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AT ¥ ARBIRIT D1 P Aegwerdn
IR RO UIcdTes &1 o8 9 YR 9aq &
FHT0T & 11T QRIBTer, |1 9, &I hol
IR WeHl B Tcdd AR URGYI B A1
TR {1 T (FHT0T BT | WA 319 2019 Bl
sifer formeY # IGKV & gHfAfia R gaRal &
S SR § =T AT BT IHiaRd B &
foTg ol TRE ¥ dIR © | I @re SR gy
JreAT GERFd a1 & foly 9 8 IS BRIGH
DI AU I FIRT & ARIH F FHY &F Bl
I T SUE B IR SRA BT UE IS
AT TG |iAT AT 7| die AR IToTH
AR HAEHl iR IS UdEd, Sifdd A
fcfarsil & Mg Siia e, w4 AiRwEr &
g sraif¥res &fik ShHIfe FamrEE! ok Sifds w4
Udee H OIS / S dhell ST Bl Hared
T T | T AR TR WAl & YRT B &
qIE TAT AAT H SIS DI SUARIAT BRI | HTRIFH
RIS # SrgHa™ USRI &1 gTe
BT T SR WIS BRIGH T BRIGH cirex Bl
U ®I T8 | RAC 3iR IRC &1 RAwrRel & MR
TR BE - URIATSHN JIR BT TS & | TINTTARN
& fam 3R TR & fory Yeirafst, Termrarst,
THTCIGISH, 4TS 1S Ud oI YIEifres! &l =t
DI TS | U IR dIo] 48R 9a $I U JRIdbIad |

UH Toid STANTHART @ oy Ugd & STE aelr
I SHRT & U 2% BT 80 Ul & forw e+
DI AT B AT YAMHT BR dTaTenierd (b
ufRreror gt # gRafda o= fear mr 81 9 oy

THITT Ffawn, Herard g Urenfie! yanTener va
e U R BFerad BT W 39 99 B SR SISl
TAE |

FRIT 1 H1.9.379, 0. —RAT Y e
A, T3 fieell & W W H Ahadargdd
egfores TSN BT SIRY HRA & IRATd & AT
FASIAT SO R EIeR By g1 e 2019 #
TEMAfTh 9+, GRAPlerd, AHT HaH, ¥l fafesT,
TR, dIoh JaRelN, Fored 3R ERcd
fafesT @I A A S S. §RT ALRAFU. B AT
foar S 9 Sifde w4 & & 3 argwdl Al &
A1 URTHE B & dTa FRA & JFALT STAQE
DI Y AR Tl & 9 faaRd faar s |

S +2 Rfq & |rer sEEN wa+i & 1) 1
B B ol 24 RIS B B IfTRTT AT & 1T
e & SFC/RCE 2017-20 ®T HNfEd &R BT
DI RATYAT, /AT H IRAR & A Alehl & oIy
IISS! 911 T TP Solfded T &l RATIHAT BT
TG © | BT e TRATSHT & d8d 49 W 31fddh
FRIGH /TS fhd T | B dSTHi & SLAHL
R a1 Iefel & wdleT P AHhAdd D
T fpar AT R @ dHel T 27
AR /M /AR / BRISTERT T 9
gf¥teront H 9rT foram| W A 1 9§ ER uF
e fhd| gafeRer Ul @l geed 3R
PIeS¥hIY ASBRGIY TR Gl fcqPbIieTd TreToT
3R DAES| ®ieH & dgd diF afeasig ufereor
AT fard T |

STTEIRT HHAR
feed (@RiaTE®)
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faRre arm™m

I R (20 18— 19)F ARM W H .AFT. —
MR I Ford e AR, IYR § 20 WM
RSS! f5=9 1 6 Fveer feaifda (9 QR 5
T AR 2 A I AT, 2018 & IRM
Tof g4 ) ok IR W= frafa Wi ¥
IRASHRT ICAR, AICRPN, ICAR-FFP DBT 3R
ICAR - NAST & fo=iaifya & 9 oy & Wifdds ¥ )
g, IIRE iR sr@ell oYM %
ITIAGET BT Y BR b A7 IR o <& B |
IRASIRT @1 IR HRIGH Ae § AR 3R
EIREIESACR IRk

PRIFA — 1: ARNDIC T4 IO AAIRTD

o BRINTTE X & 23 Riat § gered g Afsoral #
! fAwT0] BT SART UG HehAUT b AT TeT
AdeToT fRaT TRIT | e HaR! B S el B
IIaG[E AeiTs d IgHGH H 5 YR & <1800
o B far ok S e & WA ¥
TR 1| HI g S H drell Aol fERT &
LT 9 S YhTT TR T | DNA Yaei9 & Tar
TIeTl b S, 731, =1aet 7 /F | rell Aord IRy
D1 BRI AHE Fa! TR ST fawToy o |

o NASF IRIISHT & T&d HehH0T fdadr™ & forw
RIIER Y6 HRGI & T8d™ B! T8 | TR G
T3 D1 hAT BT Tl ST N & gierey
T T 9 GINE 9 AUYDH] BT TgaH 9 IR
U G T &G Tbh] Dl HDBIBRU fHar
T

o WRT W HHE AIE! & I QRIS A8 IR T,
9RT § e Fardl b A= STgaiiies W 9
S IR ORUT G&TdT BT S1ea fam T |
qfeTrg T e &b Ahe ARG b 6 T
THy fPY N, 9gF H 9he dq
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AECIHITSaAd DNA 0 Uicidbid g ierd
P Ty |

o BUNIG & WIRK R ¥4l & I°N 4 IS
AT IR STEIT P Tl Tell & b Brsfep-g
SITITHITTRIT, STERR ST T dTeTl SR & |
®Y ¥ YYBPBd  SNdary]  HHL: UGGl
HARITS], TSN AR, TR
PIETS, FARHRIA A 3R RHRA Drvd
SR o |

o PITS, TTBC AR TAE & T A G4, J0g,
T W ARG BT b Sifad wed b ghT
gRe gfcforanatt o1 sregg= far 1= |

o HBA B A A 250 WHMISH 3R 3
SfreRaet Suwal BT e fohrar a1 9 yga @
TE o 98 Srafed qarell & iy iR o
qoell & TA A T Y Heelg T YlRidl
RITSTD NASRIAT TeTeblell BT &1 Igar
DI |

o SME. TN WieswdT  AZHRBI
oRASHET #, 249 T BT A TP
IHD! TG BT TS | Bleswhdr & ford &1
baw, dve (b 7 WAy (-PeiE,
WM . WEEE oI g hifeas
SfY) 31T fohd TR 9 wri A Ry v | ST
FRIGH & q&d 1 8 IR Smiford @t 18 9
W 605 TR & g 9 MGl B
AT BT |

BRIBY 2 : Wfde woq Afufhar &1 3nfdas sia
fasm=

o TURIHIST A IRTSHH F&i Wd & Sl Bt
I Td sroifae o ¥ Heaqul Sl
21 3RER & Nl | 45 QY] TUSIHIZT ThH




B TR =201 {63 717 7 NCBP S b & ST
fpd TR | 379 NIBSM-PRT TS & 37T fobar

T T THoRINTT Iehas & faog Tfafafdr
56 T a1 9 SRE H Uiy T |

et Hroi T 5 RT 7 BT gRRIE s ¥
AT fawTe] ORT UIcATEsD BT AT DA b
foTT MYMIV & DNA A @ DNA B fg¥rT 5
upl

T9a ¥ YR R AeRe e & fow
eI wise, @R 9 Tha A1 & YR
ST BT 9T 6= & fTT SPRBB g1 &1 Araat
BT MTU 1010 & |1 SR fhar 1 | S9d
IRUM FawY X AT fUar 3 fafdre At @
WW@WXG13HXQ4W%IH&
gREHTE R |

AR SFFIARA & FaH § RNA ST &
Surorfed fafrada sregge fear | g7 4
SRR T H 91 77 foh IRE miRNA T+ &
TRRITERT U FeTeierd # qeaqul ANEH 31aT
Bl Bl SEfh 9 miRNA T G0
TSR T 3 TS G & |

PRI 3 SN AR ¥ AR afam

|

o VIfdh T F fThg UM, 3R, MU B,

=1, fraet, 18 & Sl &1 Bedl 9 Jga
PTG | G BT 226 ARAI H, 110 A
AT SATHRY | RIS 9 1 2 TgH AETe
TN TE |

3REX B 146 B9 Hell Wad, HerHawd!,
IFSl g BIFCIFAR] seflge | YRRIEN IRy -7 |
I ICP ST HoaRdl & Rkeg IRRIE Ty
TE1 16, 25 9 44 Mg HHAY: AdaTea,
AW HdgeNel 9 IMfd HagTde uE T |
9 16 AR 3REX Bl Harrad! o FioRIe

g TS |

AT T BED BT 2 0 FRIL BT STdfh 2 1
Al § 1-20 YR YHg g |
SIS PR BT YBIT 94 TS H 20
gfrerd g 11 | pexie ggE ERT A 9 68
ST 39 dMRT 9 gad gl WY | 91§ BHY
ExeT H 95 EgHl # Ad sARE YT T,
Siifs gfeRiel 9 7egs gfoRiel § SofieRor
fopar v |

eI & 110 S8y s 9| weAl fey
R 1 2 7eg| YRR 9 99 99 g Haa-eha
EEISREERNIGRIPRCT

M2 & 2 18 AT YT B T BGP 4 Bl bl
T RH 15 ARA ST YRR 9 25 &8
TegH YRR RN TS | Siafp a1 Ars e
IRRIS T8 718 1Y% a1 Siar], AR
S T qgSgadiy fgdiigd weNenge ¥ 4
T o7 9 TP YA IR b w9 H B
TS | ST IS, IFMURTES SR BlerRD
U O ST TR |

AICRP =i IR H, BiTe & foraed!
9§ Y IAPM HAserTsd UfHfThIe
R T | eFa) R & 1.8 Al § \detur %
IR HeAgSNTST AfFNBIen & = 9
wT W BH (25-102 GAPH / 200 A=A
ATd + 5 TM SIS ) IR TR IHHH & favg
B 04 AR 9 11 ARTATSH AeUH YioRIeN
g S | T, TR, 79 & Ioig o= (PB
1121) 9 A<CrFeldl AE-rad P H b
TRHEIET UId UR TR | I B 29 BeAl DI Ty
ARAl W12 ARA UA. SHIAel | HegH
FRRIS TR 7TE |

Iqged B ogd (I A TSl 5-—
40) TTIATSS HT 33 Uifedi & fow amew
TRTITOT & A1 A ReR fohar a7 | s o
ReRx 81 a1 8 9 H1$ yfradt Ta feama T |
3 AT BT STIHE AARTad HHOT
RrS! R S 1eT01 & Sty § fopan

o TR ®ETH & TIWT 454 SHIgl SR |
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BEFBH 4 : WfIP 9 T ydeH H offRIF iR
S SrgRiET

NN A T g B BAA BT AARTA 15
IH. T Ty ¥ FRE T, A =N e
WRYAIR G Aolol BT HHY: 38, 42 T 20
iR $H ®HIA H FetH Ul a1 DSR H
WRUAIR! & INEHe EIvn 2g
ifeAdeim 1.0 I 21 s9¢ 9Q
FARTRR + ACHATRRIA 22.5 5. 21
YfeAgei= 1.0 fpam. 21 fhareaumm 75
gfrerd g 7 5 wfoed fqugdee |ifsaq &1
IUIRT A SYY ] ITAR YIAT 7T |

g9 & Gl I BEd BT Wdd T
SEPIF T & ST §RT GSIAT 177§,
TR Yol 99 Bad & IUS) 9 Sdh SdE)
BRI ST HRET BT STANT BB GNP Dl
TP JEAT B | A DA (T, STATSHAIS S
AFA, TA. QJMIFSISHATSE 3Fa g
IFCISIB) BT Usd TS DA SI—hH B
GIeTl I Badh & fIog TRoNd! AR g™
&G U TR S | 3D A1 220 9 510 Ggd
SAREREIRIKA

TWRIH 2018 P AR BIART B FHIACT BT
g&rs Jediep fpar an | aRorml # grar T 6
JMFeredd &I 500 YTH & & A (25
S8 /3 .) STANT TISHIUTH Bl AT FRTed
(32,39,46 9 53) TR IR & 24 G0 915
Bled W (2.0 RE/E) T PH Ieec
(1.70%) @ %S qTe (0.37%) I T
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MFerST §RT ROl &1 Iy 16.90 @
11 .20 YfTRId ST I/ 17 |

P @ YEET O DRSO} JAAd GATd
(20 IH/TER), S IR (20
YH/TER) 9 GSHMA™ FAREI (20
M /TFHIER) BT AR § STAN, BT
(1.0 fPIM./8.) & FIF AP B A& A
P H e I TR G S 1 U A R
T |

o ye g Urenfifedl W 4d 9 918 b A9 B
q@ied e m SR fAeRel &R
Yrenfifeal &R U §M 15.88 W 33.74
gfrerd R T g 9 et R 9fd e
T 3G TRERS Aféd Aecriisar Aieyel
U BRP TR [qHRIT fpar T |
BR B BRIGH ST 3R SAEHA I
M TG F N WFH eI Y. B UsA T W
frami—aste! & TRemat & geM & AT |
Bl fHaml & $Y R Jfea, fafdy, &R
SIRgA Tl IRAfddmarslt &l fARieR e
B B | U dieedl (Bdel neTRd, Serfa
MRS, UPY INeRd, Jed MgiRd a
YT AATET SNYRe) & SFMBR B IR
FAlGEOR RNl & daeia <did & 545
fp T gkl &1 BT ga | fhar aRarT &
I HH. 3650 V. 39150 Pl ghg TS |
HRIEH b ded 49 & FH rieH, yqurg
Tf3TeToT RN fhr R |




aRaa

MFHIIT. — TG NP o YIa FeeqH,
YAYR I AT 07 AFCR , 2012 Bl 12 4.
i gt 9 wAfehar & H1er Aead Yolell &
BMIBRS AHHU TR oY GRATSHIST B famdd
FHIAT A1 AP Wifded wd I gfoa femdy v
RIS b ¥ D1 R {61 S b | Sgadl &
AR AP — 1. o, ¥ d. U. 9. DI Al
BT B RN B b AT AR TRl B Bel
TG Y e AT, Bl TR S =i
FIH, Bl TRIIY YUIlell LM T Hac]
T Ay FHL rRie # i fear mar g |
HHIAFT — 1. . T, U. F. IFYR DI IHEH
Tfafafer Sgead feere (SrgHiar) & a@va |
IR JFAY Shigdl HHI: favelvuTHS T
WRUYGAR {4, Prefde™ 9 guem s,
TEIRI e &R g Greiffel & a8d fear
IS | TR IRATR, TR IR BRiwH o
ARNPBIC 9 MDAk FHIET 9 ITh
TS EE & AT W IR I YRS BT ATET S |

YRS Waq (4+2), JRIBd Had
(4+2), 91 937 3R & THA (4+1) 3R BEA B
BENEN (4+2), & AT & Ao gs, e
FIHNT YUTell, Sid HUSRUT REAl offe &l
2018-19 % RN 15160 THER T MR
P Y ST 2019 TP R B B THI AH &
|1 e b T o | |enferd SFC 201 7-20, 4
IfAdT BIAEMRT, fSSTell Faee™, 5% T AleR
I YoTTed, TR 3R YA SneAren & f+afr &
AU . 24.78 BRIS DI RN G F9R DI
TS EITY 2018—19 & QR JTAH, T
24.5074 BRI G 6y T | FgH snfeariy S
IS (. 7 5 ATE) T RISl ST (.
228.90 @@ ) W 1 HN IEEA IR
FfaaTen o fodhT & M A %, 14.5965 o9
TSTd & 0 7 31T fopd T |

(STTETRT HHR)
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T fafafian

I LFkku foYk ikf'kr ifj ;ktuk

dk;de 1- uk'khdhV Lo jkxtud wvkuof'kd
Lili/ku Yih 1h €h vkj% ,0 mudk Tc/ku

1-1 vkifkd -1 L egRoil.k Qlyk dk tHkfor
dju oky: fo'kk.k ,o fo'kk.k €1 thok dk pfj=
fp=.k

liah-,u- fkofyxe] ;kx“k ;] fou; dekjt

cxkek fo'kk.k dh nygu o BfCt;k e mifLFkfr
,0 forj.k thuu dify, 1{k= 1;kx

YIAGHAT & MR TR BTG I & 23 forelr
faurop dmIRET &1 |deror far T feH aE
fquTyr Tere= 9 |fesTal § Heeayqe! uran T |

fUed auf & (2017—18) ®HA # HToA=E]
2018 ® 9T fawroy @ AR (T, ST,
FaaT g ) Areras (o)), e st (@dreR,
fod, g d479) g @ Bl H veF yan e
T 9SG S, 2018 H SR BT yHIT 9 ftd
AHE JaE! /Ui Gl DI T3 | T d I& H 100
gfererd MR &7 UBIT U TAT| FEH SATET
AHE AGE] I IFDb 916 qgEdH 9 IRT A
grft Y | AT A HHT AT § 9 "ad]
off R NI & e A8 UR | g9
QII—AT Aldrg # T AT U] & HHHT B
FEOT A2 IR Y | G Uil | A Ue (R
T g CTAB fafer & DNA fr&tern Tar 9 |rdfaa
AN fIWT0] YTSHRT &1 IUINT H) PCR famam
7| aRUH WwY /I, 9], dadr, 9, U,
TareR, fird, qRE 9 Bl & Al A gD
Tde 1.1 kb DNA UT® g31 ST fob Sear fawmog
PI gfic HRaT & | {o HATHR TROTH I8 BT P
JEHIIF g dreis I[YR (BURFTG H) 994
fawmoy @1 SuRefdy & iy 8 wad 2 |
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fefeQl Jkvi.MQkfy;k e foplce chekjh d
dkj.k QkbVklykTek dk 16s rRNA vude
fo"y'k.k

¥ 2017 # &), fifoTws Jefeniferar # W™ @
Ues Ud BNTTE H Hy Il R faossm TRt
T TS | 39 SR A BISSIITSHT B e T@ ©
ol 59 MR & T ofdx DNA fshra @3 PCR
frar a1 T 165 rRNA & faRIY UIg™R &1 YA
PRD ol DNA 1t fbar 1am | yafeld Scre ot
THTE 1414 bp T 1420 bp = 1 f&5 NCBI 59 §&
(TSR F&aT MK 1778509 MK 177849) #
STHT 1 TS | T DT Gehfd B dTel BISIAToH]
D1 AT H $7 QFI & 919 AThH yg AT 98 Ul
g 96 Uferd off IS 918 SMAAUTH & HISSIATH
(80%) @ Bfaar IR (63—69%) | TRomH
ey g U A fe feied ggeian S
AreAMiforar @ 5. 99 ¥ Yyd H U™ T
BIZEIoH T 1. AefSHIfer T & wrserers  d
=T BT AT B |

1-2 1°kvk ,0 eNfy ;k e: chekjh djui oky: fofdkiu
Jlxtudk dk 1FDd] .k , o0 pfj= fp=.k
leh-d- pk/kjh) eerk pk/kjh yrk €tu %

FIRTT 3R HEl & Bl & Al (n=288) H
JFERAT TSB! BT T WIeH e | SUTHD
3R URfE Sig e faRdrel & IgER
F 252 Ufafie qFIRI AMgATATH I3TY Y
| =HIM® 969% ® T OH  dEIRAT
MEAreieH Uelifaifaasd uafa @ o | 9= wq
A UEAM S 9Tl URRedl HeelNTST (25.%),
TR SIS 20.63%), fhardiad fRawd
(8.73%), FeraageT AT (8.33%), TSHIAT
UHAFANT (6.34%), TAIASC®d ILErdid! (5.
55%), SCATIIBIAMATE HATecI BT (3.17—17%),




asburiac (2.38%) YHR & of | JAATT NI ©
SR WS FEfR=T § g9 Siare] s,
GeRTdaey gefaifl (0.79%), Gexidaex e (1.
58%), Tihaldiad WR (0.79%), RIgrdacRar
B (079%), FIgrdadiRar &A% (0.39%),
e gfest  (2.38%),  UfdedArdaead
RfAfRT (0.38%), Tediferorad BT (1.5%),
BT (0.39%), TRIFA dRTAT (0.39%) U T |
39 eI & URUIAT | gdr Fern fb wisfaa
FIHIIITIT o a9 31fSd qR &9 drel =1
Ty PR § @ T of iR T IS
UgE  daCIRIS  Sfgdleicd Ul Heelisl,
VSHTE  UHAEME,  §.@idll,  FAgRagar
AR R R fharamrasd ifaw o |

Y GIode DI TUIBIRRCH § geAsiar iR
TIfYAT YOIl & URROR UHTd STl BT eI B
& forg foram ram 2 | Ageifdud saiaron, gerial
3R 7@ & 3R IR—ugfaxefig ardqmarer & d=
3fciAdel BT I, AU BT T AfGT &3 &
foraH Sig fafderdr ok wRed & I el o gfaa
BRAT | THRT 3T 33 a1 bl S8} qHT #
ARTET ST {5 DA HSTET YOTTedl Bl IR Bt 3iR
9 T DI YT BR Febell © ATch Taer germatl
BT JATbA R B oIy qaIJAT IURI U IR
D |

1-3 Hkkjr e cefl ;k Vicillkb di vkuokf*kd Teg
dk ekufp=.k ,0 mudh cxkekok; j I 1:0kj n{krk
- Ih/kg] vkj- d- ejyhckl djui

cefl ;k Vclkb tull[ ;k dk ueuk ,d= djuk

AHE Ao, AT SIS IgHeTd ARIBIC § ST
% PV vd Seferas diel § 100 W SATRT THERRE
9 T fawRel @ aee 2| Al <I9s @
ATl HeRoT qEAT S ARG WE D
AR yRafed urll 71g & | $fe I8 AW ©
b 1. SIS & SMIAIRIe WHET BT Al faw)
HERoT & ¥ H fadRer ud ek far S| A
IS B T frwufer (3 wew), PRIy, FeRs,

Reveier  &rft (affrerre) @ wanfa fordl | g
JFATET YR (BIT) F AT @i A HI ugam
& T BT fd T |

1QneD[k I 0;fDrxr 1.k DNA iFFkdj.k ,0
PCRfoLrkj .k

ABEHRE! & TEAT F AR F THIT JHIG
TR fafy g=1 gof DNA gergd fasam |
SURTAT TIETE @ "geiditgad Col SiH &g faem
iR & for PCR TR 9819 Yqurdl IR fafi=T gabra
qIUshHl R IgHferd B T gdd 9 PCR
pferd A= dear & AfMeRs iR faf=
HASHT & R AJHerd fbd T | PCR raford 3
94'C R U& fiFe 3 oErRM, 50°'C R 2 e 4
H1g (35 GR) U9 72°C WR 10 fide eifaRed wwa
IS ® | ArseIdifeded Col STH® &I T THIT 750
LT Uqele ¥ AR dYADHROT HeeAd H QT T |
U106 Col SIF T 3TehH Td 3fidhel Bl faZelyor
T TR 2 |

1-4 kku dlh thok.k i Yk vixekjh jkx di thok.k d
fo-) thok.k Hkktth dh igpku , o pfj=fp=.k
byrk €u] ,1- d- tu] fou; dekjh

Sam] i SRR &9 &1 BAel | Uiy S dTell
SHaToas MR ST, ARTSSH, AHd  Siig
ERT 8 arell faeqemdt it 7 | 39 §R & ydes
& fog Shraroprsht ffesedr Sia e sriyoen
H gAEHRI f[adHed © | BUNTTe & Tdl | Tl
ERT IR & SIETY] HI (e fHar Tar| gq
AR @ SiaT] & fa%eg STATIMISH ST $Re
&1 9T 5T 7T & | STaT] & dod aed 2 o
3R = A" HIfSAT BT AFADIP fHAT AT qAT
SHATIHISH GraTeRol & fory HRIfAfE Arasigd ol
TS | SIATIIST graia_el & foflg &g 10 o
TAl Td T A1 U, Y WehfAd Uil d A UbiAa
5y MU SR AHPIGT BRI gRT AT
Yerch Rl bl UATH bl 1T | §1 12 A1 | 9, U

SHATIMISH gerds fsar 71T |
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1-5 NRrhIx< di 1Bkjh tku “kL; ifjfLFkfrdh e
1k'kd I{etho fefdr okrk dk vUo"k.k djuk

leerk pk/kjh ch-d- pk/kjh]

yfyr ,y- [kjchdjk

TR YIRRIIH] # FeAsid T UIvd dF § URTRS
fihar & srFTd W US RIS PH @l TS |
JedTolld gATaRvl, GeAsld d SidR G ISl
TR ¥ URWRES e BT T T AT
BT A &3 & S & AR Slafafderdr v w@me
S IRWRS Fae BT TS H HSqYuT A Il
2| IE AT UG GF BT WHRY F8 gdR
Bl 9 UYS B ARSI BT g FHRaT ®
THS H H8IP BN g QaTAH o H Herdd
BN RSt vees fsanel & euies # HEd
I |

dk; @e 2. tfod LVII dk vk.kfod thofoKku

2-1 c<h gb 1k"k.k vkj tfod LVII 1c/ku d fy ;!
nyguh Qlyk iIQlyk ,o [kBkjh el ,MkQkbV-I
dh [kkth

lfou; dekj] yrk tu ,o , I-d-tuh

GRIHISTH TR TR IR—INTSId 9] BN &, ST
U SigH TP BT BB FHI UMl B Hadl b
3faRe eIl # farT & € | 71 geroid |garal
& Ul & IRR fa=m, e ik Sifds w9 ok
3ife T BT g dRS Ut B B H TH
HEYUT AT T B T ST ST € | Suge

AT AT B I[N BB IRE A 45
USIhIS(CHh JFCINAT BT T fHAT 1T | 3T g
UeIhsied daIRAT Bl 16—5 IIRILTAL. B
SUIANT HRS I8 (AIfed D ISP i1 IHH Bl
NCBI % y=qd fobam 7am o | fR <ifdRy dfeass &
31T 5 G FHf 40 USTHISICH JacIRAT Bl I
BHRITHS AL & MR TR Y= 74T | STH H 9
JFEIRAT § BRWT ga-Teia T iR SH: 15
R 10 IR&RTT A wgARew  yonfodt ud
TR AehATs & favg dliadd Tiafafer a1
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U fhar |

