-18
Allocation Expenditure
A Grant-in-aid salary 280.00 271.04
B Grant-in-aid General 204.20 204.19
1 T.A. 0 0
2 Research Contingencies 0 0
Total (A) 0 0
C Grant-in-aid Capital 1930.94 1880.09
1 Works 0 0
2 Equipment 0 0
3 Furniture 0 0
4 Others (F&F) 0 0
Total (B) 0 0
Grand Total (A+B) 2415.14 2355.32
Income Generated (3 )
S. No. Head 2013-14 2014-15 2015-16 2016-17 2017-18
1. Sale of farm produce 66,758 15,62,924 | 21,70,545 | 28,94,672 | 23,03115
2 Sale of tender 8000 69,000 0 18,500 15,000
Total 74,758 16,31,924 | 21,70,545 | 29,13,172 | 23,18,115

ICAR - National Institute of Biotic Stress Management
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Institute Governing Committees

QUINEQUENNIAL REVIEW TEAM

Dr. S. M. Pal Khurana Chairman
EX Vice-Chancellor, Rani Durgavati University Jabalpur &

Ex. Director, ICAR-CPRI, Shimla

Dr. Vijay Singh Thakur Member
Ex. Vice-Chancellor, Dr YSPUH & F, Solan

Dr T. P. Trivedi Member
Ex. Director, ICAR-DKMA

Dr. K. C. Bansal Member
Ex. Director, ICAR-NBPGR, New Delhi,

Dr. Dr P. S. Naik Member
Ex. Director IIVR, Varanasi

Dr. Rajesh Rana Member

Principal Scientist (Economics), ICAR-ATARI, Ludhiana

Dr. Anil Dixit
Principal Scientist, ICAR-NIBSM, Raipur

Member Secretary

RESEARCH ADVISORY COMMITTEE

Dr. Anupam Varma Chairman
INSA-Adjunct Professor, IARI, New Delhi

Dr. A. K. Singh Member
Deputy Director General (Crop Science), ICAR, New Delhi

Dr. R.]. Rahindra Member
Former Director, ICAR-NBAII, Bengaluru

Dr. C. A. Viraktamath Member
Former Professor of Entomology, UAS, Bengaluru

Dr. T. R. Sharma Member
Executive Director, National Agri-Food Biotechnology Institute,

Mohali

Dr.S. M. S. Tomar Member
Emirates Scientist & Ex. Principal Scientist, ICAR-IARI, New Delhi

Dr. Jagdish Kumar Member

Director (Acting), ICAR-NIBSM, Raipur

Dr. Anil Dixit, Principal Scientist
I/c PME, ICAR-NIBSM, Raipur

Member Secretary

ICAR - National Institute of Biotic Stress Management




‘ Annual Report 2017-18 0

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. AK. Mukherjee Member
Senior Scientist, [ICAR-National Rice Research Institute, Cuttack

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

8. | Shri A. A. Goswami Member Secretary

Administrative Officer

s
ICAR - National Institute of Biotic Stress Management 85






@ Annual Report 2017-18 e“a

ICAR-NIBSM PUBLICATIONS

FIRST ol FiRST. &l S FIRST &L
Farmer FIRST Programme Farmer FIRST Programme Farmer FIRST Programme
WO i T IR W TR iR W dm

(Agricultural Extension Divisi [Agricultural Extensson Binsion )
T (g e foarn |
et Gour il of Agrcullural R

FiRsT &y
Farmer FIRST Programme
Wit B e

Farmer

FIRST G))}"

Farmer

FIRST G&I"

Farmer FIRST Programme Farmer FIRST Programme

Farmer FIRST Programme
W W SR

{Agriculturs| Extension Division) (Agricuftural Extansion Diisi
e fivm )

L F armer i Conti -
PESTS OF CHILLI PESTS OF COLE CROPS
F:EEEGRNATT'EDL STORAGE PESTS FIRST AND THEIR AND THEIR
CONTRO MANAGEMENT MANAGEMENT MANAGEMENT

) = [ T——)

e R e T

Farmer

FIRST G&;}

e als
:Farmer FIRST Programme
W W

Farmer

FIRST G)Jf

FiRsT ol¢

Farmer FIRST Programme Farmer FIRST Programme
WRfE Wi danr WO e

Farmer FIRST Programme
Wi W W

Farmer FIRST Programme
WY e T

PESTS OF BRI PESTS OF CUCURBIT PESTS OF OKRA PESTS OF TOMATO
AND THEIR AND THEIR AND THEIR AND THEIR =St I\::T‘:(;EMENT

MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT

g '““;;‘;‘L‘fg;;:”“““”wffi‘b i o st s lﬁ‘):! 5 mml-“ué:mm.m“w(fé‘b ,- s s (S“):s

PO AY R AN
vizae ) o, Rk, Csbagas - 0325, P, OTP1-022593)
[Eplaap—ry
[ p—

00 ICAR - National Institute of Biotic Stress Management




ICAR-NATIONAL INSTITUTE OF BIOTIC STRESS MANAGEMENT

Baronda, Raipur - 493 225, Chhattisgarh
Phone :- 0771-2225333, Fax :- 0771-2225351
Email :- director.nibsm.cg@nic.in, Website :- www.nibsm.org.in

- —



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92