NCS dk 1Lrr 165 r-DNA vudek dk fooj.k
vkj mud: ifyxg.k D[ ;k

JeIRTS TSIhIReH off fh JRER 3R TR |
e foar ar 7, i fo diel @& JoHdl &
Rererres Tfefafr ofiv oIl wfofaferat &
ggTET < darel wHIfad diegl & faer & fo
TSIl AT 2 | JERINIA USIBISCH & U
e W dfaferw, wefefeorw, affer W,
Fgaeear,  wgalSr,  dfre| erarAtad
TerReg  f9afow, vcxidded,  Tadies,
USRI TeR, TIadTs, UersyT, wxfear vd w=i onfe
e 2 |

LDyijkf*k;e jYQIKo d f[kykQ KDVAfj:y
,MkQkbV-D dlh fojkh xfrfof/k:k dk bulykVk
IR:kiu

veprgfed dadiRar & faftr<r wrgersm™iE,
UorsH ufauelt geret, arosiiar wefae difie
(A1) BT STUTET B B foId SET ST &,
frad wrseeaf e s dRar, wae iR
dHIcs @ Raaw ue Wagd ORI
Tfafafer gl 81 8RR (B9 HOF) F 3T
5 T RIS USIHIRSH B STh fARreh
aIiforars & Raams wieror fear om, o
SREX § T |SH T BT 21 NIBSM PR 7
TSIhIsfed grd Sl fh 9 Haal | e foan
T, ASTolTd & RaelTh IRIe0T $H IR Ageayo]
faxref ffaferat Ssad ot =Y | v Rifewmarg
SuaRa gl § srg o Shfad T8 Y81, Sefe
T Iiferars + gsiwrsfed SuamRd @l A 2
ACTE & 918 56% (4 oY) Shfad a1 | g0
UHR TAIIfordare + Usiwige Suaiid a1 &
e # vaIIferdarE ©F & ded d8dx IR
TET AT E |




cOVhfj;y vkl QQn jkxtudk d flkykQ
fojk/kh xfrfof/k;k oky: pkoy Ii i Fkd cDVifj;y
,MkQkbV-1 e fyikilVkoM thu dh ihlhvk]
Vk/kkfjr 1gpku

Ul AsBifgad dwrgsd (AMPs) AT
faaidesed fOf = 9eR & greumRiTeT ¥
ded @ ford wrfaemell agqaeEn Rl &1
9T 9 2 | dfdd @ dEIRIA JeIwrgfed F
UermfIes fafaferat ITs=d  STeeidr_Te
el # 91 BI9 daldl ®Ha TSSO
FFAIREA wed!, HaARIe aRfefaarsa
R Rrsotgelfyar  wrfadtfyar v
RENIESIEE G 1 T IR T |
SufRerfa &1 uar &= & faw PCR emermRa
wierer  fear ATl @d 32 dacIiRyd
USIHISSH H H 6 USIHISTH &1 M 3R
qderor fear Tar| e feed o1 SuRerfa ar
g H urr T, Safe RIS iR
TEIHITel SR SIF U SATgileie # 1l 13 | o
SAP T I HAP AT g A1 IR dafeford
H Fhfde fAfdre urseR & ATy aifsd uftetaid &1
Icure b | g1 aRE el Had I Y2Id B.Subfilis
9 3SR 9 IRAMEiET &1 fafee urewRl & |1
Tifod Trelid™ &1 IcTe o |

Fiad & a9 TSIHIged Uiel &
Sddl B 3fex IT SHB! AdEl TR 39
fANIEESd T &R I6d &, dIfd 37 UIey
IS99 ® F 99T O 9 | SISl & Hdd! I
AT 4RI USIWIZSH 7 Had X daIRAT
JATATHT & Rgaar® fHd T3 udeqor # H9d
Aqorqa faRrell emar gefRia @), 3R 39 UaR
g8 fouiiwerssys &Y yaim q s eRs
IMEAYE PISARTH & OE WX 9id
PHICATRIB! BT dT&T HId gd gdid BId €,
AR 39 UPHR Ig wigerdenad= & 9gd
Jarafie gfaRie &1 gX dvA @ fod
STfFAeITell dwfead ATLAT & ®U § HAT ST
JHAT B |

byfeuk flDoflx ,ikp dk mi;kx djd

yirkl Ivkbol d ,MkQkbfVd VK]
JoekfLQfjd  cDwhfj;k dh  fofo/krk  dk
eVkthukfed fo"y"k.k

WA (CIUTERE Hergad L) uah ranfas e
e &I B 2, 3R WA MR afed faarTeiiar
<9 H 9 IR IR & Sg¥ | IS I © |
g H ST R wuE § 16—SrRNA
(v3-v4) Tellh URRIRFERIT &7 STIRT akd
I ST & TSR Hersad & ISolNbIRG
BT Iy ax @ o sreed fhar Tan | B
TSR BT AR GIRT el 2047014 Sl T[UTde
arel R @1 AT ura @1 12, ¥ 9 5 Had
faf¥re iR v& Tsaiem R et i enfAa © |
BIGHRT BT YAT T & 918 el 1913497
Jed UE ardl Usd ure R TSR
JMRIEA RIS sHhrsal (OTU) #fdT &
for’d QIME dursuelise &1 SUINT $Rd g
fazetyor & ol SwART fFar | A 7583
OTU &1 Saares fear war, 98 9 6331
SAHIRG fAETT T 1252 9]y Hdadl &
T b1 ufaffeeg @xar 1 Fael sk
IESIRGRS g @& T § I5IRaT Ty
% 419 ATaRelT & 719+ & ford dadiRaa OTUs
JMETRA 977 IR faweryor foz # gerfar Tar g |
qie § SHadl § Aarferd e dadiRar, et
IFARaT, wifagew sk IadRar sfer enfae €
Stafe fiedt 9 wifear daiRa, gRierdadifa,
TR FERAT iR FARITATRIT S IMfAe 2 |
gl # TgelId iR 9o & 91 RaeRmaa
@ Igarad Bl g, Wafe Sie # IsWIfedd,
Recfiad  wwEe, wsHifTaa s
TRIGRINTA & YgRal 918 8| a1 H
‘HII(E'16I¢C%C'1, Kilr?l’d"IIHlfg‘HCC"{'l Eﬁ SINIECEAK
IR TeINFEIRTA B gadordr off /Ui 3iR
uha fAeel & TAT H 3rewT fafderdr $93m cha 1
(229.18-6632.57) 3R shannol (1.11-10.02)
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eI © | ATSH IS TR B AT DR D
ford ardes uaR U Here (UPGMA) S dTford
AT FTARfST & A1l faveiyor far 737 o |
ST B NCBI ® grargistae PRINA 392219 &
dgd SRA URTET A&AT SRP 126515 & 91T
ST fpar war o | uRemH | gema faar e
fafr Sa®dl & 19 uT8 S aTell ATg B I
AT H BTHT BFrarg eff STafe e w R
fiedl & dRar @1 fafgedr ugRa off | g9
9 B AT 96 Ig eIIT WAR o fafir=
e @ Hadl SR sFH SSIEHIIR &b Hidx
T ST Tt YSImTsfed dadiRar & fagrear
MR GAIT dRA b ford sgfier smenRa
TrRIfAfFET vglg BT 9ed Usd SUII
B qTAT 8 |

2-2 ifrjk/n ik/ke d Bkr I tfod LVII ifjr

1kRTkgd dh igpku
b ,u- f'kofyxe] ,1- d- tu] fou; dekj]
Y- L Y- [kjehdy] vk ejkB

ex dk Igfer dju oky: MYMIV Lipkjh §frz i
dk fodkl

9T faumo] & DNA A @@ DNA B |9 gfawy
GfeRIE die & T 9 S8 R URT Ui d
& HIRYT TG JAFHI0T & oIy MMaeIS & | adar
I H IR H HIT B FHId HIA dTel
MYMIV & Si<1H @& DNA A @@ DNA B & dfasea
®M H o T | SIAM & Sl agal &I g
2vSH Fqad JNRre ufed g durg fafer |
T T | MYMIV & DNA A @ DNA B &7 fg4mT
qrE® pUC18 &% IF Bam H1 @ Hind Il  f&am
7| DNA AT DNA B & TUeH ardford Uiy
T dFIRIH egfHHREad @1 Sirfa EHA 105
LBA 4404 T SUAIT & pCAMBIA 2300 aT8d
TR & fory Su uforsfid f5d 1 | 59
UBR U] SEM &1 fgurT fasiaa Sirs &1
ITIRT {77 & UfRIEN g Feeiia dlel ¥ |4aren
&1 grafpe favetyor 8q fhar S |
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2-3 cgr bt LVI UcDVhf];y yhQ CykbV] Hkk
ekg vkj CykLV% dk Bgu dju okyk Biij Mkuj
/kku dk fodkl

lfou; dekj ,o , 1-d-tuk

pkoy telykTe dh [kjhnh

IRRI fiheldid & & SPTersd wRieT 131 @, for
BLB, ©IR<, *RT A1g, & ford iR i sidufad foar
T E, R 7 a9 UONf SR SRS AT, B
AISCT, JAIGANCA, 31T, ITSNep, HHIUGI,
Igd o R Bret & ford uforel Sfie & fory ST
AT & | U1 i o fordl aeram S ¥eT & |

il &9 H MTU 1010 (AT<T) 3R IRBB 66
(R) @& 7 HHROT PR JUR SR &1 BT fIbra
faT 711 2, IRBB 66 & T BCB & Raeh 5 S
X 4+X5+X.7+X,13+X.21) f9f2d & | o 35
IS HhROT | UT g | $1 Aol I THAT H SRR
TAT BT SIS DNA T T fohar 3| F, Ut
@I gite & fory R dierr e ufoRel S| & 4y
fafdre Arepx SISl &, IH SUINT fobam 1 |

Ty SR 3 31R 4 § X, A1 o fh X, 13
S & A1 ST ©, qifod Trelld ™ Scd~ HRdl 3
AT HHROT BT GRE PHRaT & | ST TBR M5 AR ST
XJ@H??‘IT‘J@@T%\’I Plant 3, 4 & qifod
AR S HRas T ol gfie e 2 |

SH® I IUGEH FHRUT AT Alg &
AT AT ARRITST UTgele™ & fasra & ford F, dax
&1 = fobar 73T |

cDVifj ;y CykbV d fy ;i /kku telykTe@ykbu
dk tkp

T 226 &9 &1 ToTTferdt NRRI e < Ure fmar
T S IREIRTS sfge I @ ford Sifta fean
T | U8 TS 98T Sird & ford SIS & AR d
TTRIT T, TAT SIEIRIST ol ATSC B ITOTh
(SR 3IRSI Py 3TRSH X)) A M AHHAd
far T | B deHor & for FRlifthr fafyy &1




TINT fhar T, 9m SR & eTor i g |
sl Rars foar 1 | Gageiia Sira & ford TN
TSI &7 SUANT foham 7 |

24 Pku e QIfj;e LVII d tokc e
ekbdkvkj ,u, thu ,fitufvd fofu;eu
Iyfyr ,y- [kjchdj ] vkk'k ejkBi

9 gy # gA-faferd! # uga™ S arel g
IR HARTH offeiRaRA (UTw  3ff ) &
ASHIRYAY (MiRNA) Ted B el T Sifdss a=rg
ST A= &1 A8 SR S9d 419 BI—<id ®l
L A G foIU BT 18 ® | AT B9 A <A1 =T
3R U% IffIRURA # 3Ifgciia miRNA F&i &t
HHT: GEATT AT & | T 3R U S GRe gt
@ fog 5 AW miRNAs &¥e: Tgd™ 7Y § |
gleiffds g7 M miRNAs @& TalloHfcd Hae o
e & ofel S &1 garn fear, 9@
PI—¥ce SURARY 7 9T 3R U SifRIGRA &
dra BII—Cie BT Geimd fear | == & fog aifga
IR miRNAs = T fageryor iR GO faveryor #
HaTeTerdr & forg 3aeit Y{f¥enT &1 gea AT | T
sfRfedRd & forw 9 aifgdl@ miRNAs
RATST®: HHHOT IR IFToTd! H U T &1
ged &7 | vga by U qedl & i Aedd o
Hie—UeToie SR & Gifdd T Sild fasm &1
JER FHE B oIy AT yrere o |

dk;de 3t tfod LVII gr vuokf*kdh ,o
thukfed Lilk/ku

31 tfod LVII Bfg".krk gr Qlyh; 1/ e
thuleg Z ik

I, 1-d-tu] viuy nhffkr] d-Ih-"kek]

vkj-d- ejynckLdju] ih-,u-f*kofyxe]

efYydktiu t- ,0 ;kx"k ;yh

Qlyk d tuunl; o txyh tkfr;k ikir djuk

I9 2018—19 B SR A~ HEAl & 115 TAAgA!

P LT g ORI Gl | ured far T,
St g Sirdra w2t &g &) Sl | 57 1.
3NTS.TH.3R. BERTETE | 164 SIS+ PIGT B, 18 ATSH
e St erTeT @ 33 T a1 Sfaal @l 3Te.
3TE Y. ATSONRAT | U By TS |

[kr et vjgj dh feuh dkj Ixg d tuun0;k dk
thoh; LViIlk difo:) thp

IREX B A DR HUE BT 146 81 BT Ud 4 Holdd
SATgA! BT TR HIeR ofdl TSl H 29.05.2018 T IaTs
PR ST AT | 574 ArefiaTe ud T @1 SuRerfa
BT ST forar a7 | Y o1+l # el Bed | '
gfererd vd e /o) arel I (Well Aadl) &1
gfaerd 100 Ul Wfedl § S@m TAT| AR
AR Ga& (W.99.3115.) ST T R 1 9 Thal
H T R Well Bad T Bl FaRG! R Uit
31 fafi=1 a7t # qieT 741 | 39 1 # 14, 19 Ud 66
g Well BEdh drel & ol HHI: HAdaa,
A Adgeiier T ifa Haewefiiat urg 77$ | s
WUHINE. FH: 5 T 6 (10 I 24.9%), 7 (—25 9 9.
9%) TAT 8 T 9 (<—50) T | IREX &I AT 313 ALY
12515, 11321 G 15185 FeIH UfoRrell off (warE. 3
g 4, 25 ¥ 749%)| Well AGEl R B Bl
R /3R oS gY 9191 UfiRrd @ g1 q9ItaT T4 |
SIH 16, 25 Ud 44 S+ HHI: HIG-eNe, AegH
HaeTier qem o1t Haeaier urg TS, Safd 16
TS A UfARTER off |

INEX DI ATl § &I IHol I &
BISCIRIRT SRTHRT dHIRAT ferg €1 | SHaT AT
B! T 0 A 100% TP Y | 316 T8+ 3e. L.
9045, 5863, 7076, 91414, 9750, 14900, 14903 U4
16264 SHST T & ford UfeRiel urg 78 | et
s+ FegH URRIEN o 99 122 sH AedH
Fdeeiier a1 Adeeiier off | BIgCITeIRT SRTHRY &f
AT 0 | 40% TS ofl, A U 1 TG ol
el F8l U AT | gt 50% s (73)
HegH ARl UTS g | WY SAAgl H 26 9 47
TS HAT: TR Ud #egHq ufoRied a7 # fawifod
B TE |

ANNUAL REPORT 2018-19



A
ICAR

y?% dnUuk dh thoh; LVIlk difo:) tkp

Y B Bl # IAM (432), BTHA (94), AT (61),
HTd! (50), AT (48) T BIQT (64) B ST-IGAT Bl
SitE 8 ©d ¥ a9 2018 W% HIGH H ST AT |
Y el T AT B 3ifrepar e I § urg 8 |

AT @1 3RS v § Yol a1 Bah
I yfad url T | 7 227 WEAl # g9ufa® g
U fERAT TP 1 Badh HI Ydd A Jad o,
STafd 134 AT H BH UHIT (1—10%), 72 <A H
A YD (11—20%) TG 21 <3l H ST DY
(>20), 94 TS H UTAT AT, SEfd 102 AT H BIg
TehIq & o |

9 Y JId: AR T 0T (FRRIRTIH
ReHATS) IRM & STATgel § 9T 131, SIafds drar
Ugdel AT o4 A s faan, u_g g9 e 9]
TS | MR T T & Uy 206 A8 Ada-Teiid
i} T8, STafh UfARIEN T qegd R ol GH:
75 9 83 ff | 68 TTSAT H AR A= T a1 graT
T | AT ygad /T @ Ui I D95 AT
gfeRret a7 #eaw iRl urg T8, Safe oy ogHl #
107 ATSH #eUH Hag-elel, 191 FIaAd oI 38
RIERECISRCESHIGRIERIER

cxu tuunl;k dk thoh; LVIEk d fo:)
eY;kdu

GRIB 2018 HIH H I & 125 SAIgel B Sid
Bl g OT BEP DIc B faog Wd | & T | 30 oA
DI Ul BT AT H 10 WY Ui S-g e fud fban
AT | BIe §RT IRIT Hell G T DT AT DI Tl
= gfera g1fy # uRafda fear ) a8 6
SHIg Bl & UBU b o AW AT HEIH
AREW] I U1 T, BTGl 22 TSl a4l & Febid
& o A2 |fewy] (2.1—3%) Uit 778 |

puk d tuunl;k dk thoh; LVilk di foz)
eY;kdu

T B 238 TAAgAl (AT BR) BT 2018—19 I&T
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A9 ¥ T A Ui <9 H SuRed SR w4l
(@re, IMT) B faeg Hedid= fHar 74T |

Well Bedh DI gRI Bl H B &l
gferera # Rakia &= dic dfew@r gaawie &
TTOMT U Sgd & fold @1 T8 | $9& SR R
BIE Al AT el Badh & ol UfoRIg® T8 griy
TS, EAifd 50 TS Aa HH Fdeee (10—25%)
UG 185 <ITgw ALUH WG9 (—25 | 10%) Uil
TS|

= B UGG I H TS/ DIAR A B
T YRHIAAT JFERAT H UG 3 HUT I dT] Dl AT H
faarg e | rfdrprer arsAt & 9 0 @ far
20% 3 BH ol | SHST T DY AT 0 3 35.7% 3R
ST et RIT BT T 0 3 25% Th &1 qof Bl TS |

froMk tuunl; dk tfod LVII d fy,
ifrjkf/krk dh tkp

Ty 2017—18 B QRT STaxT el FHY feaferey I
R T faast & 110 AeR Suyae &1 o
TR &g Sifd @1 TS | YA UIeidid & dad
fSrq &1 Ui 9 <uT 9 ST §RT JHAM & s
THET fhd | AU el ) r & 9oy |
e ugd e uedr 7 | foasr R o &1 &1
fafy=r sifa o<t oY T3 | I @ R | fast at
forg & ufy faf= ufafear < 7121 g &
JMER TR 110 ¥ 13 S AeH R ar
T | 39 IraAmar faasT & gfeaat o) A1 foreg &1
ThIY FeH UTT 4T |

xg: d tuunl; dk tfod LVII d fy,
ifrjkf/krk dh Tkkp

&Y 2017—18 & AR g & 218 AR Iuai al
U1 g TA] T B B Ui TR @ @ |
SifE BT TS | YHATOR UICdbldl & dad duT &l fd
9 Ul R U7 B A=, A%e diell b W& g
gfRIaar gof @1 TS | IR0 & JMUR WR 28 T 43
TG Tl & UBbIY & T HHLT: I=d Uik g
A UfaRiEl IRy T |




) I Badh b Had H qha qrell ©
3TTETR UR 20 9 40 ST §RT BHI: T FoRIe
g Heg | UfoRIE UR TR | 984 81 faereRy I8 el fb
4 SEEIGR WR I[ETE! T BEdH BT UDIT TI0G ST
TAT| 9] g9 §I WY GG HEHH 9 I
HdeTie IRl T |

32 df'k el tfod LV/Ik dk de dju d fy;
OkekcDVhfj ;e tkfr I f}rh;d p;kip;k dk

1FkDdj.k ,0 pfj=fp=.k
lich- o pkikjh] eerk pk/kgh ] vkj-d-
ejynhckLdju] €-3nkj %

IAHT AT 7 TIRMAMTSH AR FAE—INToId] &
HE<d P TSI YT BT ASTerdl 7 0T 3R Jeg &%
P UfeTdlfoTdd Toicl & w9 § dgcd foam, o
Al & e Y & foly HAeayel amfie
IHAM BT PRO GAT & | IAA BRI &b QR
s fdy T Sifddier weell & Al H
GielifIfaae JMgdlelcd UTg 1Y | IAM eqT+
#, STeltg AT (n=560) ¥ IR ABforl, HIae,
doee 3R dTad & Ul & T e o, R
JFARTT & TSB! BT Y WagH AT | S
3R YRS ST ARIH faRIdrei & S HR ASM
3R MLA & qof 187 Ui SaIRae snsdrcicd
JBTY Y 3R MALDI TOF-MS §RT 48T 1T |
q& w9 W U89l S dlel WM gTgsiher (18.
71%), WHAFE R (10.16%), TR
ARMAT /R (9.62%), TRIRRRT BT (0.6%),
WAFYH ARG (6.41%), RSN THAFMT (6.
41%), Fergrar FEIFRT (4.81%), UeRiddRR
WRIOH (4.27%), AT SISBRIRTHA (4.27%),
RISHMN fIaT (4.27%), WA GaTeT (2.67%),
o | IHAM ST b QR RS STl T H
g JRINRTA IMSADI | ASgIdder BIfS (1.
60%), UcRIdae MMl (1.60%), TRIRIGaCER S
(1.06%), TRIFTSFEIRIH STSAAT DR (1.06%),
RIgIddex dd+l (1.06%), TeRISqeIRAT daciRar
IMAA | (1.06%), TSIDIHA BihaH (1.06%) |

TIISRIAT STehiTHIRTI=T (1.06%), Rigiadex STdh!
(0.53%), TeRIaaex Bl (0.53%), TR gl

(0.53%), HEBICFCIRIA DRIFATSSH  (0.53%),
e SAffEIfefedr  (053%),  wOdT Sl
THIfIedd  (053%) | BHEMICIRIA  YoITfd
FASIA, TAGTEIOIR & dTelTd & YT | 3Tl T fabar
T 7| 37°C R WIdd SHRA W 1 F 1.5 7
PR BT BTgSIoT ATSS Bl e & 1 drielc
RIST BIATIT BT [IBT G | ARSI DIl Bl
T a1 M SR ST gAd E=IT WIB & w9 H
1 A T | gere WIB  ariele IR—faRa®
gofes BT g=TaT 7, ST fos Heete, g9t ok weiie=
ST B e # gereid 8 Safd e aiiR
FARIBIH ¥ TYATEA 2| 16 rRNA S & Bl
ARG USRI @ A yated fhar T e
BLAST BHIaifoll fawelyor & g =refl fos g9 WIB
PHFCIRTA 3o CBMAI | Ridear 31 ST
g B | HEEIRTH yonfer & facie Ferdarse
BT SUIRT I & yATT REEer & foy defeus
SfedIv & wU H T@T ST &1 8, JMTORET YR
Sl BT I§9T U aTadh TeT 8 Sl I 3R
IR TRy ol a1 Adfea yrerfiesar 2 |
9 URISHT § §A9 IR SaTee, Yfgavol
IR Y # Ffad 79 B B IRA B oIy hwefr
Hev ¥ g9 AR Sifde T[o1 &1 udr S Bl
T IR |

dk; de 4 tfod LVII ic/ku e ;fDriod ,o
vudyuh; vull/ku

4-3 1kjLifjd cgek/;e ekin.M dk fodkl ,o

/kku o froMk ei thoh; LVII 1c/ku e iHkfork
dk 1jh{k.k

liah-eolFku] viuy nhf{kr]

vkj-d- ejyhckLdjul

9 IR § U et A s aieror uRemg
fafyy SN a%q &1 g, FET gAY, verurd <,
freaaiaar S, Judr aR¥g 9 SU=IR & Ugd @
e # = wid &1 aRAm eRia fear
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S5 BRD, TIGPNIET URWRSD TgHETH
Jfered AUCTS SUAR & wU H SYANT fHAT 17|
T o9 SE & JMER R gd R forr war g
URTIRE JEATEIH Qe HAIUGUS &Y IiRaldl bl
STSHITTHT fawamaT 17 9 918 o1 Wh1R foram a7 | gd
T 9% B PR BT IR ol aafad faery &1 fAfHa
9§ 9 URWRE qgAH e AuevsS B
guTfaaT ST § 1 Yd S Pl WR 460 H 8.75
gfererd o Safdh 918 &1 99 WX 2444 4 4123
gforeTd IR T 3% bR AT S # 15.88 ¥ 33.
74 wfererd &1 gfeg < TS |

4-4 Ih/kh cvkbl /kku e: LFkk;h [kjirokj iic/ku
Ivfuy nhffkri

el gaTg aTel &1 H B BT Sod IATGDhT AR
Amyedl BT BRA @ U e gurdl e
ERYTIR e ST’ © | ATl gars arel o ¥
TRUTAR T, UI9H Tl TS AR W+ & forg
gfcRgel HRd & 3R WAl Bl IUS BT 50 I 90%
TH HH R <d © | Al gars arel 91 H WRIdaR
O FARTRAT BT UHIHd WRATAR Y& JoTTell g
HHI 8S qH AUCT ST T 2 | BTalifs W IR
T O H WRUAAR] & el MG [T B
g1 e 8l fbar S waar g9s foy |dfad
TRUTR Y& 37T eI ¢ | WRYAAR Jaer o
I HUT fhAT HEe BT i, SUST Ud Jorae §
g SR 7 |

Ih/k ck;o x50 ku e drkgk dongh di Fjk
[kjirokj 1c/ku

B [AH™ & YRS =R0T H TRUTIR] DT i Pl
e & foly AR ¥ HAR DI §A HH I
WRUTAR Gde foar ST AehaT B | eTTT B B
foIg IR & AEHIYIAR—YAARAITHTH, qRI<T,
BT H TR 2018—19 & SR U YA o 1am
o7 | HAR A HAR DI QI 15 THL H 91 T o149 |
U B D WRUTART H 38% DI PBHI, 42% TSl
WRUTART H PHI 20% HIAT Bl B TRUTARI H HHA
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SICARIES

Ih/k ck;i ;i /kku e [kjiroky dh afrLi/kk vkj
mRikndrk 1j cht nj dk iHko

IS B TR b Ayl HYUT fHAT § S B
WROAIR Uit wr gaTfad el ', R
GRUAAR Y& GHTiac Bl 8 | el gaiTs drel &1
¥, ged¥ 4157 <R b HEYUl US| & Sil SfR—urer
gicRTe! BT &R H BRBR RSP B Bl J&H STy
BT YT BT & | Teb AN & GalTldeh G il
H 4 9197 SR Ad@e H 3 WRUAAR A ITAR &
ARH TG Ao 2018—19 H far a7 o |
oAl | Hhd fierar 2 f& 100 fbaT. /7. oS &
ERT °T9 {, AT TRl 3R Al el b BRUTIRI
D1 AT UG b Uare DI 3= §IS &”I 40, 60 T 80
B /2 @ T d HF IR T | O D T8
BT 100 fHAT. /2. B I © O S99 WRITAR] BT
AT Td 9edR § B BHl W TS & Ud S
38% T Fgrel urll WY 2| e gens g H
g, fedhTs 3R SredadTfere @Rudar RIS ure
A D o Jor Avg &ifde 9 &1fdie WRUGAR

UGE SICDI0N BT Tl bR bl AL © |

"kkdukf*k; k j Bk;uk Fkgk Bn/kh cvkb! oky: /kku e
[kjirokj 1c/ku

MG AT S TN W ERUGIRI BT JHTd
fAR=R ST ¥ WRUAAR &7 B AT B
UfCRIE® 9T S0~ 8 S 8 | ERUYGAR] Bl
AT & gRT PRI 1 § Uit 8 IR & &H
AT TAT IHI B! gRI g BT © oAb 89
AT BT YA SR T T8 &1 3G a1t s
BT TN Sfad AT # S @ | WE 9 WwR
BT | b eI & qaTad A= eme=rel =t
¥ 1 6 aFl & gRa 916 Ud A @ 20 9 25 faT
9T IIEHIAT IUANT ERT 12 IUAR PR bl
T B | 39D ATdT |1 B SIS M, I g
g Mo wfde o) 39 wEnT | g uRemH




e T & 991 & gRA a8 UrsHfIfe M
BT AN WRE 1 fhur /B sHd 99
HAIGATATT AT FARRRA + WCHATRIRA &
g7 srerar URSHfIfe Al @ qRA dIe
BATGRATIT + RFUTERad AT BT foSHha Hrd
g © TH WRUGART BT Tt fr=or fear <
REZSIET

45 yfiMkVik dy di uk*dhvk di Tic/ku g

to fu;=.k dkjdk dk 1FkDd]j.k ,0 eY;kdu
Ivkj-d- ejynckLdju] d-Ih-"kek] €-Ih/kj]
yrk tuk

Vikbdkxkek tkfr dk NkMu dh B[ ;k o Re; dk
/ku d ihyk ruk Nnd di 1c/ku gr cgrjhu
rjhdk

AT e 2018 H fFreretl A o1 (fe—MTU 1010)
# UTell 1 B&d & YT B STSHITAT ST Bl
BIed B AT 9 9T & ST aidl & oy
TUH Yers URIeeT foar Tar | 9 &1 JU1E 13.03.
2018 BT BT TS T STZHITAT BT BIs BT A
Y RO g1 TS G JAFUAIRT F T DI
TS | 9 SUAR %A T, RIS & 7,14, 9 21 fe=
q1e A9 IR SIEHITH STUITTHH BT BreT SHD
915 21, 28 T 35 &7 918 TISHITHT BISATTA Bl
T IR B, T, (@79 JAuE D 14, 21, 28 faA
918 TSHITHT STIEHH Bl I IR Blsl S9D
TS STSHITHT BT Bl TS & 28, 35 T 42
&7 97 I9 IR BIsAT) T T, (&9 @ AR B 21,
28 7 35 & 97 CIRHITHT NfTHH BT A4 IR
SHD 1€ STSHINTHT BISATH Bl 35, 42 T 49
&7 918 A9 IR B Well a1 B5d & U§ed
g goaifead fAI W | I SERI & 99
YFhRYT G 15 Bic G T3 dlfs TddT Udh
SUIR | TR SUAR # 7 9 9% | SSEC 9 9%
qrefl BT Ui 9 HerE @ 918 Ufa wife <o @
TS| ddar b fufid eRe 20 o/
AT RS STRTA UR BIgT (9 & IS & 14,

£\
(1))

NNNNN

21 9 28 fa9 918 STEHIMHT STNTHH BT BISHT
IS 91E UTS & 28, 35 T 42 &= 91€ STSHINTHT
HISAIT Bl BISHT) WX 8.3 Ufrerd STBEC 9 1.8
gferd AwEdTell &5 $I T8 Sidfd UG &
HALT: 15.3 TFIeTd STEE T 3.4 U AHEATA
TSl B T8 SN Ui 991 BEd e g Iedd
ary g |

[k1Q 2018

% 2018 W T @ el 1A o= (Fqor) # g4
@ Ul T ©adb & YEET B SIS NIHAT S Pl
Bl P ® oIU e Yers TIeToT foham 1am | o
BI AUTS 18.07.2018 BT BT TS | YT &HaT & ford
STSHITAT Bl BISH Y T T AR HH: T,
RMTE © 25, 32 9 39 fa7T 91E TISHITHT STU=HH
U IR G 39, 46 T 53 A 915 SISHITHI BIS AT
B BreA), T, ROS & 32, 39 T 46 a7 q1
STSHITHT SR - IR T 46, 53 9 60 a7 91
STSHITTHT BIgATT BT BreN) T T, RIATS B 39,
46 9 53 fa9 919 STZBITHT SAfTHT N9 IR T
53, 60 9 67 & 918 STSHITAT SIAIHH T IR
BIeT) 919 & Ul a1 Bed Jde gq Jeaifoa
P TS | AT RD <RI IR S8 d ThadTol!
gferera &5t fbar T 9 ®ers & 99y gt wie
IUS TSl B TS | qAAT B fAWIRTG FRa 2.0
A /8. ATCIRd ART TR BIed (&9 B
TS & 32, 39 9 46 9 53 {37 9T BISHN) W 3.39
gfoera Ss8¢ 9 055 W9 AWE  drell
FIUATRT H SBC g AB Tl HHLM: 8.21 T 1.67
gfererd gt @1 T3 S o6 derr a1 856 & uded
Tq s urfl TS |

[kjhQ 2018 e: /kku di ahyk ruk Nnd d 1c/ku
gr I'yfkr jlk;u dh Vkbdkxkek tkfr 1j

djkekfud {kerk
Ivkj-d- ejyhckLdju] d-Ih-"kek] €-In/kj]
yrk tuk

% 2018 H Ui T ©ed UG TG Aelvd
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AT BT SISHITHT STAIfFdH IR qRoirdl Tfafafer
Tg e 9@ am(Eo) d qeaiea fear |
fadi® 18.07.2018 &I &= 9T fhar a7
AR HAY: eRIIfSHAIS® 3F (200 UIHIgH)
NMACISHAED 3+ (500 UIUITH) T SMFCISHT
(500 YTdTTH) & Sl FRTT TR oy T | 3 4=
&9 99T B 32,39,46 T 53 T 91C STSHITHT BT
Bled & 24 TS 918 fhoex TR TR STAPR Wd H
fafy=1 SITel R IWd & | IS TANT 5x4 HIeR B
@i W UE IR TREfAd 6 T | S8 9ne
el UfIeTd ATTfed 3IRTel R U4 dhels & aHY
I wite SUST gof & TS |

& P AU @ 32, 39, 46 9 53 fa=1 91 QT
ARG TAAT /8. ATAIRD ORI TR BlsH & 24
T 1 JAMFeIfEH (500 YHIGH) STANT (25 I
/%) B W IUAIRT DI JoIT 1 Fad HH SS8C
(1.70 vfererd) @ A®e 9Tell (0.70 Uforerd) Uy T |
SSEC 9 IS dlell & FeH H uRoid! Tfafafer 10.9
T 11.20 Tferd 9o TS |

ckg; fo¥k ikfkr ifj ;ktuk

EF005 | —f'k e D=—fe 1j Vi[ky Hkjrh;
leflor vul/ku 1fj;ktuk
lefYYkdktiu -k

<31 ¥ 3Nl WU | Hecaqul AP B A=
Td AR T AFRET: BUNITE I5g & 18 Tial
EFR el & IR @oe) H e wU  Agcayul
T DI HHAT PR dTel UG WRSITdl GABAAT B
ST TFAM, SIafafderdr vd gadpM Jad &
1 YA v AIET BT AT o7 | U Udhs W |
20041 T ISSIB RSP FaT 5 T STe Aed Uld S8
A UHEHT DTS | J&T T TS AT | Brd AT 9
BT fafdr 1 foeprel T | T4 4T & IU=R gRT
IS AR T T 4 Uferd wrferd # wmrl &g 1
| TeT JTaRerT H |deToT fhd T &7 Bl 3Tael 3§ 5
IS BT UPIY 980 HH YR T HATSSIIST
AP 25—102 / GFABH /200 AT AT ga1 9 5 U
TS IR T |
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fkku di thukVkbik dk /kku di €M xifFk I=—fe
d 1fr vfrjk/kd gr tkp]IR;kiu ,0 eY;kdu

IRAISAT 999 ®, Rad 9RA  FHA-ad®
qRATSTHT, 98 faeell | YT &9 & 77 S9HG
B! WP 2018 F 10x10 AH. THAT H A gRT
JATURfET ga1 4 CRD uR®Yy wR O R
QIETHR ol &F H 91T AT | IAFHIT b Uh
e 9% Ui AT gd Ol k@ | 15 o
WRE 9= & el B gH dfaen & g |
e A fpet 200 TwUN BT fFAT Sraver W
HRIqT fhaT TAT| gars @ 45 & 9re die bl
AT a4 IETST AT g ST$! HI 98d il |
grr AT g ddeihAaa (RS e |
AR fhar Tar| ervsl @ Fwdr yord
aAGTh METRT ST Hael U= eToT fhar 17 |
43 OG @Al ® 2 drs9 797 yfeRrel g 9w
g v, Sfaren @ ufexiel arft 7 | 34 AR
ol & ATSAT H 11 ATsH AeyH gfoRrel 19
Fagaeiid, 2 drs= ufeRIe T 99 9= 3 A5+ UH.
YT 9 srfdeeia arfl 7% |

TR 2018 H THAI H &9 5T IAGH &
giye Sfifae feiRer gg wam fear g
gRATSAT FFadd | U SarR (H) 541) &1 (
OG <187 6, PB 1121, OG <184 33, OG o+
44), 9IORT (HHB 67), o9 (BR 112), THIeX,
%.7) SfFesaraefaw vfdfas g awrderar
AR 9 @1l (H 04) 10x10 |F.AL 79T #
RMTORIET 9 fedl 9 3 197/ T3l 91 T |
3fHROT YT Qb UILIT / THAT T AT | JHHROT
P TP AWE §18 1000 J2 /e GRigoy fear
TAT | GRIYT & 40 o9 91 78T B Fw=AT / len
TSl DY IS | TSI BT QAT fobam a7 9 3vel g
12 37 | fEdl @) T8 | R U% A4 AdTar
T T IR TH AF >19 <1 B FEIR R 1A
fod T diel &1 NG 9 IMUITe uiel | Syl
o7 fpar AT | Sita fBy 73 gl # o= (PB
1121) Uel AT 91T 9 ST RIfTaH iy
QITSl, THIER, §9 g g9 &1 OG &S+ TH
IR 3 TUTYS Tl 7T |




ku €M I=—fe Y,e xfefudkyk: dh 1k'd
thfr  dk fu/kj.kb jkfir /ku e /Mu d €M
I=—fe ¥, e xfefudkyki dk toic/ku

WAE 2018 H S GHGM & fIog = <@
FRIA® BRP! & JeAIH o dRIvST BTH IR TN
mafora faeam | 9IS & T H 99 | uged
ITETRA T 737 | JaRT SR uR%Y # e IR
TEHR I T TAP YIRT 20 THIER & @ire |
g7 AT | SUAR hAL: T,—UERITAT Bl TR BT
e gl @ 20 UM/ @R (2x10°
CFU /um¥) T,~URRIT @& ®R &1 aies
AaCIa™ @ 20 UM/ aitHex (2x10° CFU /9mM),
T,—UTERITAT &1 IR BT SHAR FAREH @
20 UM / TR (2x10° CFU /Im)  (QrgafRm
Iur) | V& diersimelr & eRl &1 dR$IRRIT A
SUAR (APRIASG I3 @ 1 b dfha a@
/% a T, JquaiRd S (FeRIAS FE=707) o |
QUERI BT U1 FAPM DI IRMH F=T /200 A1
A ger § dey & e @A) Tier o de /oS
O A ygel (A 20 U ) delg R STSU
Pabid (@rad 20 dig ), 3ifad APH STAHAT
(200 7T #) T ST (5 UTH) & el dRA W
SUS (fh.AT. /wlle 9 e /8.) offe Uefor R <r
AT | 1 SUAR BH q SATET YABH Bl AT B4
PRA | SgUEIRG P AT H T U- W |
PEARRE BN YA GIADHH B & HH BIA
(114 /200901 H&T Td 104 /3 <T$) UF Bl
aTs (27.86%.H1) TToT &I AT /e (9.6), MR
3. (1.96) @ U (6.71 T/ 2.) NS H A YT
UTIT 7397 G €11 9 €12 9 I3 & FARY T |

ex d €t I=—fe d ifr vk'kktud ifrjk/
tuunl; 10r;k dhi tkp] IR;kiu ,o0 ifk=
eY;kdu

TG 2018 H RIS FHGIS, 3T AR
A<D aRITST T faeell | ura T Bl 29
GfRTAT T AT A NIRRT PR WIS & THA H
10x10 A, T TR HRIRS! UR™Y H ol &7 # Ui

-
(\

()

NNNNN

-\

IR SIEIHR 91T A7 | Uil & 38 aRe <eqfud
M W TP THel § Ud e <=1 37 | 15 T /M
Uil BT BT #3708 9 Midet YA sAGIReT fgd
3FaReIT & 1000 fHRT A ERgvr foar 72 | garg &
45 =1 915 GTe BT AT [dd IETST 7 4 713
JAHIH T U 5 T ST H 370! Bl AT fHaredl
TS 9 1-5 WM R /9ofieRa fHar T e
JADID U4 30S] &I A& & IR W Sird ol T8
gl H 12 g 7eH ufoRied, 13 ag ufoRel 9
Y I ATS TH SHBIRCT I FaaTeiiel TRy 778 |

EF006: /ku nygu Qly i.kkyh ei vkfnokllh

fdlkuk dk dk —f'k m]ek }kjk Dkekftd ,o

VKfFKd mUu;u b, d fd Bku Bghkkbxrk i kkynh
liah-eolFku] viuy nhf{kr] d-Ih-"kek] ih-,u-
f*kofyxe] vier dekj xirk] vfer nhffkr

Qly Vk/Mfjr bdkb

9 SHIS | 80 UHS SATGT € I TR STHIA H &)
HAH A Tl 9 d e o faaer (wETfoas)
AT (A4a), 3T (TR Ual HWI—92) T |=AT (THT 51
fHaT™) IR T | 3Tl BT B H HIHARN g 9
JARP! BT UG T 737 | gl AreR T gaar %l
Aefye TR W & IR R ST fo T |
Uge W AR g @ Ui 7 U g9 W B
ST gRT Ufad # 99 W= URIEAvr vd yee favar
AT | 3RER BT R A fgel 9 ufdd # garg &1
gee far a7 9 gaiaRer U Arfiale veee W

ST dT BRIhH fhd T3 |

m | kfudh vk/kkfj r bdkb:

e IMTRa gHh1e § Udh a9y Heod (fl.a.gH
19 Q$TH 2) 9 AfAl & diol dfearg i
fIeafdene, PR T YR INTa ST
dg, ST WRIGPR [HAr! Bl & T | IRSHT
AR g9 vd 91T R yeeiE fear | asnfe
fafer | Teoll Ieure e uray |Reor W yieror
SRS far T | 818 <o SEnfel & ford 10

ANNUAL REPORT 2018-19



A
ICAR

FAM B el E - T | BREE gu Gl
TG ST ey arel ®e Aferar & Wd H o
| SUf®l woal H 4, gal 9 Si$ @
TIEPIed IRIS ¥ SYIR W e vd yeei+
fpar ar | Jsnfae faf 9 W ¢ vd sl die @
SUINT PR Afeotdl B U JIR BT TR UfPeTor
fear a1 | M SRR A &4 Ud Ulell 81ed
ST g W gorrell gl & |11 a9 T | Heon
@ 3[BT W WS fhe A uvs S Ifd {6y
T | qAiaRol U Afidle Ue§eH, STd U9 UIyd
Yee I WRITIR Yse= g deif4e fafe g
ool STG TR URTeTor & a7 |

1 "kikyu vkt r bdkb:

UIUTCT STETRT $ebTs H AR HSDh Ul THE
I T | HSHA B oIl  IHRAT H SIBIBRT
BT 7 | HeHAT T BRRR IS 91 T G
ITe Yo fBIT AT IR g HSh1T 8 D
for wifa # venfa @1 7 T 120 ¥ 31fS® oS A
oo Tl 1| IATG Ud Yded uR giereqor
e fhar 1 9 IR ¥ foid wefud fear |
NeIfore yHT 9 Tarey RifaR smfoa fhy T g
TSITel S<aTe SehTg 711 UTeT & 12l Yo B g |

m | e vikidjr bdko

JTM JATRT SHTS AYHH IATG FHE a1 T T
gfRreror fear war| IR aeel SRR o1 gard
AIROH ZHIS AT T T8 9 719 WR 0 STGH 9
qIoTR BT FaRAT B TS AF TUT YRIRDRY] g
O STerfie, IStid, eI, WaRTgoR d Il
e @1 73iF enfug @1 1| denfie wu 9
AYTHH TG U TIT JAH0T WX &Aar et
PRIGA  SmAfd  fRy | iRy i
favafdere # 9 BoNIe AYSd ST SHIY
TAT YR H FEOT IR AT A g R
ISR | HAIS fbar 11 | a7l @ TSl & Hed
A T S TRadhdT UST B TS |
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Ik—frd Lilk/ku 1.c/ku bdkb

UTicrd HATE $hTs H T WX TR 26 HH HIAd
P TOIAT TG ghIs G Q& WAl goiral
SUTEA SHIs 9918 TS | dHST fUeeH g Tq
SUITT B R 7 2] e} 9 T werrs fga
ERT H&1 9 Sdd R0 R ggeE fhar |
Ffera Tl & ford diell Afea T 7 &8 rTd arell
qe—g< =g @mE w1E | geffures & Aner—ane
FHH AT dTel] Yollall ST gdhls 9418 78 |
IS ®I | TSIl I I B gaer
R el famr SRieH smafora fad T | a1
WReA, T Yde_ TR HYUT g WA Py
forament R SITREdT 5T # TS | 33 ¥ 1w
IS HfY Tl fhaml & ydaferd d
ARG BT TS | {A 49 S&Idl [dbrd HrAHA
58 e dfaq u<e= (30) frarefia gflteror
(14), &= 991 (3) 9 Qealord wHOT (2) ImAIfoa
fod T 7 2265 gferarf amTfad g3 |

EF007- QkYMLdki dk ,d vul/ku midj.k d
-1 e 0zkid d fy, t mRrj 10 di BKFk&LKkFk
Hkjr di vU; Hkkxk er fVofux dk; e diel/;e
I foKku dk 1n"ku djuk

liah-eolFku] eerk pk/kjh

39 TR @ d8d, 89+ AmTioTe— anfefa Rerfa,
TSI AT OR SIS fham & 9 & W) 3R
Bleewhq ATSHRGIUT & YT S fasr &
SREPIT /ROT BT Il ST B | BTG B
A el YR, FArRT IR R HeTAGE W Bl
249 T UHF U T g d1fd SHICH 3R
YA RTSTh! B ST &1 ST b | 3D e,
FeTfe T dHed b MU Y, B (TeRfreE
WAeY 3R IgSod WEfeT) IToHs EHR
(e i), daiRar (€ dIaR, gsHHd
i, W |fieie, ek wifeas wiefiar ),
@ gt whdl, sgferiftad RT & &R
Sefifr R § gfa whdl, R




@ He dAlc THCrS, TR & A%g WT @l
AR fhar a7 3R AZPHIDPIY ERT <@l
TT| HH MM (140x) T & HRUT SIHICH
Wi Ahd T8l oT| §AD SR, TdH &
IUANT & WU H &F & R R FIRMET & HEA
T (33TE) & forg yem fag e st § 9 @
T BT T T B AT TH T UG B
wY H ggAE $I TS oAl | 39 qHhAID | qIREAN A
THEE &R Pl 9N Bl He@yol (SR B, I
Tt 7Rt @ Ather YT BT ART YR T |
qlel / ug] / FeAsia / BIe I F Ho 130
T (= / if$AT) 2@ 7Y & SR yelfad & | U
erar Ao 92 & U H, feard fhamr 3R
el BEl & fau @feara gfeor ek
Fferd iAW SRTeEar  Af,
BICEwhIY YT TR Hel 18 HIAHA AT
f5d T | 39 UBA W H[A HATHR 656 U
FmTfad U | Ui ITHIOT JATell Bl Bles olad
gRrfera fear T aife STexRads ANl @
Bloewhiy gereefl &1 ygea fHar o 9 |
MICROCOSMOQOS 3ifersd  wiehid  (URL:
https:microcosmos.foldscope.com/wp-
admin/edit.php) # fSfSicad v I wefad
AT YBIRE g3 © | Bl [HATPR, A AT
gt ufraren (TaEsndl) &1 daiRaT, &ab,
EHR, greroiien 3R 7deh 9 & hleewdiu &
ITATHA & ferg R I iR w1 foam a7 |

EF008. cxkek fo'kk.kvk di 1fr afrjkf/krk 1nku
dju gn 1@e.k d fy; mRrjnk;h 1k'kd dkjdk
dh igpku o uukd.k Vk/kfjr dsRNA forj.k

1. kkyh dk fodk i
liah-,u- fkofyxe] fou; dekj] - Inkj]
Y-, y] [kictdji

cxkek fo'kk.k Dofer ex o VekVy ifrzi

YR BT # T & el fawmey fERy

&R drel AT fasTo] SHRT & DNA AT RNA
A srgug ¥ RCA fafer g1 ufasy dar fean
TIT| PCR T YTE™R & {7 AT Aol gfean
qrIRE (MY MIVE &1 gfte &1 78 | DNA A 9
JIATAT IRIRE & dleraedrse JaId ol o
THICR ® Uvf g ad §HRT 9 @eferd 8 RCA
fafr gmr gfawy f&d T Nif¥re srgwmHoT
g1 gftc @1 718 fo5 I fqwrep @1 Sfa TwTeR
quf G oq PAiced AUy € o e BierT Jal
9 Aot ® fieIcATST | A 2 |

1k'kdk o vik'kdk e: fo'kk.k 1fr—fr o xeu dh
igpku gr rduhdh 1ek.kdj .k

1 A AT A fHR HRA dTel g HIER |
guf Haq dHRT B arel AN AT gord
he dael] M T BTSE A ARfEE fed
T | A fAU] eI Udhe AHE HaEll HaR0T
g UAIT H AR WA | ArEfye duEr faumey
gTSAR BT STINT B Uhdl GHE AG] & §INT
1.57 @ HIex &F H JUAITIUIO] B IuRRerfa
P Siia & fId DNA geradror g PCR yaefd
gaTofieROT fhar wAT| g gwrfad fafer @1
I AW & 9D g YYD Bl Sira
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PREFACE

Regular arbitration and constant

encouragements of the authorities at
headquarters geared up  construction of
administrative building with library and
auditorium facilities, two school buildings, boys
hostels, eco-friendly network of campus roads
and landscape avenues. Institute is now well
prepared to shift its activities from temporary set
up initially established in renovated old
buildings of IGKV to the new buildings in the last
quarter of 2019. Institute has been entrusted
with an unique research mandate of devising
novel mitigation measures of biotic stresses in
farming sector through revamping the
inadequacy of the ongoing national
programme for assuring national food and
nutrition security. A meticulous research
programme addressing Pest and pathogen
genetic resources (PPGR) and their management,
Molecular biology of biotic stress reactions,
Genetic and molecular resources for stress
tolerance and strategic/adaptive research in
biotic stress management has been carried out
initially available with limited resources
pertaining to laboratory space which will be

available in plenty after completion of school
and administrative buildings. Research projects
have been restructured in programme mode
and respective programme leaders have been
identified. Based on the recommendations of
RAC and IRC, six new projects have been
formulated. Also introduced sectional concept
for development and maintenance of
laboratories: Pathology, Entomology and
Nemataology, Analytical and Weed Science,
and Biotechnology. An old seed store building
has been renovated to house a library with
reading space for a dozen users. Another
portion of the same building has been converted
into an air conditioned farmer training hall with
seating capacity for 80 participants. New
research facilities viz. insect rearing and
screening facility, Nematode screening facility,
Centralized biotechnology laboratory, Plant
growth chamber complex have also been added
during the year.

Institute has successfully signed MoU with
ICAR-IARI, New Delhi with proposition of initiating
educational activities in the institute w.e.f. July,
2019 when administrative block housing library
and auditorium, school buildings housing PG
laboratories and classrooms and hostel buildings
will be finally handed over by CPWD to ICAR. After
consultation with veteran stalwarts in the field of
biotic stresses, the research mandate of the institute
has been sectored and distributed among its four
schools.

A new proposal to revise SFC/RCE
2017-20 of the institute was pursued with
additional demand of Rs. 24 crores to complete




hostel buildings with G+2 status, establish PG
laboratories, raise an electric substation and
boundary wall for three blocks of the campus
which has been approved at the ICAR
headquarters. As many as 49 programme
reloted to demonstrations/field days/farmers
interaction were conducted under Farmers FIRST
programme. DPC for six scientists and
probation clearance for two scientists were
successfully conducted. Scientists of the institute
participated in seminars/symposium/

conference/workshops (27 numbers) and also
attended nine trainings. NIBSM newsletters were
also released (2 issues) in time. Two short term
trainings on 'Eco friendly pest management' and
'Foldscope microscopy' and three one-day
trainings for REO and DAESI (SAMETI) were

conducted.

Jagdish Kumar
Director (Acting)




FROM JOINT DIRECTOR (RESEARCH) DESK
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Dear Readers,

Greetings from ICAR-NIBSM, Raipur.

| feel delighted to present the progress on
research and related activities for the year
2018-19 of our institute. In continuation to
previous year, the main focus of the research
was to identify leads in novel strategies of biotic
stress mitigation as well as making linkages and
collaborations with various institutes and
organisations following the 'hub and spoke'
model of research administration, as envisaged
in vision 2050 document of ICAR-NIBSM,
Raipur. We continue to undertake research into
four program modes, viz., Pest and pathogen
genetic resources, Molecular biology of biotic
stress reaction, Genetic and molecular
resources for stress tolerance, and Strategic and
adaptive research in biotic siress management.
These programme may continue for another
one to two years until the four schools of the
institute become functional. We may reorient
our research programs once the infrastructure

and manpower deployment is accomplished.

Presently, our manpower has grown to a total of
17 Scientists, including 10 Scientists, 2 Senior
Scientists, 3 Principal Scientists and 2 Joint
Directors, representing disciplines of
Entomology and Nematology, Pathology,
Biotechnology, Biochemistry, Genetics and
Cytogenetics, Agronomy, Live stock and
fisheries, and Agricultural Extension. A total of
16 institute funded projects were undertaken
during this year, that includes six new projects on
-Epigenetic regulation of stress tolerance,
Mapping genetic groups of whitefly,
Bacteriophages as anti-bacterial agents, Biotic
stress mitigating properties of novel microbes,
Allelopathy for weed management, and Host-
microbial cross-talks,-approved in the IRC
2018.

| am happy to share that our scientists
communicated 22 research/review papers this
year, out of which eight papers have been
accepted/published in peer reviewed journals of
high impact (average NAAS score per paper
6.83), and remaining 14 papers are under
review. 47 gene sequences representing genes
from bacterial endophytes and phytoplasma
were accessioned in NCBI GenBank. Four plant
pathogenic fungi and 25 bacterial isolates from
livestock and fisheries were also deposited and
accessioned in ITCC and VTCC, respectively.
One extension bulletin and one training manual
were also published on Eco-friendly pest
management strategies. Our efforts on
compiling National status report on biotic
stresses in agriculture and Weed Atlas of
Chhattisgarh are getting fruitful and these two




documents are in final stages of compilation.
Attempts for procurement and
evaluation of plant germplasm continued this
year too with an objective to identify desirable
alleles for biotic stresses in cultivated and wild
gene pools. A total of 2645 germplasm
accessions representing core/min-core
collections in 16 crops were procured from
National and International agencies and were
maintained. Amongst these, field evaluation of
2089 accessions representing eight crops was
undertaken during 2018-19. Other successful
results include identification of microbial
endopyhytes with antagonistic properties,
kairomones with a potential to be utilised as
biocontrol agents, mapping virus diversity in
Chhattisgarh region and identifying factors for
non-host virus resistance, isolation and
characterisation of violacein- a secondary
metabolite isolated from a novel
Chromobacterium species, having potential
antibacterial and insecticidal properties.
Congratulations to our team of Scientists
for successful in bagging four externally funded
projects from NASF, DBT, ICAR-FFP and ICAR-
AICRP, with a total outlay of INR 366.6 lakhs. In
addition, research collaboration and network
initiatives were made with agencies including
NARES, and other National and International
organisations, that include 1IRR, NRRI, [IWBR,
NIASM, IIVR, IARI, NBPGR, AICRPs, NBAIR,
MANAGE, IISR and ICRISAT. MTA/SMTA has
been signed with IRRI, IIRR, NBPGR, IGFRI, [ISR
and NRRI. Special interactive meetings on
developing collaborations were made with
NBAIR, Bengaluru, NIASM Baramati, IGKV
Raipur, IISER Pune, and NIPHM Hyderabad were
conducted. The mandate of adaptive research is

being taken care by active involvement in Mera

Gaon Mera Gaurav Programme and activities
under ICAR-Farmer FIRST Programme. About
50 programmes were conducted under these
projects. Efforts on popularising and utilizing
frugal science through foldscope microscopy for
biotic stress related issues is being undertaken in
a DBT sponsored project. In addition two short
term trainings on 'Ecofriendly pest management'
and 'Foldscope Microscopy, and three one-day
trainings for REO and DAESI were conducted.

Under HRD, participation of Scientists in
nine training programmes was approved. There
were 27 participations of institute's scientists in
various seminars/symposiums/conferences/
workshops. All due DPCs and probation
clearance were successfully conducted.
Complete (>99.9% fund utilisation could
successfully be made from the allocated funds
for the year 2018-19, including SFC, TSP and
SCSP components. Major lot of equipments
approved under SFC 2017-20 has been
purchased which will definitely improve the
facilities and ultimately accelerate the results in
various laboratory based experiments. We also
raised Insect rearing and screening facility,
Nematodes screening facility, Centralised
biotechnology laboratory and plant growth
chamber.

Various meetings including 1" QRT, 3"
RAC and 6" IMC were successfully conducted in
time and the respective recommendations are
being incorporated to improve our research
directions. Discussions were specially held
during IRC-2018 to identify thrust areas for
short term and long term basis, specifically
presented by the section in-charges. In
continuation, a brain-storming session is being
planned to discuss and prioritise various issues
pertaining to identification of challenge areas




and research endeavours to be taken up by the
four constituent schools of the Institute.

This Annual Report gives highlights of
various activities related to institute building,
research, and other activities taken up during
2018-19. Efforts of all the scientists of this
institute are sincerely appreciated for their active
involvement in research activities within limited
available facilities, as well as in the institute
building process. | feel the efforts made by the
publication committee in compiling this
document is worth appreciating. | would record
my sense of gratitude and thankfulness to
members of all the high level committees
including QRT, RAC and IMC for encouraging
our efforts and all the fruitful suggestions and
recommendations for development of this
Institute. Our thanks are also due to Directors of

Institutes that we contacted for various issues
including colloborations and to all the ICAR
officials, including the DDG (CS) and the ADG
(PP&B) for their involvement in development and
establishment of this institute. We all are
thankful to the Director (Acting), NIBSM Raipur,
for his able guidance to conduct quality
research, and also to the PME Cell for all its
support in effective management of the research
activities. Heartfelt acknowledge-ments are also
due to members of all the committees at NIBSM
for providing administrative, logistic and
scientific support to accomplish the respective
responsibilities in time.

Sincerely,

by
P Kaushal
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EXECUTIVE SUMMARY

A total of 20 research projects were carried out
during the period of the report (2018-19) at
ICAR-NIBSM, Raipur, including 16 institute
funded (9 continues, 5 new and 2 concluded
during IRC 2018) and four externally funded
projects from ICAR-AICRP, ICAR-FFP, DBT and
ICAR-NASF to cover the mandate of basic,
strategic and adaptive research on biotic
stresses in agriculture. The projects were
formulated and operated in four programme
modes.

Programme 1. Pest and pathogen genetic
resources (PPGR) and their management

e Viruses and virus-like organisms affecting
economically important crops of
Chhattisgarh state were characterized.
Intensive surveys in 23 districts of
Chhattisgarh envisaged the predominant
occurrence of begomovirus infection in
pulses and vegetable crops. Field studies on
the infection level of begomovirus and
whitefly (vector) population on crops
belonging to Leguminaceae, Malvaceae,
Solanaceae and Cucurbitaceae families,
during Summer 2018 indicated high
incidence of yellow mosaic disease in mung
and urdbean. Inspite of the higher population
of whitefly, Amaranthus and rice bean (Vigna
umbellata) did not show disease symptoms
and were identified as non-host to
begomoviruses. DNA amplification studies
revealed that whitefly transmitted begomovirus
was the cause of yellow mosaic disease in
urdbean, mungbean, cowpea and Dolichos.

¢ Identification of host factors responsible for
infection and development is being carried
out under NASF sponsored project. Cloning
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of begomovirus infecting mungbean and

tomato was undertaken and standardization
of technique to identify virus replication and
movement in hosts and non-hosts was
attempted.

Whitefly acts as an insect vector to transmit
begomoviruses in field crops. A total of nine
genetic groups of whitefly (Bemisia tabaci)
has been reported in India. In order to study
various genetic groups of whitefly in India and
their variation in virus transmitting efficiency,
six populations of whitefly were collected from
the states of Tamil Nadu and Andhra Pradesh.
PCR amplification protocol of mitochondrial
DNA of Bemisia tabaci has been optimized in
NIBSM laboratory.

Studies on the pathogens associated with the
diseases of cattle and buffaloes of
Chhattisgarh revealed fibrinous
bronchopneumonia to be the most frequent
lesion seen in bovine pneumonia. The
predominant bacterial isolates associated
were Pasteurella multocida, Pseudomonas
aeruginosa, Escherichia coli, Klebsiella
pneumoniae and Staphylococcus aureus. The
Enterobacter spp. were represented by
E. cloacae, E. ludwigi, E. hormaechei and
E. asburiae which were associated with
necrotizing fibrinohaemorrhagic pneumonia
and suppurative pneumonia.

The immune responses of Indian carps to
biotic stresses were studied in the samples
drawn from pungas, rohu, common carp,
catla, mrigal, big head, slime, sediments and
pond water samples. A total of 250
aeromonads and other bacterial strains
associated with fish samples were isolated,
identified and characterized which were also
reported to be resistant to several antibiotics.




Another multidrug-resistant pathogen,
Providencia alcalifaciens was identified from
fish samples.

Under DBT sponsored foldscope
microscopy project, 249 samples were
examined for the presence of zoonotic
pathogens. Various pathogens such as fungi
(Aspergillus fumigatus and Rhizopus spp.),
pathogenic yeast (Candida spp.) and
bacteria (E. coli, Pseudomonas spp.,
Aeromonas spp. and Proteus spp.) were
isolated and their images were captured
through foldscope microscopy. As a field
application, foldscope was identified as a
novel tool to test the semen quality in straw
provided for artificial insemination (Al) of
cattle at field level. This intervention has the
significant scope to increase the conception
rate in cattle; which will pave the way for
successful grading up of indigenous cattle.
As a capacity building initiative, a total of 18
events were organised on foldscope
demonstration cum hands-on training,
awareness campaign on personal hygiene
and zoonotic diseases to tribal farmers and
school students in which 605 participants
were benefited.

Programme 2. Molecular biology of biotic

stress reaction

Endophytes are non-pathogenic microbes
and known to play crucial roles in
ameliorating biotic and abiotic stresses in
crops. A total of 45 bacterial endophytes
belonging to Bacillus subtilis, B. cereus,
Klebsiella pneumonae, B. toyonensis, B.
stratosphericus, Brevibacillus brevis,
Enterobacter spp,, Enterobacter tobacai,
Pantoea, Serratia spp. etc. were isolated from
various parts of pigeonpea plants and were
characterized and deposited in NCBI

Genbank. Amongst them, isolate
NIBSM_PR7 recovered from root tissues

showed significant antagonistic activities
(56%) against Sclerotium rolfsii in pigeonpea
and chickpea. Additionally, PCR based
detection of lipopeptide genes in the bacterial
endophytes isolated from rice having
antagonistic activities against bacterial
(Xanthomonas oryzae pv oryzae) and fungal
pathogens (Sclerotium rolfsii, Fusarium
verticillioides, Rhizoctonia solani) indicated
the presence of lipopeptide like surfactin in
four isolates and bacilliomycin and
antifungal iturin genes in one isolate which
might be responsible to impart antibacterial
and antifungal efficiency in endophytes.

In order to understand the begomovirus
induced promoters from mungbean lines
resistant to yellow mosaic disease, DNA A
and DNA B of mungbean yellow mosaic
Indian virus were dimerized. The developed
dimer construct of the viral genome is useful
for inoculation in resistant and susceptible
mungbean plants for transcriptome analysis.

In an attempt to develop super donor lines in
rice, harbouring multiple resistance genes to
bacterial blight, blast and BPH, IRBB lines
were hybridized with the rice cultivar MTU
1010. Hybridity was confirmed in the
resultant progeny utilizing male parent
specific markers including that from xal3
and Xa7

Studies on epigenetic regulation of microRNA
genes in response to Fusarium oxysporum f.
sp. ciceris stress in chickpea revealed that
twelve miRNAs unique to chickpea suggested
their roles in disease resistance and
susceptibility in gene ontology (GO) analysis
while three miRNAs unique to f. oxysporum
suggested their roles in pathogen infection
and pathogenicity.
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Programme 3. Genetic and Molecular resistant.

resources for stress tolerance e Twelve out of 110 accessions representing a
core subset of Lathyrus were scored as

e Screening and identification of germplasm moderately resistance to thrips (Scirtothrips

for biotic stress tolerance in field crops is a dorsalis and Thrips florum). Remaining

continuous programme, in which germplasm
collections (especially core collections) of rice,
pigeonpea, minor millets, brinjal, chickpea,
Lathyrus and wheat were screened against
biotic stresses. Out of 226 rice diverse
germplasm lines (mostly land races) screened
under field condition, 110 lines were
identified as resistant to bacterial leaf blight
while 12 lines were susceptible.

A mini-core germplasm subset, represented
by 146 lines, in pigeonpea was screened
under field conditions for major biotic
stresses, including pod borers, pod fly, wilt
and Phytophthora blight. Fourteen, 19 and
66 lines were categorized as susceptible,
moderately susceptible and highly
susceptible, respectively while three ICP lines
were moderately resistant to pod borers.
Sixteen, 25 and 44 lines were designated as
susceptible, moderately susceptible and
highly susceptible, respectively while 16 lines
were designated as moderately resistant to
pigeonpea pod fly. Eight accessions were
found to be resistant to wilt and Phytophthora
blight.

Amongst 454 germplasm lines representing
core germplasm of finger millet, pink stem
borer infestation was identified to be more
than 20% in 21 lines while others had 1-20%
of infestation. The earhead caterpillar
damage was noticed up to 20% in 94 lines.
Among diseases, foot rot disease (Sclerotium
rolfsii) was major; however, 68 lines were free
from this infestation. Neck blast, Pyricularia
grisea, infection was noticed during the later
stages of development in 95 lines which were
categorized as resistant and moderately
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accessions were graded as susceptible or
highly susceptible.

Out of 218 mini-core germplasm lines of
wheat screened, 15 and 25 lines were
identified as highly resistant and moderately
resistant, respectively, to pink stem borer
infestation while two lines were found to be
highly resistant.

A novel bacterium, Chromobacterium spp.
was isolated from a water sample collected
from multi-use common water bodies. The
secondary metabolite produced by the
bacterium was violet in colour and identified
as violacein. The studies on chemical,
antimicrobial and insecticidal properties of
violacein are in progress.

In AICRP-Nematodes project, the root-knot
nematode, Meloidogyne graminicola was
identified as a major nematode in low land
rice of Chhattisgarh. During the surveys in
rice nurseries of 18 villages of Dhamtari
district, the population and infestation of
M. graminicola was found uniformly very low,
ranging from 25-102 nematodes per 200 cc
of soil+5 g of the root. In field screening of
OG lines and AR series of rice, two OG lines
and 11 AR series were moderately resistant to
M. graminicola. Among various crop hosts
tested, rice (PB 1121) and Leptochloa
chinensis were highly preferred by
M. graminicola when compared to onion,
tomato and brinjal crops. Among 29
mungbean lines screened, 12 lines were
moderately resistantto M. incognita.

Induced tetraploidy in a rice line Rice Tetra 5-
40 (2n=4x=48) was stabilized through
recurrent self pollination for eight




generations. The ploidy level is now stabilized
and showed no revertants. This line will be
used for interspecific hybridization and
studying the ploidy-regulated trait
expression.

Programme 4. Strategic and adaptive
research in biotic stress management

e Maintaining the direct seeded rice crop at a

closer spacing of 15 ¢cm, coupled with hand
weeding was able to reduce the grasses,
broadleaved weeds and sedges by 38, 42
and 20%, respectively. For chemical weed
management in DSR, application of
pendimethalin @1.0 kg/ha followed by (fb)
chlorimuron + metsulfuron @ 22.5 g/haq,
and pendimethalin @1.0 kg/ha fb 75%
fenoxaprop and 75% bispyribac sodium was
identified to be the best treatment.

Biological control of rice yellow stem borer,
Scirpophaga incertulas, has been suggested
using Trichogramma spp. The parasitoid
access the eggs of yellow stem borer, using
the kairomones produced by host insect and
its by-products. Three promising kairomones,
viz., n-hexadecanoic acid, n-octadecanoic
acid and octadecane were identified which
were efficient at 200 to 500 ppm to enhance
the parasitic activity of T. japonicum against
rice yellow stem borer.

Field efficacy of kairomones was evaluated in
a field trial during kharif 2018. Results
indicated that application of octadecane @
500 ppm (randomly 40 places/ha), 24 h later
to each release of wasps @ 200,000/ha at
weekly interval on 32™, 39", 46" and 53 DAT
recorded the dead heart and white ear of
1.70 and 0.37%, in contrast to the control
with 7.72 and 1.79%, respectively which
enhanced the parasitic activity by 10.90 and
11.20% with reference to dead heart and
white ear.

¢ In a bio-management trial of rice root knot

nematode, Meloidogyne graminicola,
bioagents such as Bacillus pumilus @ 20 g/m’
(2 x 10°CFU/g); Bacillus subtilis @ 20 g/m’
(2 x 10° CFU/g); Pseudomonas fluorescens
@ 20 g/m’ (2 x 10° CFU/qg) treated in the
nursery bed were found to be equal in efficacy
with reference to reduction in nematode
population, seedling height, number of
galls/seedling, root-knot index and yield and
also at a par with the efficacy of carbofuran @
1 kg ai/ha.

The pre and post knowledge on biotic stress
management technologies of rice and
Lathyrus growers of Chhattisgarh were
evaluated and the knowledge gained by
stakeholders on technologies varied from
15.88 to 33.74%. The interactive educational
multimedia module on bio-control agents
and mobile app for rice and Lathyrus biotic
stress management were developed.

The Farmer FIRST Programme (FFP) is an
ICAR initiative to move beyond the
production and productivity, to privilege the
smallholder agriculture and complex,
diverse and risk prone realities of majority
of the farmers through enhancing farmers-
scientists interface. Due to the adoption of
five different modules such as crop-based
module, horticulture-based module,
livestock-based module, enterprise-based
module and NRM-based module in five
adapted villages at Kasdol of Baloda Bazar
district under Farmer FIRST project and 545
farm families benefitted. The income
enhanced per farm family ranged from
Rs. 3650 to Rs. 39,150. A total of 49
capacity building programmes including
technology demonstration, hands-on
training, field trips and educational tour
were organised under Farmer FIRST
Programme.
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INTRODUCTION

The ICAR-National Institute of Biotic Stress
Management, Raipur was founded during the
12" five year plan on October 07, 2012 with
the research objective to develop suitable
research projects in network mode on
pernicious pestilence issues with desired
plurality and priority to cover the vision of
'Freedom from biotic stresses for enhancement
of farm prosperity'. According to the objectives,
the ICAR-NIBSM has been divided in to four
different schools including Crop Health
Management Research (CHMR), Crop Health

Sectoring research mandate among four schools

Biology Research (CHBR), Crop Resistance
System Research (CRSR) and Crop Health
Policy Support Research (CHPR) to carry out
various functions.

The research activities of ICAR-NIBSM
are being carried out under the supervision of
Joint Director (Research) by sectioning the
research units in to four viz.,, Analytical and
Weed Science, Entomology and Nematology,
Plant Pathology and Biotechnology and
formulating the research projects under four
different programme.
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Transduction pathways leading to HR
Molecular mechanism of apoptosis
Molecular mechanism of slow pestilence
and QTLs

Genetics of elicitor-receptor recognition
patterns

SAR, NPR 1, Phytohormones, TFs, PR

Crop Invasive Non — Host
Resistance Pestilence Resistance
System Qualitative
Research Resistance
Quantitative
Resistance
Defense Host- Pathogen
Regulation recognition
Defense Pathways
and biomolecules
Durable Resistance
Crop Health  Bio-risk SPS measures
Policy Management
Support PRA
Research
Invasive pests
IPR in Biotic Patents
Stress
Management
GIS
TDK
Climate Forecasting and

Change Risks Prediction

Climate resilience

in pest control

The construction of administrative building
(G+2), library building (G+2), auditorium and
two school buildings (G+1) and boys' hostel
(G+2) along with the developmental works
including roads, water harvesting channels,
drainage systems, water storage structure efc.
was started during 2018-19 to the plinth area of
15160 sg. m. and with a timeline to complete by
June 2019. In the revised SFC, an additional
funds of Rs. 24.78 crores has been sanctioned to
construct girls' hostel, electricity sub-station, roof

proteins, PDR

Small RNAs, Plantibodies, Lytic peptides

Domain swapping of Cry genes

Gene stacking

CRISPR/Cas?

Linkages with IPPC and strengthening

quarantine procedures

® Imminent transboundary invasive pests
and preparatory containment measures

® International cooperation and vigilant

monitoring

Isolation of new defense genes

New defense pathways

Artificial R genes

Novel Endosymbionts and Biocontrol

agents

Better market opportunities

® Indigenous knowledge pertaining to pest
control

® Analysis of temperature fluctuations,
erratic rainfall patterns and green house
gases on survival, overwintering and
dynamisms of agricultural pests

® Database and research on climate resilient
cultivars, donors, R genes and promoters

® Database and research on efficacy of
bio-rationals and pesticides in changed
climatic regimes

top solar PV system, boundary walls and
laboratories.

A total of Rs. 24.5074 crores was spent
for various activities including research,
administration and institute building during
2018-19 in which Rs. 75 and 228.9 lakhs were
spent under TSP and SCSP sub-heads,
respectively. An amount of Rs. 14.5965 lakhs
was generated as revenue through sale of farm
produces and tenders.



VISION

Freedom from Biotic Stresses for Enhancement of Farm Prosperity

MISSION

Alleviating Biotic Stresses for increased Agricultural Production

MANDATE

e Basic, strategic and adaptive research on biotic stresses in agriculture

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

OBJECTIVES

e Provide scholastic leadership in contemporary areas and offer post-
graduate degree in identified areas

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

e Develop relevant policy support research for biotic stress
management
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ORGANISATIONAL STRUCTURE

Indian Council of Agricultural Research

!

Crop Science Division

!

National Institute of Biotic Stress Management

!

Director < Qumquennlol
Review Team

' ' . . v

Research Advisory >
Committee

Institute Joint Director Joint Directors of Joint Director Administration Facilities
Management (Research) Schools (Academic) / Dean and Accounts
Committee PME
Administrative
i Officer Lib
R Ins:rlge | Crop Health : torary
esearch Counci Management .
Research Finance and AKMU
Academic Council Accounts Officer
Crop Health

Biology Research

Crop Resistance
System Research

Crop Health Policy
Support Research
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WEATHER REPORT

Weather Report of ICAR-NIBSM (2018-19)

Month Rainfall Wind Velocity Sun
_ Mox | Min | 1 | 1| (mm) (Kmph) Shine (h)

Source: www.igau.edu.in
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RESEARCH HIGHLIGHTS

Institute Funded Project

Programme 1: Pest and pathogen genetic
resources (PPGR) and their management

Project 1.1. Characterization of viruses and
virus-like-organisms affecting economically
important crops

(P N. Sivalingam, Vinay Kumar, Yogesh Yele)

Field experiments to understand the
begomovirus occurrence and distribution among

the crop species of pulses and vegetables

On the basis of prioritized viral diseases
based on the survey conducted in 23 districts
of Chhattisgarh, the begomoviruses affecting
pulses and vegetables were found most
important. In continuation of the last year
(2017-18), the field experiment was
conducted during summer 2018, to
understand the occurrence and distribution
of begomoviruses and vector population
among the crop species belonging to
Leguminaceae (mungbean, urdbean,
cowpea and Dolichos bean), Malvaceae
(bhendi), Solanaceae (tomato, chilli and
brinjal) and Cucurbitaceae (bitter gourd,
ridge gourd, cucumber and bottle gourd).
The disease incidence caused by
begomovirus and average whitefly per leaf
was recorded during the May and June 2018.
The data was analysed by linear mixed model
chisquare test. Mungbean, urdbean, cow
pea, bhendi, Dolichos, tomato, chilli, ridge
gourd and bitter gourd showed the symptoms
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of disease caused by begomovirus (Fig. 1).

Mungbean and urdbean were found with 100
per cent yellow mosaic disease incidence.
Average whitefly population was recorded
maximum in brinjal followed by ricebean and
cucumber (Fig. 2). Though the presence of
enough number of whiteflies was observed
on rice bean (Vigna umbellata) showed no
symptoms of yellow mosaic, which was
shown by mungbean and urdbean about 100
percent symptoms. Similarly Amaranthus
also did not show any symptoms typical of
begomovirus infection.

The leaf samples were collected from all
the plants randomly and total DNA was
extracted by CTAB method and PCR was done
using universal begomovirus primers
PAL1c1960-5ACNGGNAARAC NATGTGGGC-
3' and PARTV722- 5GGNAARATHTGGATGGA3..
PCR mixture was prepared for 25 ul and the
following thermal cycle was followed; initial
denaturation at 94°C for 2 min, further
denaturation at 94°C for 1 min, annealing at
55°C for 2 min and extension at 72°C for 3 min.
These steps were repeated for 30 cycles and
final extension at 72°C for 10 min. The results
yielded positive amplification of ~1.1 Kb DNA
fragment obtained from yellow mosaic samples
of mungbean, urdbean, cow pea and Dolichos,
yellow vein samples of okra, leaf curl samples of
tomato and chilli and leaf crinkle in ridge gourd
and bitter gourd, suggesting the begomovirus
infection (Table 1). Overall results suggested
that rice bean and Amaranthus could be non-
host to the begomovirus occurring in Raipur,
Chhattisgarh (Fig. 3, 4).




Begomovirus disease incidence during summer 2018 Whitefly population during Summer 2018

120 70 * >
@ * ok
% 100 - * e 60
3 * £ 5
2 e :
2 ol < a0
g 530
B 4t T mMmAY § B MAY
g mun E20 mJUN
é 20 - § 1)
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R S R I R
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Fig 1. Begomovirus disease incidence during  Fig 2. Average whitefly population during
summer 2018 summer 2018

<2\ ‘f-'.'

¥

Ridge gourd-leaf crinkle

Fig 3. Field symptoms of yellow mosaic disease of urdbean and ricebean

ANNUAL REPORT 2018-19



7

g
ICAR

Table 1. Detection of begomovirus by PCR

universal primers
Urdbean +
Mungbean +
Cowpea 4
Dolichos +
Rice bean -

Cucumber -
Bottle gourd -

E R e ]

Bitter gourd

=
+ +

Tomato
10.  Brinjadl -
11.  chilli
12. Okra
13. Amaranthus -

+ o+

'+' indicate positive '-' indicate negative PCR
amplification

Sequence analysis 16 S rRNA of phytoplasma
causing witches broom disease in Ziziphus
rotundifolia

During the year 2017, the witches broom
disease in Ziziphus rotundifolia was noticed
in the experimental farm of ICAR-NIBSM,
Raipur and other areas of Chhattisgarh. To
identify the association of phytoplasma with
this disease, the total DNA was extracted
from one gram of leaf samples by CTAB
method. Positive PCR amplification was
obtained with total DNA of infected samples
using two universal primer specific to 16 S
ribosomal RNA of phytoplasma, P1 and P7,
and with P1 and Pé (Deng and Hiruki, 1991;
Schneider et al., 1995) and not from
apparently healthy leaves. PCR with primers,
P1 and P6 amplified about 1500 bp size of
expected DNA fragment from symptomatic

M123 4567 MS8910111213

Fig. 4. PCR amplification of different plant
samples with begomovirus universal primers.
M- 1 Kb DNA ladder; lane 1- urdbean,

2- mungbean, 3-cow peaq, 4- Dolichos,

5- chilli, 6- bitter gourd, 7-rice bean,

8- tomato, 9-cucumber, 10-bottle gourd,
11-Amaranthus, 12- brinjal and 13-okra.

leaves of two infected trees were sequenced.
The length of amplified products were 1414bp
and 1420bp and they were submitted to NCBI
GenBank (Accession Number: MK177850
and MK177849). Sequence identity between
these two isolates was 98%, and 96% with
sugarcane infecting phytoplasma followed by
80% with phytoplasmas infecting oil palm and
Hevea braciliensis, about 63-69% with earlier
reported phytoplasma from Z. jujube
(KP327721), Z. nummularia (EU375487) and
Z. oenopolia (MH809366) suggesting that
phytoplasma infecting Z. rotundifolia might be
different from earlier reported phytoplasma in
various species of the genus Ziziphus.
Phylogenetic analysis of these identified
phytoplasmas clustered with phytoplasma
infecting sugarcane.



Project EFO08. Identification of host factors

responsible for infection and development of

nano-particle based dsRNA delivery system

for imparting resistance to begomoviruses
(ICAR-NASF sponsored project)

(P N. Sivalingam, Vinay Kumar,

J. Sridhar, L. L. Kharbikar)

Cloning of begomovirus infecting mungbean and
tfomato

The DNA A and DNA B components of
begomovirus causing yellow mosaic disease in
mungbean from Raipur, Chhattisgarh have been
cloned by rolling circle amplification method. PCR
with differentiating primers and partial sequence
results confirmed that this virus species is
Mungbean yellow mosaic India virus (MYMIV).
DNA A and betasatellite component of
begomovirus associated with leaf curl disease of
tomato in Raipur was cloned by rolling circle
amplification method. Partial sequencing results
confirmed that this virus species is Tomato leaf curl
Karnataka virus (TLCKV) associated with Croton
yellow vein mosaic betasatellite (Fig.5a,b,c).

Munghbean

-

Tomato Mungbean

kb P H=G K HY K PB

(b)

Mungbean Clones Tomato Clones

1Kb

(c)

Fig 5. Cloning of begomovirus genome
infecting mungbean and tomato

(a) Rolling Circle Amplification,

(b) Restriction of RCA product. P-Pstl,
H-Hindlll, X-Xbal, K-Kpnl, B-BamHI and

(c) Colony PCR using begomovirus universal
primers.

Standardization of technique to identify virus
replication and movement in hosts and non-hosts

The begomovirus isolates causing yellow mosaic
disease in mungbean and leaf curl disease in
tomato are being maintained in the glass house
under whitefly proof cages. These virus isolates
used for single whitefly transmission. DNA
isolation and PCR amplification procedures were
standardized to test presence of begomovirus by
single whitefly in an area of 1.57 cm’ using
universal begomovirus primer. This standardized
procedure was used to test host and non-host to
begomovirus infecting tomato where tomato was
used as host and mungbean as non-host (Fig. 6).
Quantification of replication, movement and
localization of begomovirus in the host and non-
hostsis in progress.

1.0, 1.5 2.0 3.0ng 1.0, 1.5 2.0 3.0ngM

Non-host

Fig 6. PCR amplification in host and non-host
plants for MYMIV. ng — nanogram, M- 1 Kb
DNA ladder
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Project 1.2. Isolation and characterization of

pathogens causing various diseases in
animals and fishes

(B. K.Choudhary, Mamta Choudhary,

Lata Jain)

Epidemiology and economic loss assessment of
Haemorrhagic Septicaemia (HS) in cattle and
buffaloes

Characterization of respiratory pathogens
isolated from cattle and buffaloes in different
districts of Chhattisgarh and the correlation
with pathological lesions in lungs were studied.
Lung samples (n=288) of cattle and buffaloes
yielded a spectrum of bacterial pathogens. A
total of 252 representative bacterial isolates
were picked up according to the
morphological and preliminary biochemical
characteristics. The bacterial isolates
recovered were of polymicrobial in nature in
96.9 % of pneumonic samples. Predominant
isolates identified were Pasteurella multocida
type B (25.3%), Escherichia coli (20.63%),
Staphylococcus aureus (8.73%), Klebsiella
pneumoniae (8.33%), Pseudomonas aeruginosa
(6.34%), Haemolytic streptococci (5.55%),
Stenotrophomonas maltophilia (3.17%),
Enterobacter cloacae (3.17%) and Enterobacter
asburiae (2.38). The rare bacterial pathogens in
bovine pneumonia recovered during present
study were, Enterobacter ludwigi (0.79%),
Enterobacter hormaechei (1.58),
Staphylococcus sciuri (0.79%), Citrobacter
freundii (0.79%), Citrobacter koseri (0.39%),
Pseudomonas putida (2.38%), Actinobacillus
suis (0.39%), Proteus mirabilis (1.58%),
Alcaligenes faecalis ssp. faecalis (0.39%),
Aeromonas veronii (0.39).

The results of this study revealed
fibrinous bronchopneumonia to be the most
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frequent lesion seen in bovine pneumonia and

the predominant bacterial isolates associated
were P. multocida, P. aeruginosa, E. coli,
Klebsiella pneumoniae and Staphylococcus
aureus. The Enterobacter spp. identified during
this study were Enterobacter cloacae, E.
ludwigi, E. hormaechei and E. asburiae which
were associated with necrotizing
fibrinohaemorrhagic pneumonia and
suppurative pneumonia.

Studies on immune responses of Indian major
carps to biotic stresses in integrated farming
system

The present investigation focused the
importance of Aeromonads and co-pathogens
as etiological agents of morbidity and mortality
in fresh water fishes that cause significant
economic losses to aquaculture farmers. A
total of 560 fish samples were collected and
processed for recovery of Aeromonads and
other bacterial pathogens. The samples were
comprised of diseased Pungas, Rohu,
Common Carp, Catla, Mrigal, Big Head,
Slime, Sediments and pond water samples.
Moribund fishes showing haemorrahage 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
Aeromonads selective media. The dark green
smooth colonies of 1-1.5mm size are picked
up for further purification and characterization.
The pure colonies of Aeromonads yielded pale
colonies on MacConkey agar and off white
colonies on Brain heart infusion agar plates.
Recovered Aeromonads and other bacterial
pathogens are purified, characterized and
cryopreserved at -80°C for further use.




Biochemical Phenotypic studies

About 250 aeromonads 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 Aeromonads species and other isolates
were subjected to antibiotic sensitivity test. The
antibiogram shows the remarkable public
health hazards due to presence of these
pathogens in food chain. 91.30% isolates were
found resistant for vancomycin, 56.52% for
rifampicin, 47.82% for kanamycin, 21.73% for
colistin, 91.30% for amoxycillin clavulanic acid,
17.39% for pefloxacin and 100% resistance was
recorded for ampicillin. The 30.43% isolates
were found intermediate for trimethoprim and
gentamicin.  Whereas, 100% isolates were
found sensitive to levofloxacin, oxytertracycline,
cefotaxim, streptomycin, tetracycline, cefixim,

ofloxacin and doxycycline.
Bacterial diversity isolated from fish samples

Predominant isolates identified were Aeromonas
hydrophila (18.71%), A. veronii (10.16%),
A. sorbia/veronii (9.62%), Escherichia coli
(9.62%), A. sorbia (6.41%), Pseudomonas
aeruginosa (6.41%), Proteus mirabilis (5.34%),
Klebsiella pneumoniae (4.81%), Enterobacter
aerogenes (4.27%), Salmonella typhimurium
(4.27), P. putida (4.27%), A. punctata (2.67%)
The rare bacterial pathogens in aquatic samples
recovered during present study were citrobacter
freundii (1.60), Enterobacter hormaechei
(1.60%), Acinetobacter junii (1.06%),
A. baumannii complex (1.06%), Citrobacter

werkmanii  (1.06%), Enterobacter cloacae
(1.06%), Enterococcus faecium (1.06%),
Providencia alkalifaciens (1.06%), C. braakii

(0.53%), Enterobacter cobei (0.53%),
Escherichia hermanni (0.53%), Microbacterium

paroxydans (0.53%), Raoultella ornithinolytica
(0.53%), Shigella sonnei (0.53%) and
Staphylococcus haemolyticus (0.53%).

MALDI-TOF MS ("Matrix Assisted Laser
Desorption/lonization - Time of Flight Mass
Spectrometry) analysis

Approximately 200 Aeromonads and other
bacterial pathogens were confirmed with
MALDI-TOF MS ("Matrix Assisted Laser
Desorption/lonization - Time of Flight Mass
Spectrometry) analysis at Department of
Veterinary Public Health, Nagpur Veterinary
College, Nagpur. The pure culture of the 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 onto a stainless steel template. To each
sample, 0.5 | 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 solvent and
crystallization was performed at room
temperature. All strains were analyzed in
duplicate (Figure MALDI Dendogram of
Providencia species).

Isolation and characterization of drug resistant
Providencia alcalifaciens from Indian major

carps

Out of the total of 144 fish samples screened, six
samples (4.16%) revealed the presence of
P. alcalifaciens. The bacterial inocula prepared
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from fish samples yielded smooth and regular
colonies. P. alcalifaciens were isolated as non-
haemolytic colonies on sheep blood agar, pale,
non-lactose fermenting colonies on MLA plates
after 24 h of incubation. The organisms were
found to be positive for catalase, phenylalanine
deamination, Simmon's citrate, nitrate and H,S
negative for cytochrome

production; while,

oxidase and urease. The organisms could
The
representative isolates were subjected to MALDI
TOF-MS analysis
P. alcalifaciens with confidence level of 99.9%.

ferment glucose and adonitol.

and identified as
For further confirmation, the 16S rDNA gene
region was amplified with universal primers are
sequenced. The partial gene sequence of 16S
rRNA of P. alcalifaciens was submitted to NCBI
GenBank with accession no. MG685876.The
BLAST homology analysis showed identity of
99% with sequences of P. alcalifaciens.
Antimicrobial susceptibility testing of the
isolates showed the isolates to be resistant to
majority of the antibiotics tested including co-
trimoxazole, rifampicin, kanamycin, trimethoprim,
amoxicillin-

oxytetracycline, colistin, ampicillin,

clavulanic acid, fetracycline, doxycycline and
pefloxacin. The multiple antibiotic resistance (MAR)
index as per disc diffusion method was found to be
0.60. The intermediate resistance was shown
levofloxacin,

towards cefotaxim, cetriaxone,

gentamicin, streptomycin, ciprofloxacin and

cephotaxim, whereas, the organism was found to

be sensitive for cefixim. However, MIC values

revealed that P. alcalifaciens during this study to be
sensitive to aminoglycoside antibiotics, while,
resistant toampicillin, cefotaxim,
cefotaxim+clavulanic acid, colistin, mecillinam,
erythromycin and rifampicin and intermediate

resistantto ciprofloxacin.

Project 1.3. Mapping of genetic groups of
Bemisia tabaci in India and their begomovirus
transmission efficiency

(J. Sridhar, R. K. Murali Baskaran)

Sampling of B. tabaci populations

Whitefly, Bemisia tabaci is one of the
polyphagous pests

agricultural and horticultural crop plants and is

infesting variety of

vectors of >100 plant viruses belonging to
begomoviruses. The virus transmission
efficiencies of different genetic groups of B.
tabaci has been reported to be varying.
Therefore, it is essential to determine the
distribution of various genetic groups of B.
tabaci and their transmission efficiencies with
respect to begomoviruses. Populations of B.
tabaci were collected from vegetable, cotton
ecosystems of Tirupati of Andhra Pradesh;
Coimbatore, Madurai, Dindigul, Theni of Tamil
Nadu. Besides, whitefly samples from Raipur
district were collected for their genetic group

identification (Table 2).

Table 2. List of whifefly samples collected from various parts of India

Tirupati, Andhra Pradesh
Coimbatore, Tamil Nadu
Madhurai, Tamil Nadu
Dindigul, Tamil Nadu

Theni, Tamil Nadu

Baronda, Raipur, Chhattisgarh

S Sl )
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Blackgram, Brinjal 13.6290" N 79.4244" E
Bhendi 11.0152° N 76.9326° E
Sunflower 9.9699° N 78.2040° E
Cotton 10.3673° N 77.9803° E
Bottle gourd 10.0104° N 77.4768° E
Brinjal 21.3746° N 81.8306° E

54




Total genomic DNA isolation from individual

whitefly and PCR amplification

Total genomic DNA was isolated from whitefly
samples of Raipur using standard protocol.
Annealing temperature for primers specific to
mitochondrial COIl gene of B. tabaci was
optimized by running gradient PCR at four
different annealing temperatures. Further, the
PCR conditions were optimized using different
concentrations of reagents and various
combinations of cycles. The optimized PCR
conditions include denaturation at 94°C for 1
min, annealing at 50°C for 2 min (35 cycles) and
extension at 72°C for 10 min. An amplicon of
approximately 750 bp of mitochondrial COI
gene was visualised in gel electrophoresis (Fig.
7,8). Sequencing of standardized COI genes
and analysis of the data is in progress.

1Kb
750 bp

Fig 7. Gradient PCR for amplification of
mitochondrial COI gene of B. tabaci.

M: 1Kb DNA ladder, Lane 1: -ve control,
2-5: four annealing temperatures at 48.7°C,
50.9°C, 51.3°C, 54.8°C, respectively

Fig 8. PCR amplification of mitochondrial
COlI gene of B. tabaci. M:1Kb DNA ladder,
Lane 1:-ve control, Lane 2-5: amplification
of mitochondrial DNA of B. tabaci

(Baronda, Raipur)

Project 1.4. Identification and characterization
of bacteriophages against rice bacterial leaf
blight pathogen Xanthomonas oryzae pv.
oryzae

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

Bacterial leaf blight (BLB), caused by
Xanthomonas oryzae pv. oryzae (Xoo), is one of
the most important bacterial disease of rice
worldwide. For the disease management, eco-
friendly bio-control methodology of phage
therapy can be a potent option. We attempted to
isolate the bacteriophage against Xoo pathogen
isolated from field sample of Chhattisgarh.
Growth conditions in solid and liquid culture
medium were standardized for bulk culture of
Xoo. The procedure for the isolation of
bacteriophage using Xoo isolate was
standardized. About 10 stagnant water samples
from fields and pots and two BLB infected leaf
samples were collected and processed for
phage isolation. Out of 12 samples, one phage
against Xoo was isolated as indicated by spot
test, plaques and clearance of bacterial growth
around streaked lines (Fig. 9,10).

Fig 9. Bacterial growth inhibition in spot
assay of processed samples after 72 h

———

Fig 10. Zone of clearance in Xoo overlay around
the suspected phage streaked lines after 72 h
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Project 1.5. Exploring host-microbial cross

talks in agro-ecosystem of Bastar plateau
zone of Chhattisgarh

(Mamta Choudhary, B. K.Choudhary,

L. L. Kharbikar)

The new project has been taken up to study
the interactions between microorganisms
and host system in agroecosystem. Microbial
ecology, the study of the interrelationships
between microorganisms and their living and
nonliving environments, is an active area of
research that has great potential to inform
our understanding of the relationships
between biodiversity and health. Our study
will contribute to a better understanding of
how the shift of host system can influence
crop and animal diseases to provide
predictive tools to evaluate management
practices.

Project EFO07. Surveillance and minimising
the risk of zoonotic diseases among tribal
farmers through Foldscope microscopy (DBT
sponsored project)

(P Mooventhan, Mamta Choudhary)

Under this project, we have explored the
socio-economic status, knowledge level of
tribal farmers on zoonotic diseases and tribal
farmer's attitude/perception towards
foldscope microscopy (Table 3,4). A total of
249 samples collected from three districts of
Chhattisgarh namely Raipur, Kasdol and
Mahasamund to screen the zoonotic and
other relevant pathogens. Further, the clinical
samples were processed; Fungi (Aspergillus
fumigatus and Rhizopus spp.), pathogenic
yeast (Candida spp.), bacteria (E. coli,
Pseudomonas spp., Aeromonas spp. and
Proteus spp.), Alternaria spp., Mucor spp.,
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Curvularia spp., powdery mildew fungus
(Erysiphe polygoni) of black gram, powdery
mildew on Dalbergia sissoo caused by

Ovulariopsis sissoo, downy mildew of
cauliflower caused by Peronospora
parasitica, white rust of Amaranthus caused
by Albugo bliti, root-knot nematode of brinjal
were isolated and observed through
foldscope microscopy. The blood smear
examination for screening of zoonotic
hemoprotozoan infections was not successful
under foldscope microscopy due to low
magnification (140x) lens. Additionally, as a
field application, foldscope was identified as
a novel tool to test the semen quality in straw
provided for Artificial Insemination (Al) of
cattle at field level. This intervention has the
significant scope to increase the conception
rate in cattle; which will pave the way for
successful grading up of indigenous cattle.

A total of 130 samples (images/videos)
from plant /animal /microorganism /insect
origin observed and documented through
foldscope. As a capacity building initiative, total
number of 18 events organised on foldscope
demonstration cum hands-on training,
awareness campaign on personal hygiene and
zoonotic diseases to tribal farmers and school
students. Totally, 656 participants were
benefitted from this initiative. Five rural youths
were trained at field level to demonstrate the
foldscope microscopy to the needy people. The
digitally documented content published in the
MICROCOSMOS online platform
(URL:https://microcosmos.foldscope.com/wp-
admin/edit.php). Overall, seven standard
operating procedures (SOPs) were optimized
and validated for Foldscopic observation of
bacteria, fungus, yeast, protozoa and cattle
semen.




Table 4. Tribal farmers' attitude towards Foldscope microscopy (n 150)

S. No. Category/perception _
Nos. | % | Nos. | % |
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Programme 2: Molecular biology of biotic
stress reaction

Project 2.1. Exploring endophytes in legume
crops (Pigeonpea and Lathyrus) for enhanced
nutrition and biotic stress management

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

Endophytes are typically non-pathogenic
microbes that at some period in their life cycles
colonize the interior spaces of plant tissues.
These microbial communities are known to play
a crucial role in the functioning of plants by
influencing their physiology, development and
ameliorating biotic and abiotic stresses. A total
of 45 endophytic bacteria were isolated from
pigeonpea using the suitable culture medium.
The isolated endophytic microbes were
characterized using 16S rDNA and their gene
sequences were submitted to NCBI gene bank
(Table 5). Further from Lathyrus sativus a total of
40 bacterial endophytes were isolated and
characterized for functional traits. Among them
9 isolates showed phosphate solubilisation
activity and 15 and 10 isolates exhibited
antagonistic activities against Fusarium species
and Sclerotium rolfsii, respectively.

Table 5. Detail of 16S rDNA sequences
submitted to NCBI and their accession
numbers

NCBI Genbank
No Accession
Numbers

16S rDNA sequences ~ MK342206-
of bacterial MK342224;
endophytes isolated MK327147-
from Pigeonpea MK327157;
(45 Nos.) MK332317-
MK332327;
MK327244-
MK327245;
MK327269-
MK327270

The bacterial endophytes from legume crops
pigeonpea and Lathyrus have been isolated,
characterized for potential plant growth
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promoting activities and antimicrobial activities
against plant pathogens. The major group of
bacterial endophytes included Bacillus subtilis,
Bacillus cereus, Klebsiella pneumonae, Bacillus
toyonensis, Bacillus stratosphericus,
Brevibacillus brevis Enterobacter spp,
Enterobacter tobacai, Pantoea, Serretia spp. etc.

In planta validation of antagonistic activities of
bacterial endophytes against Sclerotium rolfsii

Endophytic bacteria are known to produce
various phytohormones, enzymes with
antagonistic activities, volatile organic
compounds (VOCs) with broad-spectrum
antimicrobial activity against phytopathogenic
bacteria, fungi, and nematodes. Endophytic
isolates pigeonpea isolates were tested for their
antagonism against S. rolfsii, causing stem rot
disease in pigeonpea. An endophytic isolate,
NIBSM_PR7 recovered from root tissues showed
antagonistic activities against the tested
pathogen. None of the plants survived in the S.
rolfsii inoculated; while S. rolfsii + endophyte
inoculation treatment showed 56% (4 plants)
survival after 2 weeks (Fig. 11). Similarly in
chickpea S. rolfsii + endophyte inoculated plant
showed better survival under S. rolfsii stress (Fig.
12).

Inoculated + Endophyte

Control (inoculated)

Fig 11. In planta testing of bacterial
endophytes against pigeonpea stem rot
caused by S. rolfsii




Inoculated + Endoplyte v k Incculated
Y

Control {Unitreated)

Fig 12. In planta testing of bacterial
endophytes against chickpea stem rot caused
by S. rolfsii

PCR based detection of lipopeptide genes in the
bacterial endophytes isolated from rice having
antagonistic activities against bacterial and
fungal pathogens

The Antimicrobial peptides (AMPs) or
lipopeptides are a novel class of potent versatile
weapons to deal with a variety of
phytopathogens. In order to confirm the
presence of lipopeptide genes in the bacterial
endophytes of rice having antagonistic activities
against bacterial pathogen Xanthomonas oryzae
pv oryzae (Xoo) and or soil borne fungal
pathogens namely Sclerotium rolfsii, Fusarium
verticillioides and Rhizoctonia solani, PCR based
detection was conducted. Out of 32 bacterial
endophytes six endophytes were further tested.
The presence of surfactin was found in four
isolates while bacilliomycin D and antifungal
iturin genes were found in only one isolate. The
Surfactin specific primer produced the desired
amplicon in three Bacillus subtilis endophytes
isolated from stem tissues and one from root
tissue. Similarly the iturin and Bacillomycin D
specific primers produced desired amplicons
only in B. subtilis isolated from root tissues (Fig.
13). This suggested that Bacillus endophytes of
rice might secrete these lipopeptides inside plant
tissues or on the surfaces to protect them from
phytopathogens. The Bacillus endophytes
isolated from root tissues showed the

antagonistic potential against tested fungal and
bacterial pathogens. These lipopeptides seem to
be promising biopesticides in agriculture
practices for replacing harmful chemical
pesticide and thus, can be considered as potent
alternative tools to overcome increasing
chemical resistance of phytopathogens.

sfp ituD bam C

M 1.2 3 435 6 1 2 3

Fig 13. Agarose gel showing PCR amplification
of Lipopeptide genes from bacterial
endophytes; M; 100 bp DNA ladder, 1-6,
bacterial endophytes; sfp; Surfactin; ituD: lturin
and bam C: Bacilliomycin specific primers

Metagenomic analysis of Endophytic and
Rhizospheric bacterial diversity of Lathyrus
sativus using illumina sequencing approach

Grass pea (Lathyrus sativus L.) is a crop of
immense economic significance and grown as
food and fodder purpose, especially in
developing nations including India. The present
study was conducted to analyze the structure and
composition of bacterial endophytes habitat in
the different tissues namely root, leaf, stem, pod,
flower and microbial communities associated
with rhizospheric soil of L. sativus cultivar Prateek
using 16S rRNA (V3-V4) amplicon
pyrosequencing using illumina sequencing
approach. A total of 2047014 high quality
stitched reads were obtained by sequencing of
six libraries including five tissues specific and
one rhizospheric soil. After chimera detection a
total of 1913497 high-quality reads were
obtained and used for analysis using QIIME
pipeline for operational taxonomic units (OTUs)
mapping, produced a total of 7583 OTU
representing 6331 from rhizopsheric soil and
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1252 from plant tissues samples (Table 6). To
measure the overlap between the bacterial
communities across the tissues and rhizospheric
soil samples, the Venn diagram analysis based
on bacterial OTUs is shown in Figure 14. The
predominant phylum in plant tissues includes
Cyanobacteria, Proteobacteria, Firmicutes and
Bacteroidetes while in soil Proteobacteria,
Acidobacteria, Actinobacteria and Chloroflexi.
Leaf has highest abundance of Rickettsiales
followed by Rhizobiales and Bacillales while
abundance of Rhizobiales, Rickettsiales,
Sterptophyta, Pseudomonales and
Enterobacteriales were found in root sample.
Soil had predominance of Solibacterales,
Actinomycetales, Caulobacterales and
Enterobacteriales. Alpha diversity indices

Chool ranged from (229.18 - 6632.57) and

-W_

Shannon (1.11-10.02) in leaf and rhizospheric
soil samples, respectively (Fig. 15). Beta-
diversity analyses based on Unweighted Pair
Group Method with Arithmetic Mean (UPGMA)
clustering were performed to compare the
microbial compositions of different samples
(Fig. 16). The data was deposited to NCBI under
Bioproject PRINA 392219 with SRA accession
number SRP126515. The result suggested that
the microbial population found among different
tissues showed considerable variation whereas
the diversity of bacteria was abundant in the
rhizosphere soil (Fig. 17). To the extent of our
knowledge, this study is the first to characterize
and compare the endophytic bacteria found
within different plant tissues of Lathyrus and its
rhizosphere using Illumina based
pyrosequencing approach.

Table 6. Detail of alpha diversity and OTUs found in the samples

Soil 6632.579
Stem 538.3279
Pod 436.3585
Flower 427 .4
Root 241.1765
Leaf 229.1875

Fig 14. Venn diagrams showing the number
of OTUs shared and unique among different
samples
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Fig 15. Alpha-Diversity analysis of five plant

tissues and rhizospsheric soil sample



Fig 16. PCoA plot for Beta diversity analysis of
five plant tissues and rhizopsheric soil sample

Fig 17. Comparative Heatmap analysis of
OTUs found in the different plant tissues and
rhizospheric soil samples

Project 2.2. ldentification of biotic stress

induced promoters from resistant source
plants

(P N. Sivalingam, S. K. Jain, Vinay Kumar,

L. L. Kharbikar, Ashish Marathe)

Developing infectious clones of MYMIV infecting
mungbean

The infectious clones of begomovirus DNA A
and DNA B are essential for their inoculation
and isolation of promoters induced there upon,
in the resistant plants. In the present study, the

clones of DNA A and DNA B of genome of
Mungbean yellow mosaic India virus (MYMIV)
infecting mungbean in Raipur were used for
dimerization of both the genomic components in
tandom orientation by partial restriction and
ligation method. DNA A and DNA B of MYMIV
were dimerized at Bam HI and Hind Ill site in
pUC18 vector (Fig. 18a,b). These tandom
oriented dimer clones of DNA A and DNA B are
being sub-cloned into pPCAMBIA1300 vector for
agroinoculation using Agrobacterium
tumefaciens strain EHA105 and LBA4404. The
developed dimer constructs of viral genome will
be used for inoculation of resistant and
susceptible mungbean plants for their
transcriptome analyses.

6 Kh
IKh —

DNA A

DNA B

Fig 18. Dimerization of DNA (a) and DNA (b)
of MYMIV clones

Project 2.3. Development of super donors in
rice carrying tolerance to multiple stresses
(Bacterial Leaf Blight, blast and Brown Plant

Hopper)
(Vinay Kumar, S. K. Jain, P N. Sivalingam,
Mallikarjuna, J.)

Procurement of rice germplasm

Procured rice germplasm from International Rice
Research Institute (IRRI), Philippines having
resistant genes introgressed for bacterial leaf
blight and blast disease and a brown
planthopper (BPH) insect. Six wild species of rice
having different genomic composition and
known to possess resistant genes for several
diseases and insect pests were also procured.
These are Oryza nivara; O. minuta;
O. glumaepatula, O, grandiglumis,
O. rufipogon and O. longistaminata. All the
germplasm and wild species are being
multiplied for the breeding programme.
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In order to develop super donor in rice,
hybridization was made between MTU 1010 as
(female) and IRBB66 (as male parent), IRBB 66
line containing five genes for BLB resistance
(Xad+xa5+Xa7 +xa13+Xa21) yielded about
35 seeds. The seeds were grown in the pots and
genomic DNA was isolated from seedlings.
Male parent specific molecular markers linked
to the resistant genes were used for confirmation
of F, plants. The xa13 prom marker linked with
the xa13 gene produced desired amplicon in the
plant number 3 and 4 and confirmed the
hybridity (Fig. 19a). Similarly, M5 marker linked
to Xa7 gene produced desired ampliconin the F,
plant number 3 and 4 (Fig. 19b). F, hybrids were
selected for further development of segregating
population and/or making suitable crosses with
other lines.

Fig 19. Confirmation of hybridity using
molecular markers

(a): xa13 prom marker linked to xa13 gene;
(b): M5 marker linked to Xa7 gene

M: 100 bp ladder; P1: IRBB66; P2: MTU 1010;
Lanes 1-8 F, progenies
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Screening of rice germplasm/lines for bacterial
blight

(Vinay Kumar, S. K. Jain)

A total of 226 rice lines received from ICAR-
National Rice Research Institute, Cuttack were
screened for Bacterial Blight (BB) disease. The
lines were transplanted in paired rows and these
lines were artificially inoculated with a bacterial
blight causing pathogen, Xanthomonas oryzae
pv oryzae, (Xoo) Raipur isolate under field
conditions for multilocation screening. Artificial
inoculation was done using clipping method
and appearance of disease symptoms was
observed regularly to record the disease
incidence (Table 7; Fig. 20). Rice variety TN1
was used as susceptible check.

Table 7. Disease reaction/ response of rice
lines against Xoo Raipur isolate

% BLB No. of Disease reaction
infection | rice lines

1-5 110 Resistant

6-12 56 Moderately Resistance
13-25 41 Moderately Susceptible
26-50 12 Susceptible

Fig 20. Rice lines transplanted in paired row
(a) and appearance of bacterial blight disease
symptoms on Xoo inoculated lines (b & c)




Project 2.4. Epigenetic regulation of
microRNA genes in response to Fusarium
oxysporum stress in chickpea

(L. L. Kharbikar, Ashish Marathe)

In this study, miRNA targets of chickpea and F.
oxysporum f. sp. ciceris, identified in-silico, were
compared to understand biotic stress biology
and to elucidate cross-talk among them.
Common as well as unique miRNA targets in
both chickpea and F. oxysporum, respectively
were identified (Table 8). Five miRNAs common
to both chickpea and F. oxysporum, respectively

were also identified (Fig. 21). Although
phylogenetic relationships of these common
miRNAs revealed evolutionarily distinct history,
their cross-kingdom presence suggested cross-
talk between chickpea and F. oxysporum. Twelve
miRNAs unique to chickpea suggested their roles
in disease resistance and susceptibility in gene
ontology (GO) analysis. Three miRNAs unique to
F. oxysporum suggested their roles in pathogen
infection and pathogenicity. Gene networks of
the identified targets paved the way for better
understanding of the biotic stress biology of
plant-pathogen interaction.

Table 8. Identified miRNA and targeted genes of chickpea and its wild pathogen, F. oxysporum f. sp. ciceris

miRNA Target transcripts identified Target origins Cross-
origins through gene ontology kingdom
(GO) analysis presence
miR393a Arabidopsis Auxin receptor transcripts Arabidopsis thaliana No
thaliana (ALTIR1, Ai-AFB2, At-AFB3)
miR396a/b  Arabidopsis Growth-regulating factor Arabidopsis thaliana No
thaliana (At-GRF1 and At-GRF3)
miR398 Arabidopsis Two copper superoxide Arabidopsis thaliana No
thaliana dismutases (At-CSD1,CSD2)
and a cytochrome c oxidase
subunit V (At-COX5)
miR400 Arabidopsis Peptatricopeptide repeat Arabidopsis thaliana No
thaliana (At- PPR1 and PPR2)
miR472 Arabidopsis TIR-NB_LRR and CC-NB-LRR Arabidopsis thaliana No
thaliana resistance genes, including
At-RPS5
miR3.1 Botrytis cinerea At-MPK2, At-MPK, Arabidopsis thaliana No
At-PRXIIF, SI-MAPKKK4 and Solanum
lycopersicum
miR3.2 Botrytis cinerea At-MPK2, At-MPK, Arabidopsis thaliana No
At-PRXIIF, SI-MAPKKK4 and Solanum
lycopersicum
miR37 Botrytis cinerea At-WRKY7, At-PMR6, At-FEI2 Arabidopsis thaliana Yes
miR5 Botrytis cinerea At-MPK2, At-MPK1,At-PRXIIF, Arabidopsis thaliana No
SI-MAPKKK4 and Solanum
lycopersicum
miR1885 Brassica rapa  TIR-NB-LRR, resistance genes Arabidopsis thaliana, No

Brassica rapa
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miR1510a/b  Glycine max
miR2950 Gossypium

arboreum
miR398 Gossypium
arboreum
miR159 Gossypium
hirsutum
miR166 Gossypium
hirsutum
miR6019 Nicotiana
benthamiana
miR6020 Nicotiana
benthamiana
miR7695 Oryza sativa

miR482 e-3p  Solanum
lycopersicum

miR482a Solanum

[t/ lycopersicum

Healthy chickpea plant

%ﬁ | miR393a
¥

<« miR396a/b
miR398
miR400
miR472
miR1885
miR1510a/b
miR6019
miR6020
miR7695
miR482 e 3p
miR482a If If

TIR-NB-LRR resistance genes Glycine max No
Pentatricopeptide repeat Fusarium oxysporum Yes
protein-like gene, a putative  f. sp. vasinfectum

negative regulator of

resistance gene RPS2 At-PPRL

RAP-domain protein involved  Fusarium oxysporum Yes
in disease resistance (AtRAP) f. sp. vasinfectum

Isotrichodermin C-15 Verticillium dahliae Yes

hydroxylase (Vd-HiC15)

Ca’*-dependent cysteine Verticillium dahliae Yes

protease (Vd-Clp1)

TIR-NB-LRR immune receptor N Nicotiana No
benthamiana

TIR-NB-LRR immune receptor N Nicotiana No
benthamiana

Member of the metal ion Oryza sativa No

transporter family, Os-Nrampé

NBS-LRR like gene, SI-FRG3 Solanum No
lycopersicum

NBS-LRR like gene Solanum No
lycopersicum

Wilted chickpea plant Fusarium oxysporum f. sp. ciceris

Target transcripts identified through gene ontology ] GO) analysis

Auxin receptortranscripts (At-TIR1, At-AFB2, At-WRKYT, At-PMRS6, At-FEI2 At-MPK2, At-MPK1,At-PRXIIF, SI-MAPKKK4
At-AFB3)

Growth-regulating factor (At-GRF1 and At- Pentatricopeptide repeat protein-like gene, At-MPK2, At-MPK1,At-PRXIIF, SI-MAPKKK4
GRF3) putative negative regulator of resistance genje

RPS2 At-PPRL

Two coppersuperoxide dismutases (At-
CSD1,CSD2) and a cytochrome c oxidase
subunit V (At-COX5)

RAP-domain protein involved in disease At-MPK2, At-MPK1,At-PRXIIF, SI-MAPKKK4
resistance (AtRAP)

Peptatricopeptide repeat (At- PPR1 and PPR2)

Isotrichodermin C-15 hydroxylase (Vd-HiC15)

TIR-NB_LRR and CC-NB-LRR resistance
genes, including At-RPS5

Ca?-dependent cysteine protease (Vd-Clp1)

TIR-NB-LRR, resistance genes

TIR-NB-LRR resistance genes

Figure 1. Identified miRNAs and targeted genes of chickpea and its wilt

TIR-NB-LRR immune receptor N

pathogen, Fusarium oxysporumf. sp. ciceris. The miRNAs occurring in both

TIR-NB-LRR immune receptor N

chickpea and its pathogen (cross-kingdom presence) are presented in the

Member of the metal ion transporter family,
Os-Nrampé

middle picture and their target genes are on the corresponding blue panel.
The miRNAs unique to chickpea are in the left picture with target genes on

NBS-LRR like gene, SI-FRG3

corresponding olive green panel. The miRNAs unique to F. oxysporum are in

NBS-LRR like gene

the right picture with target genes on corresponding purple panel.

Fig 21. Identified miRNA and targeted genes of chickpea and its wild pathogen, F. oxysporum f. sp. ciceris
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Programme 3: Genetic and Molecular resources for stress tolerance

Project 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, J., Yogesh Yele)

Germplasm/mini core/wild species accessions procured

A total of 116 germplasm accessions of different crops were procured during 2018-19 from national

and international institutes for screening against biotic stresses (Table 9).

Table 9. Detail of germplasm procured during 2018-19

1. Bajra

2. Kodo millet 64
3. Vigna unguiculata 18
4. Vigna spp. 33

Field screening of pigeonpea mini core sub-set
against biotic stresses during kharif 2018

Mini-core collection (146 lines) of pigeonpea
germplasm with four controls (from ICRISAT,
Hyderabad) was sown on 29.5.2018 in
augmented design with spacing of 1 m x50 cm.
Each line was sown to a length of 4 m and
control on either side of every 10 germplasm
lines. Data on the occurrence of insect-pests and
diseases were recorded periodically.

The per cent pod borer damage and
shriveled seeds (pod fly) were observed from
randomly collected matured pods (100 numbers)
for each germplasm and controls, separately. The

IGFRI, Jhansi, NBPGR, New Delhi
[IMR, Hyderabad

[ITA, Nigeria

[ITA, Nigeria

pest susceptibility (PSP) per cent was computed
and converted to pest susceptibility index (PSI)
from 1 to 9 scale. Based on the scale, the reaction
of germplasm to pod borers and pod fly were
categorized. Forty-four lines and few lines of
controls could not establish due to water
stagnation and diseases. Fourteen, 19 and 66
lines were categorized as susceptible, moderately
susceptible and highly susceptible to pod borers
(Helicoverpa armigera, Maruca vitrata),
recording the PSI of 5 and 6 (10 to 24.9%), 7 (-
25.0 to 9.9%), and 8 and 9 (< -50), respectively.
The lines, ICP 12515, ICP 11321 and ICP 15185
were identified to be moderately resistant to pod
borers (PSIof 3&4;25.0t0 74.9%) (Fig. 22).

35
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23.82

20 -
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ICP 12515 ICP 11321

1l

ICP 15185 ICP 8863

Fig 22. Pod damage (%) in moderately resistant pigeonpea germplasm during kharif 2018
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The pod fly damage was expressed in terms of
per cent shriveled seeds. Sixteen, 25 and 44 lines
were designated as susceptible, moderately

-W_

susceptible and highly susceptible while 16 lines
were designated as moderately resistant to pod

fly (Table 10).

Table 10. Categorization of pigeonpea mini core against pod fly, based on PSI

1. ICP 3451, 6815, 6845, 7223, 7314, 7375, 7426, 8227, 11230,

Moderately resistant

11321, 11690, 12105, 14819, 15068, 15109, 15185 (16 Nos.)

2. ICP 655, 4392, 5142, 6128, 6668, 7507, 7803, 8012, 8266,

Moderately susceptible

8602, 8700, 9414, 9691, 9750, 10397, 10559, 11823, 11946,
12142, 14471, 14638, 14722, 14976, 15049, 15493 (25 nos.)
3. ICP 4029, 6123, 8384, 8949, 9045, 9655, 10094, 10228, 11320, Susceptible
12410, 12654, 12680, 13011, 14569, 14701, 14801 (16 No.)
4. ICP7,6348,772,939,995,1071, 1126, 1156, 1273, 1279, 2577, Highly susceptible
2698, 2746, 3046, 3049, 3451, 4167, 4307, 4317, 4575, 4715,
5863, 6049, 6370, 6739, 6859, 7076, 8840, 8860, 10447, 10503,
10654, 11015, 11477, 12515, 12298, 12596, 13191, 13577,
14294, 14832, 14900, 14903, 16264 (44 nos.)

Wilt disease (Fusarium udum) and Phytophthora
blight (Phytophthora cajani) were major
diseases that occurred during the kharif season
with moderate to high severity under natural
field conditions. The severity increased due to
regular rainfall from June to August 2018.

The severity of wilt disease ranged from
0 to 100% in different germplasm accessions.
Eight accessions viz. ICP 9045, ICP 5863, ICP
7076, ICP 9414, ICP 9750, ICP 14900, ICP
14903 and ICP 16264 were found to be
resistant to wilt in which ICP 9045 did not show
any wilt symptom in any of the 31 plants. The

same accession was also resistant to
phytophthora blight with no symptoms. Sixteen
other accessions were moderately resistant with
20.7-40% disease severity. The remaining 122
accessions were moderately susceptible or
susceptible (Fig. 23). The severity of
phytophthora blight ranged from 0 to 40%
indicating that there was no germplasm which
was fully susceptible. However, 73 out of 146
accessions (50%) were moderately susceptible.
Twenty six accessions were resistant to
phytophthora blight and 47 were categorized as
moderately resistant.

100

2 e EWilt BPhytophthora blight 73

c
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20.0%) 40.0%)

Fig 23. Disease response of pigeonpea germplasm based on disease incidence
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Screening of minor millets against biotic stresses

Screening of minor millet germplasm including
finger millet (432), foxtail millet (94), barnyard
millet (61), little millet (50), proso millet (48) and
kodo millet (64) against major biotic stresses
was conducted during kharif 2018 at NIBSM,
Raipur under natural field conditions. Insect pest
and disease incidence was higher in finger millet
lines as compared to other millets.

In early stage, finger millet crop was seen
infested with the pink stem borer (Sesamia
inference). Amongst a total of 227 lines, stem
borer infestation in the vegetative and flowering
stage could not be observed. However, 134 lines
were found harbouring low (1-10%) infestation
of stem borers, 72 lines were found having
significant stem borer population with medium

range (11-20%) of infestation and high level of
stem borer infestation (>20%) was found on 21
lines (Table 11).

During the flowering and earhead
formation stage, crop was infested with the
earhead caterpillars (Cryptoblabes
angustipennella and Eublemma silicula). Data
was recorded as the percent fingers infested in
each line. No infestation of earhead caterpillar
was recorded on 102 lines fill maturity. Low
range of infestation (1-10%)) was found on 154
lines, while 104 lines were found harbouring
medium range (11-20%) of infestation. High
susceptibility to earhead caterpillar with >20%
infestation was observed on 94 lines. Common
pest, such as grasshopper, was also seen
feeding on the leaves, though the damage was
not significant.

Table 11. Categorization of finger millet germplasm for infestation
against pink stem borer and earhead caterpillar

Per cent No. of lines for No. of lines for
Infestation Pink stem borer Earhead caterpillars

0% 227
1-5% 35
5.1-10% 99
10.1-15 % 49
15.1-20% 23
>20% 21

102
64
90
60
44
94

Stem borer infestation in finger millet

Earhead worm infestation in finger millet
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During kharif 2018 season, 432
finger millet accessions were planted in
single-row, augmented design along with
national check variety GPU-45. This year
mainly foot rot disease caused by Sclerotium
rolfsii was observed in finger millet.
Occurrence of neck blast (Pyricularia grisea)

Foot rot of finger millet

The finger millet lines showed different
reaction to foot rot disease from resistant to
susceptible reactions. Out of 432 accessions
screened, 206 accessions have shown
susceptible to highly susceptible response.
Resistant and moderately resistant reaction was

was delayed owing to high temperature and
less rainfall in the month of September,
however, severity of neck blast increased
when crop approached maturity. Finger blast
severity was low and observed in less number
of germplasm accessions as compared to last
year.

observed in 75 and 83 lines, respectively (Fig.
24). Sixty eight lines did not record any foot rot
disease. Being soil-borne disease under field
condition may have variation in the severity.
Therefore, resistance and no disease
observations need to be confirmed.

200
164
160
w
=)
£
|
= 120
=
z
80
42
40 -
0 T T
R (2-10%) MR (11-20%) S (21-50%) HS (=50%)

Disease response and severity scale

Fig 24. Responses of finger millet germplasm against foot rot (Sclerotium rolfsii)
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Neck blast disease started late in the season,
however, increased in severity towards the
maturity of the crop. The disease observations
were recorded and genotypes were
categorized as resistant (0-1), moderately
resistant (1.1-3), moderately susceptible (3.1-
5), susceptible (5.1-7) and highly susceptible

200

(7.1-9) in 0 to 9 scale. Ninety five lines were
categorized as resistant or moderately
resistant. The majority of these accessions
scored as susceptible categories (MS, S, HS)
with score above 3.1 up to 9 accounting for
more than 77% of the 432 genotypes screened
(Fig. 25).

-
[=2}
o

-
N
o

H
o

No. of lines
(o]
o

o

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

Fig 25. Response of finger millet germplasm against neck blast on 0-9 scale

Screening of brinjal germplasm against biotic
stresses

A total of 125 lines of brinjal were screened
against brinjal fruit and shoot borer (Leucinodes
orbonalis) during kharif 2018. Thirty day old
seedlings of brinjal germplasm lines were
transplanted into main field following augmented
design with 10 seedlings per line. Observations
were recorded on number of shoots and fruits
domaged by the pest and converted into

percentage. The levels of resistance were graded
on the basis of infestation following the scale of
Subbaratnam and Butani (1981) as outlined in
Table 12 below. None of the accessions was found
tolerant or moderately tolerant to fruit infestation,
however, 22 accessions showed moderately
tolerant reaction to shoot infestation. Most of the
accessions were susceptible and highly
susceptible to shoot and fruit infestation. No
maijor disease was observed in brinjal during the
season.

Table 12. Reaction of brinjal accessions to shoot and fruit borer

Grade % shoot No. of % fruit No. of
infestation Germplasm lines infestation Germplasm lines
00

Tolerant <2.0 <15.0

Moderately Tolerant 2.1-3.0 16-25 00
Susceptible 3.1-5.0 26-40 77
Highly Susceptible >5.0 >40.0 48

Shoot amage

Fruit damage
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Chickpea germplasm screening against biotic
stresses

Chickpea mini-core subset of germplasm
represented by 238 accessions, received from
ICRISAT, Hyderabad including controls were
sown in paired-row, augmented design during
2018-19 rabi season to screen germplasm : :
accessions against prevalent biotic stresses ' ' T AN [

under natural field condition (Fig. 26) Fig 26. Field screening of chickpea germplasm

Chickpea accessions were screened for their tolerance against pod borer, Helicoverpa armigera.
The 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 using following relation:
Number of damaged pods

Per cent pod damage (PD) = x 100
Total number of pods

Insect pest susceptibility rating of germplasm lines to pod borer was calculated on the basis of per cent
pod damage as suggested by Lateef and Sachan (1990). The following relation was used to arrive at
insect pest susceptibility rating (Table 13).

Per cent PD in check variety - Per cent PD in test cultivars

Insect pest susceptibility = o £PD in chock variey x 100
er cen in check varie

Table 13. Reaction of chickpea germplasm to pod borer
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None of the germplasm accessions has
shown resistant response to the pod borer.
However, 50 lines showed least susceptible
reaction, whereas 185 lines were moderately
susceptible and one line was found to be highly
susceptible.

Among diseases, root/collar rot mainly
caused by Scleroium rolfsii occurred in the
beginning, while Fusarium wilt was observed

Table 14. Disease reaction of chickpea
germplastm based on disease incidence

No. of lines

Root/ | Wilt
collar rot

Disease Disease reaction

incidence

Lathyrus germplasm screening against biotic
stresses

A total of 110 mini-core subsets of Lathyrus
procured from IGKV, Raipur were screened for
their resistance/tolerance to thrips, during rabi
2018-19 (Fig. 27). The data inferred that
twelve out of 110 accessions of Lathyrus were
identified as moderately resistance to thrips.
The rest of the accessions were found to be
susceptible and highly susceptible to thrips
infestation.

Screening of wheat germplasm against
biotic stresses

Field screening of 218 mini core subsets of
wheat for resistance to pink stem borer
during rabi 2018-19 was carried out at
ICAR-NIBSM research farm, Raipur (Fig.
28). With respect to pink stem borer
resistance, 20 and 40 accessions were
highly resistant and moderately resistant,
respectively.

Fig 28. Wheat accessions showing sucepible on resistane
reaction to pink stem borer infestation under field condition
ANNUAL REPORT 2018-19
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later in the season. Majority of the chickpea
genotypes exhibited resistant or moderately
resistant response with 20% or less incidence
(Table 14). None of the accessions showed
susceptible response with >40% disease
severity as the disease pressure under field
condition was not high enough. Wilt severity
ranged from 0 to 35.71% and that of root rot 0
to 25.0%.
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Project EFO05. Screening, confirmation and

evaluation of rice genotypes for resistance

against rice root-knot nematode
(Mallikarjuna, J.)

A total of 77 rice germplasm received from PC
cell, AICRP (N), ICAR-IARI New Delhi for
screening against root-knot nematode in kharif
2018 were dibbled in pots of size 10 X 10 cm,
containing steam sterilized soil and arranged in
CRD design with five replications in an open
area. One week after germination, only one
seedling was maintained per pot by thinning of
remaining seedlings. Fifteen-day-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.
Observations were made on egg mass and
reproductive index using suitable relations.
Among 43 OG lines screened, two were
moderately resistant while the remaining all
were resistant fo M. graminicola. Among AR
series screened (34 nos.), 11 lines were
moderately resistant, 19 susceptible and two
resistant while the remaining three were highly
susceptible to M. graminicola (Table 15).

Table 15 . Screening of rice germplasm lines against root knot nematode

Genotype categories
based on egg mass

OG series
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Screening, confirmation and field evaluation of
promising resistant germplasm lines of
greengram against root-knot nematodes

A total of 29 germplasm lines of greengram
received from PC cell, AICRP (N), ICAR-IARI New
Delhi for screening against root-knot nematode
(M. incognita) in kharif 2018 were sown in plastic
pots with steam sterilized soil and of size 10x 10
cm, arranged in CRD design with five replications
in an open area. After establishment, only one

seedling was kept per pot. Fifteen-day-old
seedling was inoculated with 1000 freshly
hatched second stage juveniles of M. incognita.
Forty-five-days after sowing, the plants were
uprooted carefully and gall index and number of
egg masses per 5 g of root was worked out and
categorised based on 1-5 scale. Among the lines
screened, 12 lines were moderately resistant, 13
lines resistant and remaining lines were
susceptible to M. incognita based on both gall
index and no. of egg masses (Table 16).

Table 16. Screening of greengram germplasm lines against M. incognita based on gall index and

no. of egg masses per 5 g of root

Genotypes No. of
1. 00 -

KMN 18 - 3, KMN 18 — 10, KMN 18 — 16, KMN 18 - 18,

KMN 18 - 19, KMN 18 — 20, KMN 18 — 21, KMN 18 - 22,
KMN 18 — 26, KMN 18 — 27, KMN 18 — 28, KMN 18 - 29

KMN 18 -1, KMN 18 — 2, KMN 18 - 4, KMN 18 - 5,
KMN 18 -6, KMN 18 -7, KMN 18 - 9, KMN 18 - 11,

KMN 18 - 12, KMN 18 — 17, KMN 18 — 23, KMN 18 - 25

KMN 18 - 8, KMN 18 — 13, KMN 18 - 14,

KMN 18 - KMN 18 — 2415

Highly
Resistant

2. Resistant 11

3. Moderately 12
Resistant

4. Susceptible 05

5. Highly 00 -
Susceptible

Project 3.2. Isolation and Characterization of

secondary metabolites of Chromobacterium

species for mitigation of biotic stresses in
agriculture

(B. K. Choudhary, Mamta Choudhary,

R. K. Murali Baskaran, J. Sridhar)

The new project on characterization of bioactive
properties of secondary metabolite of
Chromobacterium spp. has been taken up as use
of bacterial metabolites holds promise as an
alternative approach for the effective control of
diseases, whilst meeting the urgent need for new
solutions due to the widespread emergence of
antimicrobial resistant organisms. Antimicrobial

resistance is a widespread a phenomenon which
is the topmost priority of national and
international health agencies. In this project, we
aimed for violacein production, purification and
to explore its various biological properties in a
pharmacological context to mitigate biotic
stresses in agriculture.

Isolation and characterization of Chromo-
bacterium species

Water samples from multi-use common water
bodies (MUCWBs) were inoculated on sheep
blood agar (SBA) and McConkey agar plates
(MLA). Violet coloured colonies of 1 to 1.5 mm
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size appeared as predominant colonies in the
entire 5 samples streaked plates along with few
scattered white colonies upon aerobic
incubation at 37°C. On SBA, violet pigmented
colonies developed with a narrow zone of clear
haemolysis and a smell of hydrogen cyanide
(HCN). The violet colonies were purified and
designated as isolate number WI1B. The
organisms were gram- negative, rod shaped, a
facultative anaerobe and non-motile. It was
catalase positive, oxidase negative and reduced
nitrate. The organism was urease negative, did
not produce indole while utilized citrate and
decarboxylated ornithine. Decarboxylation of
lysine was found to be doubtful. It fermented
adonitol, trehalose and fructose but did not
ferment glucose, lactose, arabinose, sorbitol,
manitol, salicin, rhamnose, celobiose and
galactose. Triple sugar iron medium showed an

alkaline slant and acid but with little gas and no
H,S production. The isolate W1B produced
violet non-diffusible pigment, which was soluble
in organic solvent like methanol, ethanol and

acetone, while, insoluble in water and
chloroform. The isolate was subjected to MALDI
TOF-MS analysis and identified as
Chromobacterium violaceum with confidence
level of 99.9%. Further, the 16S rRNA gene
region was amplified with universal primers.
The BLAST homology analysis showed identity of
99% with sequences of Chromobacterium
amazonese and same has been revealed by
phylogenetic tree analysis using neighbour
joining method using MEGA 6 (Fig. 29). The
partial gene sequence of 16S rRNA of
Chromobacterium  species isolate W1B was
submitted to GenBank with accession no.
MG685878.

Chromobacterium violaceum _M10

1]
Chromobacterium piscinae _LMG 3947

32

55

35

18

—al

Chromobacterium violaceum _ESBV 4400
Chromohacterium vaccinii strain 21-1

0 Chromobacterium vaccinii strain MWU328

Chromobacterium vaccinii _ XC0014

Chromobacterium subtsugae EAPL16

Chromobacterium sp. ATCC 53434

r Chromobacterium violaceum _CV09

o0 Chromobacterium pseudoviolaceum _LMG 3953
'M_|_ Chromobacterium violaceum _GUF(GW)-1

Chromobacterium pseudoviolaceum _JS1

aa— B Chromobacterium sp. _W1B - Chhattisgarh
| I Chromobacterium amazonense  CBMAI

36

41

36

Chromobacterium subtsugae PRAA4-1

E Chromobacterium sp. MWU2531
93

Chromobacterium subtsugae _5YN2-14
;rg_l Chromobacterium haemolyticum _IR25

Chromobacterium rhizoryzae _LAM1188

0.005

Chromobacterium haemolyticum _KM2

Chromobacterium aquaticum _FSB_FM2
ag | EChmmobacterium aquaticum _YLNALPb2
55 L= Chromobacterium aquaticum

Fig 29. The phylogenetic tree of Chromobacterium sp_W1B-Chhatisgarh_India was constructed based
on nucleotide sequences of 16S rRNA gene using neighbor joining method employing MEGA 6 (Tamura
et al. 2011) and the tree topology was evaluated by bootstrap using 1000 replicates of the data set.
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| HuIing and screening of
experimental fishes

Stabilization and characterization of an
induced tetraploid line in rice
(Vinay Kumar, Pankaj Kaushal)

Induced tetraploidy in rice line viz., CR5-40, was
stabilized through recurrent self-pollination and
to observe occurrence of any de-
polyploidization events. The induced tetraploid
line, named as Rice Tetra 5-40, is presently in 8"
generation of self- pollination and no revertants
has been observed since last four generations.
The ploidy of the plants was confirmed through
meiotic chromosome preparations (2n=4x=28)
and to posses double the sporophytic DNA
content than diploid lines, as estimated through
flow cytometry. This line has been characterized
for major cytological, morphological and
reproductive traits and compared with a diploid
control (line 32B, 2n=2x=24) (Fig. 30). In

Sampling of fish blood

Secondary metabolite
from Chromobacterium

general, rice Tetra 5-40 showed higher values
for plant height, leaf length and width, and seed
size, however, it showed reduced number of
tillers, panicles, and seed yield per plant, as
compared to the diploid line (Table 17). The line
(Rice Tetra 5-40) was characterized by lower
pollen fertility (71% stainable pollen), larger
anther size, presence of awns and coat
hairiness, and larger seed size as compared to
the diploid line. The flowering initiation was 10
days later than the diploid line which flowered
90 days after sowing. This induced tetraploid
cytogenetic stock is now stabilised, breeding true
for ploidy level and have potential to be utilized
in interspecific hybridization program especially
with polyploid Oryza species, as well as in
studies on ploidy regulated trait expressions (Fig.
31) (Induced tetraploidy was attempted in
collaboration with ICAR-NRRI, Cuttack).

Table 17. Characterization of cytological, morphological and reproductive traits of tetraploid and

diploid rice lines (mean values shown)

Traits/ Characteristics Line 32B Line Rice Tetra 5-40

Total chromosomes (2n)
Pollen fertility (%)

Number of tillers /plant
Plant height (cm)

Number of leaves/plant
Leaf length(cm)

Leaf width (cm)

Flowering initiation (days)
Number of panicles/plant
Panicle length (cm)
Number of seeds/plant
100 seed weight (gm)
Total seed weight/plant (gm)

Do 00PN U A WN =

97.0 71 .O
21.8 16.0
92.3 95.7
4.5 5.5
53.0 57.6
k32 2.0

90 100
20.0 15.6
25.8 21.5
205.6 64.6

1.8 2.4
40.0 32.5
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Fig 30. Characienzahon of ieiraplmd rice line
as compared to the diploid line showing
overall morphology, sporophytic DNA content
from leaf and seed morphology

Programme 4: Strategic and adaptive
research in biotic stress management

Project 4.3. Developing and testing the

effectiveness of interactive educational

multimedia module on biotic stress
management in rice and Lathyrus

(P Mooventhan, Anil Dixit,

R. K. Murali Baskaran)

Under this project, a teacher made knowledge test
was developed with appropriate scaling procedure
starting from selection of items, difficulty index,
discrimination index, reliability measurement,
validity measurement, measurement of knowledge

-
.
% .

D

&

*Zx

Flg 31. Meiotic preparahons (upper panel)
and pollen stainability (lower panel) in
diploid (2x) and tetraploid (4x) lines

gain through pre and post- exposure to the
treatments. The biocontrol agent Trichogramma was
used as a content for Inferactive Educational
Multimedia Module (IEMM) for treatment. The pre-
score was taken with the help of in build knowledge
test and subsequently the IEMM on Trichogramma
was exposed to the respondents for post score
evaluation. The difference between pre and post
score evaluation is the knowledge gain of the
individual which showed the effectiveness of the
I[EMM ultimately. The pre-knowledge level varied
from 4.60%to 8.75%. However, the post knowledge
level varied from 24.44% to 41.23%, thus the
knowledge gain varies from 15.88 % to 33.74 %
(Fig. 32).

Effectiveness of Interactive Education Multimedia Module on farmer's knowledge
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Fig 32. Effectiveness of Interactive Education Multimedia Module on farmer's knowledge
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Project 4.4. Sustainable weed management in
direct seeded rice

(Anil Dixit)

An effective early weed management tactic is
imperative for any DSR production technology
aiming at achieving higher productivity and
profitability. Weeds in DSR compete for moisture,
nutrients, light and space and reduce the grain
yield by 50 to 91%. Weed problem in direct-
seeded rice can be managed by implementing
intfegrated weed management. However, weeds
in direct-seeded rice cannot be controlled by
herbicide alone because of various flushes of
weeds during life cycle of crop. Therefore, it was
imperative to identify effective integrated
chemical and manual practices with their
economics. 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.

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. A experiment was conducted during
kharif 2018-19 at Baronda farm of ICAR-
NIBSM, Raipur to study the spacing with weed
management practices. The experiment was laid
out in a split plot design with three replications.

Four spacing in the main plots and three weed
control treatments in the subplots were
evaluated in kharif season. The spacing seed
sown with closer spacing (15 cm) recorded 38%
reduction in grasses, 42% broadleaved weeds,
and 20% sedges over wider row spaced crop (25
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 grassy and broad
leaved 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 (Fig. 33).

y =-0.047x + 9.363
6 R?=0.743

Yield (t/ha)

1

0
50 70 20 110 130 150 170 190

Weed Population (no. m?)

Relationships between yield and weed population.

Fig 33. Row spacing and weed management
practices influencing the relationship of yield
and weed population

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
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competition. Therefore, crop should neither be
planted densely nor sparsely to better utilization
of inputs available at site. The experiment was
laid out in a split plot design with three
replications. Four seed rates in the main plots
and three weed control treatments in the
subplots were evaluated in kharif season of
2018-19. Results indicated that 100 kg/ha sown
plots reduced the weed biomass of grasses,
broadleaved and sedges, respectively 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/ha reduced weed interference and increased
rice yield by 38%. The use of any single
approach, however, would not provide season-
long sustainable weed control because of the
variation in dormancy and growth habits of
weeds. There is a need fo integrate as many
weed management approaches as possible to
achieve effective, sustainable, and long-term
weed control in DSR.

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

No/g/m?
T/Ha

i Yield (t/ha)

fb Th Two hand weeding Control
fenoxaprop + ready  75% fenoxaprop + (15,30 & 45.DAS) {15 &30 DAS)
mixef chiorimurons 7% bispyribac
metsulfuron sodium

Fig 34. Effect of herbicide combinations influencing
the weed density, biomass and yield of paddy (t/ha)
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herbicides and the combined effect of herbicides
and hand weeding are important. Keeping this in
view, a field experiment was carried out to
evaluate the effect of herbicide applied in
combination as well as in sequence for managing
complex weed flora in direct seeded rice, an
attempt was done in order to develop suitable
integrated weed management modules for direct
seeded rice. A field experiment was conducted
during kharif 2018-19 in randomized block
design with 13 treatments and three replications.
The treatments were pendimethalin followed by
fenoxaprop, pretilachlore +pyrazosulfuron,
fenoxaprop+ready mix chlorimuron+
metsulfuron, bispyrobac-Na 25g/ha or 75% dose
combination of fenoxaprop-p-ethyl and
bispyribac-Na, penoxasulum, oxadiargyl,
combinations of fenoxaprop+ 2,4-D along with
two and three hand weddings. 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
75% fenoxaprop and 75% bispyribac sodium
was the next best set of treatment in dry direct
seeded rice (Fig. 34-37).

Fig 35. Plot did not receive any weed control
treatments




Fig 36. Plots treated with three hand weeding
registered the highest weed control efficiency

Project 4.5. Isolation and evaluation of native

bio-control agents for the management of
lepidopteran pests

(R. K. Murali Baskaran, K. C. Sharma,

J. Sridhar, Lata Jain)

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

Summer2018

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. MTU 1010) during Summer
2018. The seedlings were transplanted on
13.3.18 and three schedules of release of
Trichogramma spp. were made and compared
with untreated check, of comprising of T, (three
releases of T. japonicum on 7", 14", 21% day
after transplanting (DAT), followed by three
releases of T. chilonis on 217, 28", 35" DAT); T,
(three releases of T. japonicum on 14", 217, 28"
DAY, followed by three releases of T. chilonis on
28", 35", 42" DAT); T, (three releases of T.
japonicum on 217, 28", 25" DAT, followed by
three releases of T. chilonis on 35", 42, 49"
DAT) for the management of YSB were
evaluated. An isolation distance of 15 feet was
maintained between two treatments to prevent

Fig 37. Plots treated with pendimethalin fb
bispyribac sodium at 25g/ha

the movement of wasps from one treatment to
another. Each treatment was replicated five
times in plots, measuring 5 x 4 m. The per cent
dead-heart and white-ear were recorded at
weekly interval and plot-wise yield was recorded
atthe time of harvest.

Split releases of wasps @ 200,000/ha at
weekly interval ie. three releases of T. japonicum
on 14", 21%,28" DAY, followed by three releases
of T. chilonis on 28", 35", 42" DAT was optimum
to manage rice yellow stem-borer, resulting
8.3% dead heart and 1.8% white ear, in contrast
to control with 15.3% and 3.4%, respectively

(Fig. 38).
20
15.3
% = Y 11.9
_.S 10 u % Dead heart
R g u % White ear
0
T1 T2 T3 T4

Fig 38. Per cent damage caused by rice yellow
stem borer, as influenced by split release of
Trichogramma spp. during Summer 2018

Kharif 2018

A second season field experiment was laid to
optimize the release of Trichogramma spp. for
the management of yellow stem-borer in low-
land rice (cv. Swarna) during kharif 2018. The
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seedlings were transplanted on 18.7.18. The
field efficacy of three schedules of releases
comprising of T, (three releases of T. japonicum
on 25", 32™, 39", followed by three releases of
T. chilonis on 39", 46", 53 DAT); T, (three
releases of T. japonicum on 32", 39", 46",
followed by three releases of T. chilonis on 46",
53", 60" DAT); T, (three releases of T. japonicum
on 39", 46", 53“, followed by three releases of
T. chilonis on 53, 60", 67" DAT) on the
management of YSB was evaluated. Each
treatment was replicated five times in plots,
measuring 5 x 4 m. The per cent dead-heart and
white-ear were recorded at weekly interval and
plot-wise yield was recorded at the time of
harvest.

Four split releases of wasps @
200,000/ha at weekly interval on 32™, 39", 46"
and 53" DAT of Swarna rice during kharif 2018
was optimum with respect to time and number
of releases to manage rice yellow stem-borer,
resulting 3.39 % dead heart and 0.55 % white
ear, in contrast to control with 8.21 and 1.67 %,
respectively (Fig. 39).

| 8.21

® % Dead heart

4.57
3.39 B % White ear
1.67
0.55 0.89
T2 T3 T4

Fig 39. Per cent damage caused by rice yellow
stem borer, as influenced by split release of
Trichogramma spp. during kharif 2018

% damage
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Kairomone efficacy of synthetic chemical on
parasitic activity of Trichogramma spp. in

management of rice yellow stem-borer during
kharif 2018

Field efficacy of synthetic kairomone to enhance
parasitic activity of T. japonicum against yellow
stem borer was evaluated in low-land rice (cv.
Swarna) during kharif 2018. The seedlings were
transplanted on 18.7.18. The gel formulation
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for three chemicals, hexadecanoic acid (200
ppm), octadecanoic acid (500 ppm) and
octadecane (500 ppm) were prepared. Such
formulations were applied on filter (Whatman
no. 1) paper separately and used under field
condition, 24 h later to the release of wasps on
32™ 39", 46" and 53" DAT. Each treatment was
replicated five times in 5 x 4 m plots. The per cent
dead-heart and white-ear were recorded at
weekly interval and plot-wise yield was recorded
atthe time of harvest.

Application of octadecane @ 500 ppm
(randomly 25 places/ha), 24 h later to each
release of wasps @ 200,000/ha at weekly
interval on 32™, 39", 46" and 53" DAT recorded
the dead heart and white ear of 1.70 and
0.37%, in contrast to the control with 7.72 and
1.79%, respectively which enhanced the
parasitic activity by 10.90 and 11.20% with
reference to dead heart and white ear (Fig. 40).

82
80 77.97
78
76
74
7
70
68
66
64
62 |
60 -

79.33

M % dead heart

B % white ear

% reduction in damage

Trichogramma alone

Trichogramma + Octadecane

Fig 40. Influence of synthetic kairomone on
per cent reduction of damage caused by rice
yellow stem-borer through Trichogramma spp.
during kharif 2018

Project EF 005. AICRP on Nematodes in
Agriculture

(Mallikarjuna J.)

Diversity and distribution mapping of
economically important nematodes

Survey was carried out for identification,
population estimation, biodiversity and
nematode-pest free areas of economically
important plant parasitic nematodes infecting
rice crop in 18 villages (4 blocks of Dhamthari




district of Chhattisgarh) during kharif 2018. A
composite sample comprising rhizospheric soil
of 200 cc along with 5g root were collected
randomly based on at least five cores from a
field (one acre). Nematodes were extracted from
soil and root samples by Cobb sieving and
decanting method. The nematodes were killed

with hot water treatment and then fixed using 4%
formalin. Rice fields surveyed in nursery stage at
Dhamthari district were found very low
infestation with root-knot nematode,
Meloidogyne graminicola, ranging from 25-
102 nematodes per 200 cc of soil+5 g of root
(Fig. 41).
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Fig 41. Diversity and distribution mapping of economically important nematodes in rice crop in

Dhamtari district

Determination of host races of rice root-knot
nematode

The pot culture experiment was carried out
during kharif 2018 in research farm of NIBSM
for determination of host races of rice root-
knot nematode. The seeds received from PC
cell including Sorghum (HJ 541), rice (OG line
6, PB 1121, OG line 33, OG line 44), pearl
millet (HHB 67), brinjal (BR 112), tomato (Sec.
7), Dactyloctenium aegyptium and Leptochloa
chinensis, onion (H 04) were sown in 10 cm
pots, containing sterilized loamy soil @ 3
seeds per pot. After germination, one plant
was retained per pot. One thousand J2 were

inoculated per plant on one week after
germination. Forty days after inoculation,
observations were recorded on the number of
galls per plant. Then galls were dissected to
release eggs and J2 and counted the number
of eggs and J2 per 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
L. chinensis recorded the highest Rf value of
4.72 and 2.66, respectively, followed by bajra
(HHB 67) (1.95) and D. aegyptium (1.81)
except onion, tomato, OG lines of rice and
brinjal were categorized as hosts of
M. graminicola (Table 18).
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Table 18. Determination of host races of rice root-knot nematode (M. graminicola)

Test Plants Average no. No. of eggs Rf value Reaction
of galls and J2/plant

PB 1121 40.5
OG Line 6 0.25
OG Line 33 0.25
OG line 44 0.75
Brinjal BR 112 5.00
HJ 541 7.00
HHB 67 16.5
Onion H 04 3.25
Tomato Sec 7 0.50
Leptochloa chinensis 22.75
Dactyloctenium aegyptium 15.75

Bio-management of rice root-knot nematode
(Meloidogyne graminicola) in transplanted rice
(Mallikarjuna, J.)

A field experiment was laid out in research farm
of NIBSM during kharif 2018 to test different bio-
control agents against rice-root knot nematode
under AICRP-Nematode. All the treatments were
imposed to nursery beds before sowing of seeds
(cv. Swarna). The RCB design was followed with
five replications, each measuring 20 m®. The
treatments were: T1 = Nursery bed treatment
with Bacillus pumilus @ 20 g/m’ (2 x 10°
CFU/g); T2 = Nursery bed treatment with
Bacillus subtilis @ 20 g/m* (2 x 10°CFU/g); T3=
Nursery bed treatment with Pseudomonas
fluorescens @ 20 g/m’ (2 x 10° CFU/qg)
(Recommended practice); T4 = Nursery
treatment with carbofuran (positive control) @ 1

4715 4.72 Host
25.75 0.03 Non host
31.00 0.03 Non host
85.50 0.09 Non host
585.00 0.59 Non host
810.50 0.81 Non host
1947.00 1.95 Host
378.25 0.38 Non host
62.00 0.06 Non host
2660.75 2.66 Host
1806.25 1.81 Host

kg a.i./ha; T5 = Untreated check (negative
control). The observations like initial nematode
population/200 cc soil, seedling height (cm),
number of galls/root system before
transplanting (average of 20 seedlings), root
knot index at harvest (average of 20 seedlings),
final nematode population in soil (200 cc) and
root (5 g) at harvest and Yield (kg/plot and t/ha).

All the treatments were found to be more
or less equal in reducing nematode population
(soil and root), seedling height, number of galls
per seedling, RKI and yield as compared to
untreated control. Application of carbofuran
was found to be the most effective in reducing
nematode population (114/200 cc soil and
10.4/ 5g root), seedling height (27.8 cm),
number of galls/seedling (9.6), RKI (1.96) and
yield (6.71 t/ha) which was at a par with T1, T2
and T3 (Table 19).

Table 19. Bio-management of rice root-knot nematode (M. graminicola) transplanted rice

(INP = 106 J2/g soil in nursery bed)
Seedling/| Number of
galls/seedling
at

Treatment

transplanting | harvest

T1 24.6 12.4 2.68
T2 26.1 1.5 2.54
T3 26.5 10.2 2.10
T4 27.8 9.6 1.96
5 18.5 32.3 3.86
SEd 0.72 1.26 0.65
CD (0.05) 2.36 2.15 1.23
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Final nematode

population Yield
at harvest
158 26.5 12.82 6.41
167 24.3 13.13 6.56
154 19.5 13.01 6.51
114 10.4 13.42 6.71
268 75.6 10.40 5.20
1.05 0.54 0.36 0.47
24.51 2.86 0.65 0.51



Project EFO06. 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,

P N. Sivalingam, Amit Kumar Gupta,

Amit Dixit)

The Farmer FIRST as a concept of ICAR is
developed as farmer in a centric role for
research problem identification, prioritization
and conduct of experiments and its
management in farmers' conditions. The focus is

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

Line sowing of Lathyrus

oy oy
4 _-';'g!. ES

o

Chickpea (Vaibhav)

e

Crop-based module (CBM)

In this module, more than 80 acres of rice fallow
land were covered with rabi pulses and oilseeds
like Lathyrus (Mahateoda), chickpea (Vaibhav),
linseed (RLC-92) and mustard (Pusa JaiKisan).
Seed treatment with fungicide and bio-fertilizer
were demonstrated in lentil crop. Happy seeder
and Aqua-ferti-seed-drill were used in sowing of
seeds as a conservation agriculture measure.
Training cum demonstration on line-sowing of
pre-germinated rice using paddy drum seeder
was conducted. Demonstration of the line
sowing of pigeonpea through Bhoramdev seed
drill also demonstrated. Awareness on eco-
friendly pest management was created.

Sowing of pulses with Happy Seeder
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Horticulture-based module (HBM)

Under Horticulture-based module, annual
moringa (PKM Tand PKM 2) and vegetable
seeds procured from TNAU, Coimbatore and
IIHR, Bengaluru have been introduced.
Bordeaux mixture preparation and application
were demonstrated. Training on scientific
vegetable production and plant protection were
organised. Ten new Farmer Interest Group
(FIGs) were created under Hi-Tech Horticulture
(protected cultivation). Pheromone trap, yellow
and blue sticky traps were installed in vegetable
fields. Training cum demonstration was

L Y

Introduction of Arka Mega Seed Kit
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conducted on seed, soil and root treatment
through Trichoderma viride in vegetable crops.
Training was conducted on the scientific
vegetable nursery raising technology using pro
tray and coco peat. Three shade net houses and
one polyhouse were constructed with drip &
fogging system. Nutritional gardens were
established with Arka Mega Seed kit (Vegetable)
from 1IHR. Capacity building programme
organised in areas like scientific production
technologies (Hi-tech), plant protection
measures, eco-friendly pest management
technologies, water and nutrient management
and integrated weed management.

Low-cost shade net




Livestock-based module (LBM)

Under Livestock-based module, four new
kadaknath farming group were created.
Vaccination was done for kadaknath chicks
and goats. Two poultry shed were constructed
for kadaknath farming and production
initiated. Four hatchery units were established
for kadaknath farming and more than 120

Goat farming (Jamunapari)

Enterprise-based module (EBM)

Under Enterprise-based module, mushroom
production group was created and trained. Four
model oyster and paddy straw mushroom
production unit were established to produce and
market of mushroom at village level. Three Agro
Processing Center (APC) at FFP villages,
consisting of PKV mini dal mill, mini rice mill,

eggs were hatched at hatchery unit established
at village level. Marketing linkage was
established. Capacity building programme
were conducted on production and
management practices. Education tour was
organised to KVK, Kanker.Health camp. Azolla
production unit integrated with pouliry shed

for sustainable feed availability was
established.

@

Goat farming (Sirohi)

mini flour mill, mini pulverizer and oil expeller
machine were established. Capacity building
programme on scientific mushroom production
and agro-processing were conducted. Exposure
visits were organised to IGKV and Chhattisgarh
Mushroom production unit, Naya Raipur,
besides establishing local marketing linkage.
Awareness was created on value addition of
cereals and pulses.
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Mini rice mill
NRM-based module (NBM)

Under NRM-based module, twenty-six low-cost
azolla production units were established at
village level. Two permanent azolla production
units were constructed. Demonstration on the
preparation and application of waste
decomposer and soil and water conservation
through zero tillage technique using of Happy
Seeder and Aqua-Fertiseed drill were

: —
o , T

1)

Integration of Azolla with pol’rry farming
ANNUAL REPORT 2018-19

unit

W o
Mini flour mill

organised. Low-cost drip system was introduced
with poly mulching for conservation agriculture.
Low-cost azolla production unit integrated with
poultry shed was created. Capacity building
programme on scientific azolla production and
sustainable feed management were conducted.
Awareness was created on soil health and water
management, zero tillage and conservation
agricultural practices.

T e K

Low-cost Azolla production




\%
Construction of low-cost Azolla tank

Note:
More than 33 promising agricultural

technologies were popularized and
disseminated in the farmers field
(https://Hp.icar.gov.in/project_detail in

st).

A total of 49 capacity building

programmes including front line

demonstration (30), hands-on
training (14), field trips (3) and
educational tour (2) were organised
and 2265 participants were
benefitted under Farmer FIRST
Programme.

Income generated per farm family in
each module is given in the table 20

Table 20. Economic impact of various modules on tribal farmers under FFP

1.

Crop Based
Module
Horticulture Based
Module

Livestock Based
Module

Enterprise Based
Module

NRM Based
Module

Rice-fallow pulses and
custom hiring centers
Vegetable Production

Kadaknath Poultry farming
Goat Farming

Mushroom Production

Low cost Azolla Production

Farm family | Income generated
covered per farm family
190 Rs. 9850/-
110 Rs. 12,722/-
100 Rs. 39,150/-

83 Rs. 20,042/-
25 Rs. 14,000/-
37 Rs. 3650/-
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STATUS OF BIOTIC STRESSES AND NEW REPORTS IN
CHHATTISGARH (2018-19)

Biotic Stress Scientific Name Intensity

Kharif 2018
Rice

Maize

Finger millet

Pigeonpea

Brinjal
Rabi 2018-19
Wheat

Yellow stem borer

Brown planthopper
Brown spot

Sheath blight

False smut

Root knot nematode

Stem borer
Pink stem borer
Corn borer
Aphids

Fall armyworm
Pink stem borer

Earhead caterpillar

Foot rot
Neck blast
Spotted pod borer

Pod borer complex

Pod fly
Fusarium wilt
Phytophthora blight

Alternaria blight
Shoot and fruit borer

Pink stem-borer

Pyrilla

Scirpophaga incertulas

Nilaparvata lugens

Helminthosporium oryzae

Rhizoctonia solani
Ustilaginoidea virens

Meloidogyne graminicola

Chilo partellus
Sesamia inferens
Helicoverpa armigera
Rhophalsipum maidis
Spodoptera frugiperda
Sesamia inferens
Cryptoblabes
aungustipennella,
Eublemma silicula
Sclerotium rolfsii
Pyricularia grisea
Macruca vitrata

Helicoverapa armigera
Maruca vitrata
Melanogromyza abtusa

Phytophthora drechsleri
f. sp. cajani

Alternaria spp.
Leucinodes arbonalis

Sesamia inferens

Pyrilla perpusilla

8.21% dead heart
1.67% white ear
5-30%

Low to medium
Medium

Low to medium
26-102 numbers/200 cc
+ 5¢g root

2-5% dead heart

< 2%

2-5% infested cobs
15-20% infested plants
No incidence

11-20%

11-20%

Low to high

Medium to high
0.6-5% leaf or flower
webs/plant

30.66% pod damage

37.41% shriveled seeds
Medium to high
Low to medium

Low
15-40%

10-17%
20 to 30 nymphs and
adults/plant
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Finger millet earhead caterpillar

Pigeonpea pod borer

Survey on incidence and damage of insect
pests of maize with special reference to Fall
Army Worm (FAW), Spodoptera frugiperda in
some parts of Central India

(Mallikarjuna, J ., Yogesh Yele)

Surveys were conducted to record the incidence
and damage of fall army worm on maize in few
parts of Central India including Maharashtra,

ANNUAL REPORT 2018-19

wi ¥ /A
Finger millet stem borer

Maize fall armyworm

Madhya Pradesh and Chhattisgarh. It was
observed that there was no incidence of FAW in the
locations surveyed. However, incidence of stem
borers, cob worm and aphids were noticed. Stem
borers such as Chilo partellus (2-5 %) and pink
stem borer (< 2% incidence) were recorded.
Severe infestation of aphids was noticed to the
tune of 15-20%. The details of locations surveyed
are given below.




Village/ District/ Latitude/ Pest and Remarks
Block State longitude Incidence

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dewatola/
Goregaon
Selwa/
Barghat
Chidiya/
Palari
Lakhanwada

Fulara
Goreghat
Semdhana
Badadoh
Dunawa/
Multai
Sonegaon/
Multai
Multai
Amla

Bhilai
Malegaon
Khambara
Seoni
Mangasa /

Saoner
Sakoli

Gondig,
Maharashtra
Balaghat, M.P

Seoni, M.P
Seoni, M.P
Seoni, M.P

Chhindwara,
M.P
Chhindwara,
M.P
Chhindwara,
M.P

Betul, M.P

Betul, M.P
Betul, M.P
Betul, M.P
Betul, M.P
Betul, M.P

Chhindwara,
M.P
Chhindwara,
M.P
Nagpur/
Maharashtra
Bhandara/
Maharashtra

Thrips complex in Lathyrus

N21°24'11"
E80°35'61”
N22°%58"
E79°38'37"
N22°4'55"
E79°35'3”
N22°4'18"
E79°29'50"
N22°22'33"
E79°25'11"
N21°57'41"
E78°54'55"
N21°59'55"
E78°54'57"
N21°59'1"
E78°50'34”
N21°52'16"
E78°32'1"
N21°50'56"
E78°27'51"
N21°46'40"
E78°16'43"
N21°51'31"
E78°6'5”
N21°48'58"
E78°12'51"
N21°45'29"
E78°19'12"
N21°4127"
E78°23'52"
N21°33'34"”
E78°35'46"
N21°24'6"
E78°52'25"
N21°5'16"
E80°2'22"

Spotted stem
borer,

Chilo partellus,
(2-5% infested
shoots)

Pink stem
borer,
Sesamia
inferens,

(<2 % infested
shoots)

Corn borer,
Helicoverpa
armigera,
(2-5% infested
cobs)

Maize aphid,

Rhophalosiphum

maidis
(15-20%

infested plants)

Surveys were conducted in
Gondia, Bhandara and
Nagpur districts of
Maharashtra and Balaghat,
Seoni, Chhindwara and
Betul districts of Madhya
Pradesh for insect pest of
maize crop.

In all surveyed areas
spotted stem borer, pink
stem borer, corn borer
and aphid were the insect
pest, found feeding on
maize crop although its
infestation was uniformly
low to medium.

During the surveys, fall
armyworm infestation was
not observed.

(R. K. Murali Baskaran, J. Sridhar, K. C. Sharma)

Two species of thrips collected from Lathyrus during rabi 2018-19 were identified as Scirtothrips dorsalis
Hood and Thrips florum Schmutz, belonging to the order Thysanoptera and family of Thripidae.
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INSTITUTE ACTIVITIES

Visit of Special Secretary (DARE) and Secretary
(ICAR) (April 13,2018)

Shri. Chhabilendra Roul, Special Secretary
(DARE) and Secretary (ICAR) visited ICAR-NIBSM
on April 13, 2018 to monitor the progress of
new building construction. He visited the
construction site and discussed with CPWD
officials on the progress made as per time
schedule and financial management. He also
inaugurated the newly established Centralised
bio-technology laboratory, a central facility in
the presence of the Director (Acting), Joint
Director (Research), scientists and staff of the
institute. Later he interacted with Section In-
charges and scientists on the research
programme of the respective section and the
adoption of various initiatives taken by ICAR.
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Inauguration of Centralised biotechnology lab
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3" Research Advisory Committee meeting
(June 07-08,2018)

The second part of 3“RAC meeting was held on
June 07-08, 2018 at ICAR-NIBSM, Raipur,
under the Chairmanship of Prof. Anupam
Varma, former ICAR National Professor & INSA
Senior Scientist, IARI, New Delhi. The meeting
was attended by Prof. Dr. R. J. Rabindra, Ex
Director, ICAR -NBAIR, Bengaluru; Dr. S. M. S.
Tomar, Principal Scientist (Genetics) (retd.),
ICAR-IARI, New Delhi; Dr. P K. Chakrabarty,
ADG (PP&B), ICAR; Dr. Jagdish Kumar, Director
(Acting), Dr. Pankaj Kaushal, Joint Director
(Research), ICAR-NIBSM, Raipur and Dr. P N.
Sivalingam, Senior Scientist cum Member
Secretary, RAC, ICAR-NIBSM, Raipur. Before on-
set of meeting, RAC members inaugurated newly
established Insect rearing and screening facility.
The RAC meeting started with welcome address
by Dr. Jagdish Kumar, followed by brief
presentation about the background, genesis
and synthesis of the ICAR-NIBSM. Dr. Pankaj
Kaushal presented a comprehensive account of
the ongoing research projects, salient
achievements, future research plan,
publications made during the year and
recognitions earned by the NIBSM scientists.

3 RAC meeting
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Inauguration of insect rearing and
screening facility

International Yoga Day (June 21,2018)

ICAR-NIBSM celebrated 'International Yoga Day'
on 21" June, 2018. All the scientists and staff
members of the institute participated in the event
and yoga session was organized as per the

common yoga protocol provided by Ministry of
AYUSH, Government of India.

|

Scientists and Staff of ICAR-NIBSM practicing Yoga

4" Institute Research Committee (July 22-24,
2018) & Supplementary IRC (October 22,
2018)

The 4" Institute Research Committee meeting
was held during July 22-24, 2018 including visit
to experimental fields and section laboratories
on July 22, 2018, followed with discussion on
research projects from July 23 to 24, 2018 and
supplementary IRC on October 22, 2018 at
ICAR-NIBSM, Raipur. The progress of 11 institute
funded and four external funded projects was

discussed. Six new projects were also approved
during IRC2018.

Independence Day (August 15,2018)

The Independence Day was celebrated in ICAR-
NIBSM along with scientist, staff and farm
workers.

Parthenium Awareness Week (August 16-22,
2018)

The Director and Joint Director (Research)
emphasized the ill effects of Parthenium on
human, animal and plant health while
celebrating Parthenium awareness week during
August 16-22,2018 at ICAR-NIBSM. As a part of
the programme, all scientific and supporting
staff and labourers were involved in uprooting
and spraying of herbicide for effective
management of Parthenium.
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Demo on management of Parthenium

fgUnh 1 [kokMk (flrEcj 14&28] 2018)

Heer H & 14—28 RITHR, 2018 & IRM =<1 UgarsT
S, U BIRIe, YT [aed (Igar) 7 14 RAaw=R, 2018
BT AR fhar | <. iere 7 94 Jsnfat & Y -t
3R 37U M SUAfRrAT BT 3mH v/ feas 9o 2=y |
ugar BT AR fhar) Rl uwarer & <RM A=
T SIS febam 1T | Rl ugarsT &1 |qHII Ud REDR
faaRoT FRIE 28 fAT=R, 2018 1 Fewr® #FeIed #1 SuRerf
H R B3 | g ST, fFawres, Wy e (srgaem)
R gfcRfiarel # faoiar eHaial ol Tdhe PR
TR U3 SR YR (BT AT | FHIeere -1 |1 SAferpriRal
Td HHARAT BT fe=l & UANT BT 9gTdT < TG DI R
ol # ¥ R IR 7| 39 SR R e #erey o
e o gt A= sieH! § SEYd® 9 o & forg
FfrpTRAT Td HHATRIT BT 9ers <€) | R uwaTsT & Ihd
AT & FoTq IISaTaT AT & T A=l DY RIS Beel
BY RISTITNT & 3R AP YN & Ty Al T &R g o
BT PHET | 31T ¥ FIATE UK B A1 HIRIGH T~ §aTT |

Quinquennial Review Meeting (September
24-25,2018)

The First Quinquennial Review Team (QRT)
meeting of the ICAR-NIBSM, Raipur was held
during September 24-25, 2018 under the
Chairmanship of Dr. S. M. Paul Khurana, Ex-VC,
RDVV Jabalpur & Ex Director ICAR-CPRI, Shimla
with the members of Dr. V. S. Thakur, Ex VC,
Solan, Dr. T. P Trivedi, Ex Director DKMA, Dr. P S.
Naik, Ex Director [IVR Varanasi, Dr. Rajesh Rana,
ATARI Ludhiana and Dr. Anil Dixit, ICAR-NIBSM
as a Member Secretary. Dr. J. Kumar, Director
(Acting), ICAR-NIBSM explained briefly on
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budget utilization, staff position and construction
work at NIBSM. Dr. P Kaushal, Joint Director
(Research), ICAR-NIBSM presented the research
highlights of the institute. The chairman
emphasized to establish better linkages and
networking through suitable research
programme in achieving the mandate of NIBSM.
Dr. Anil Dixit, Member Secretary coordinated the
QRT meetings held at NIBSM.

Swachchata Hi Sewa Abhiyaan (September 15
to October 02,2018)

The Swachhata Hi Sewa Pakhwara was
inaugurated by Dr. Pankaj Kaushal, Joint
Director (Research) by taking Swachhta
pledge. All scientists and MGMG teams
conducted meetings, discussions and
cleanliness drives in the respective adopted
villages as well as in the NIBSM campus. The
women cell of the institute conducted meetings
with self help groups, school students and
women NGOs of the Adsena villoge and
stressed upon importance of Swachchata and
pressed to avoid open defecation. On the
closing ceremony of SHSA and 150" birth
anniversary of Mahatma Gandhi on 2™
October 02, 2018, essay writing competition
was held on the topic “Vision and Contribution
of Mahatma Gandhi on Swachchta” to
scientists and other staff members. Dr.
Mallikarjuna, J., Scientist co-ordinated the
programme at NIBSM.



7" Foundation Day (October 07,2018)

The 7" foundation day of the ICAR-NIBSM was
celebrated on 7" October 2018 under the theme
of 'Doubling the farmer's income through
management of major biotic stresses in
agriculture'. Dr. T. P Rajendran, former Assistant
Director General (PP&B) and former OSD, ICAR-
NIBSM, Raipur and Ex-staff, Dr. S. B. Barbuddhe,
Dr. Vijay Choudhary and Shri. Saguni Paswan
graced the occasion. Dr. Jagdish Kumar,
Director (Acting), ICAR-NIBSM delivered
welcome address. Dr. Pankaj Kaushal, Joint
Director (Research) highlighted the major
achievements of Institute during last one year. A
farmers-scientists interaction was also held for
the benefit of 150 farmers. Dr. P N. Sivalingam
co-ordinated for successful conduct of the
programme.
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7" Foundation Day celebration

NIBSM Extension bulletin release

Launch and First meeting of National
Agricultural Science Fund (NASF) project
(October 10,2018)

Launch and first meeting of NASF funded project
“Identification of host factors responsible for
infection and development of nano-particle
based dsRNA delivery system for imparting
resistance to begomoviruses” was organized on
10" October 2018 at ICAR-NIBSM, Raipur.
During the launching programme, Dr. P N.
Sivalingam, Senior Scientist (Agril.
Biotechnology), ICAR-NIBSM, Raipur and
Principal Investigator of the project gave an
overview of the project. Co-Pl Dr. Bikash
Mandal, Principal Scientist, ICAR-IARI, New
Delhi presented on molecular plant virus
diagnosis, Dr. Senthil-Kumar Muthappa, Staff
Scientist-IV, NIPGR, New Delhi presented on
non-host resistance to plant pathogens and Dr.
Neetu Singh, Assistant Professor, IIT, New Delhi
presented on nano-particle development and
utilization in crop sciences.

National Unity Day (October 31,2018)

Celebration of Rastriya Ekta Diwas/National
Unity Day was celebrated by taking pledge on
October 31, 2018 to mark the occasion of Birth
Anniversary of Sardar Vallabh Bhai Patel ji (Ex.
Deputy PM of India).
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National Unity Day oath taking

Vigilance Awareness Week (October 29-
November 03,2018)

Vigilance Awareness Week was observed at
ICAR-NIBSM during October 29-November 3,
2018 to create awareness on the theme
'Eradicate Corruption-Build a New India'. An
integrity pledge was administered by the
Director, Dr. J. Kumar to the officers, staff
members and contractual workers of the
Institute. Various activities were undertaken
during the week such as visit to schools of
villages to spread the messages against

corruption among school children and teachers.

ICAR sports meet (November 12-15,2018)

Dr. K. C. Sharma and Dr. Binod Kumar
Choudhary participated in ICAR-Central Zone
Sports Tournament organized by |CAR-IISS,
Bhopal during November 12-15,2018
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PM Kisan Samman Nidhi scheme (February
24,2019)

On the occasion of launching of Pradhan
Mantri Kisan Samman Nidhi scheme, a
programme with farmers and public
representatives from villages Bangoli,
Saragaon Keontra, Baronda was organized at
ICAR-NIBSM, Raipur on 24.02.2019.
Dr. Jagdish Kumar, Director (Acting) welcomed
the public representatives, farmers and
scientists and explained the PM Kisan Scheme
to farmers and public representatives.
Dr. Pankaj Kaushal, Joint Director (Research)
discussed about the PM-Kisan Samman Nidhi
scheme with participants. Broadcast of Mann
Ki Baat by Hon'ble PM was witnessed by the
participants from 11.00-11.30 am along with
PM Kisan Samman Nidhi scheme launching
programme. All the farmers were advised to
avail the benefit of scheme. Dr. Anil Dixit
briefed about the institute activities to the
gatherings. Dr. J. Sridhar coordinated the
event and the formal vote of thanks proposed
by Dr. K. C. Sharma. In this event, more than
hundred farmers, five public representatives,
scientists and institute staff participated.

Republicday (January 26,2019)

The Republic day was celebrated in ICAR-NIBSM
along with scientist, staff and farm workers.




Farmers-Scientists interface on biotic stresses
(March 02,2019)

Farmers-Scientists interaction was organized at
ICAR-NIBSM, Raipur on 02.03.2019. To mark
this event, all scientists from NIBSM, Raipur and
the wheat trial (AICW&BP) monitoring team
from IIWBR, Karnal and IARI, Regional Station,
Indore have also participated. Dr. Jagdish
Kumar, Director, ICAR-NIBSM greeted and
welcomed all farmers and officials and spoke
about various types of biotic stresses in
agriculture and their management. Dr. Pankaj
Kaushal, Joint Director (Research) emphasised
about diversification in agriculture and
intfegrated farming systems. As a part of
interaction, all farmers and scientists visited
NIBSM farm and potential and promise of
various trials on wheat, Lathyrus, chick pea etc.
Wheat trials planted under AICRP on wheat and
barley trials viz., AVT- restricted irrigation- timely
sown (06 varieties), AVT- timely sown- irrigated
(13 varieties) and AVT- late sown-irrigated (10
varieties) during rabi 2018-19 were monitored
by evaluation team including Dr. Lokendra
Kumar, Dr. A. P Agarwal, Dr. Gopala Reddy and
Dr. Prakash). About Forty farmers from Jaroda,
Baloda Bazar, Baronda and Saragaon
participated and visited various trials and also
got benefitted during farmer-scientist interface
meeting. Interface meeting was coordinated by
Dr. K.C. Sharma, Dr. P Mooventhan, and

International Women's Day (March 08,2019)

On the occasion of International Women's Day
on March 8, 2019, Dr. Jagdish Kumar, Director
(Acting) ICAR-NIBSM inaugurated the function
with his brief address. Various scientists of the
institute addressed the gathering on this
occasion. Dr. Binod Kumar Choudhary, scientist
briefed the audience about celebration of
International Women's day and its importance.

6" Institute Management Committee Meeting
(March 18,2019)

The 6" Institute Management Committee (IMC)
meeting of the institute was held on March 18,
2019 under the Chairmanship of Dr. Jagdish
Kumar, Director (Acting) at ICAR-NIBSM, Raipur.
The IMC members viz., Dr. K. N. Mohanta,
Principal Scientist, ICAR-CIFA, Bhubaneswar,
Dr. A. K. Mukharijee, Principal Scientist, ICAR-
NRRI, Cuttack, Sr. A. K. Sarawgi, Professor &
Head, Plant Breeding & Genetics, IGKV, Raipur,
Sh. R. K. Chandrawanshi, Joint Director of
Agriculture, Chhattisgarh, Dr. Pankaj Kaushal,
Joint Director (Research) as a guest of honour,
ICAR-NIBSM, Raipur and Dr. Anil Dixit, Dr. B. K.
Choudhary, Dr. Vinay Kumar, Dr. J. Sridhar,
scientist as special invitees and Dr. K. C. Sharma
(Nodal Officer, 6" IMC) and Sh. A. A. Goswami
as Member Secretary attended the meeting.
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Dr. Jagdish Kumar welcomed the gathering.
Dr. Pankaj Kaushal presented brief report on
research highlights, research collaborations
and extension and outreach activities of ICAR-
NIBSM, Raipur. The member secretary
presented the action taken report of 5" IMC. The
proposed agendas items as per the council's

-W_

minimising the risk of zoonotic diseases, field
level diagnosis of plant diseases and ensure
the personal hygiene of tribal farmers” in
collaboration with ICAR-Central Island
Agricultural Research Institute, Port Blair. The
said event was conducted at Harminder Bay,
Hut bay on March 03, 2019 under the DBT

guidelines were discussed in the meeting. sponsored Foldscope Project. The other

collaborators of the workshop were

Department of Biotechnology (DBT), New
Delhi and Foldscope Instruments Inc. and
Prakash Lab (Stanford University), Stanford,
California, USA. Dr. Pankaj Kaushal, Joint
Director (Research), ICAR-NIBSM explained
the multifaceted use of foldscope microcopy in
agriculture with special reference to biotic
stress management at field level.
Dr. P Mooventhan, Scientist and Principal

Investigator of the DBT sponsored Foldscope

6" IMC meehng

project demonstrated the Foldscope and its
One day workshop for Nicobarese tribal working mechanism in the diagnosis and
farmers on Foldscope Microscopy (March 20, observation  of microorganism and other
2019) samples. It was followed by hands-on training

to the tribal farmers. Altogether 51 Nicobarese
ICAR-NIBSM, Raipur organised one-day tribal farmers including 31 females

workshop on “Role of Foldscope Microscopy in participated in the workshop and benefited.

DPC/CAS of scientists conducted

Dr. Mallikarjuna, J., Scientist (Ento.) 6000 to 7000 RGP 22.6.18

2. Dr. R. K. Murali Baskaran, PS (Ento.) Probation clearance 16.8.18
3. Shri. Yogesh Yele, Scientist (Ento.) Probation clearance 16.8.18
4. Dr. P Mooventhan, Scientist (Agri. 6000 to 7000 RGP Conducted at NRC Meat,
Extension) Hyderabad on 28.6.18
5. Dr. B. K. Choudhary, Scientist (Fish & 7000 to 8000 RGP 6.3.19
Fisheries)

6. Dr. Vinay Kumar, Scientist (Agri. 7000 to 8000 RGP 6.3.19
Biotechnology)
7. Dr. J. Lata, Scientist (Vet. Microbiology) 7000 to 8000 RGP 6.3.19
8. Dr. Mamta Choudhary, Scientist 6000 to 7000 RGP Conducted at NRC-Equine,

(Vet. Pathology) Hisar on 31.3.19
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EXTENSION AND OUTREACH ACTIVITIES

Mera Gaon Mera Gaurav (MGMG)

The Mera Gaon Mera Gaurav team (5 teams)
of ICAR-NIBSM, Raipur scientists provided
information to the farmers of selected villages
(15) on various aspects in a time frame
through monthly visit, demonstrations,
meetings and mobile advisory and literature
support every month. The selected villages
(15) were visited 25 times repeatedly in 12
visits and benefitted 873 farmers. Two
farmers meetings and nine demonstrations
were organized.

Weed management technology

i,

o S\ e :
. . e
Rice yellow stem borer sex pheromone trap demo

S

Stored grain insect probe trap demo

One day training cum field/laboratory visit for
Rural Extension Officers (REOs)/State
Agriculture Development Officers (June 01,
2018)

One day training cum field/laboratory visit for
49 Rural Extension Officers (REOs)/State
Agriculture Development Officers from various
districts of Chhattisgarh was organized on June
01, 2018 at ICAR-NIBSM, Raipur. Dr. S. K. Jain
and Dr. R. K. Murali Baskaran delivered lectures
with special emphasis on the role of eco-friendly
methods in IPM. The importance and
management of zoonotic diseases was narrated
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by Dr. Lata Jain, Scientist (Vet. Microbiology).
Dr. P Mooventhan, Scientist (Agri. Extension)
delivered a lecture on different modules (Crop,
horticulture, livestock and NRM based) helpful in
doubling farmers'income.

One-day training to REO/RDO

Observing live telecast on Hon'ble Prime
Minister's Interaction with farmers (June 20,
2018)

The Hon'ble Prime Minister Shri. Narendra Modi
interacted with the farmers across the country on
June 20, 2018 between 9.30 and 11.00 am
which was telecasted lively by the Doordarshan,
DD Kisan and Aakashavaani. During this event,
the Prime Minister briefed the agricultural
scenario and developmental schemes, followed
by interaction with farmers gathered at different
centres across the country. In this connection,
ICAR-NIBSM, Raipur organized events at
Bangoli, Adsena and Baronda village with 50
farmers to witness the live interaction of Prime

Minister with farmers.

MANAGE off campus Training (August 27-
September 05,2018)

The MANAGE sponsored off-campus
collaborative training programme on "Eco-
friendly Pest Management Technologies and
Novel Strategies: An Update" (27" August-5"
September 2018) was conducted at ICAR-
NIBSM, Raipur with an objective to create
awareness among the extension functionaries
on eco-friendly crop protection technologies.
Twenty five trainees (including extension officers
and Associate Professors) representing 25
districts of Chhattisgarh attended this
programme and benefited. Dr. P Mooventhan,

Scientist and Dr. R. K. Murali Baskaran, Principal
Scientist, ICAR-NIBSM acted as Principal
Investigators of the off-campus training.

Demonstration of eco-friendly pest
management tools




ICAR-NIBSM, Raipur organized one day
training cum field/Lab visit for DAESI (Diploma
in Agricultural Extension Services for Input
Dealers) on 25"and 28" January, 2019

One day training cum field visit for 80 DAESI
trainees from Raipur, Bhamtari, Mahasamund
and Gariaband districts was organized on 25"
and 28" January, 2019 at ICAR-NIBSM, Raipur.
Dr. Pankaj Kaushal delivered a lecture on role of
input dealers in biotic stress management. In this
lecture, he emphasized the role of input dealers
in dissemination of technology effectively and in
eco-friendly manner. Dr. Anil Dixit, Principal
Scientist delivered lecture on spraying
technology in biotic stress management with
special reference to weeds. Dr. R. K. Murali
Baskaran, Dr. Mamta Choudhary, Dr.
Mallikarjuna, J. and Dr. J. Sridhar delivered
lecture in the training programme.
Dr. P Mooventhan, Scientist (Extension) delivered
lecture on 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. Sharma, Sr. Scientist (Entomology) & I/c
Extension & Outreach programme.

Demo on insect probe trap
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Field Experience Training (FET) of ARS
probationers (February 19 to March 11,2019)

Five scientist probationers belonging to 109"
FOCARS, NAARM had undergone the Field
Experience Training (FET) at Kharri Village of
Kasdol Block, Baloda Bazar district under the
supervision of ICAR-NIBSM co-ordinators,
Dr. P Mooventhan and Dr. R. K. Murali
Baskaran. The team reported on 19.02.19 and
was relieved on 11.03.19 from ICAR-NIBSM. A
total of 21 days training module executed with
special reference to Farmer FIRST programme.
The scientist team delivered the village seminar
on 06.03.19 and the institute seminar on

08.03.19.
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INFRASTRUCTURE DEVELOPMENT

As per approved Master Plan of ICAR - NIBSM,
Baronda, Raipur (Chhattisgarh) construction of
administrative building (G+2), library building
(G+2), auditorium and two school buildings
(G+1), and boys' hostel (G+2) along with the
developmental works including roads, water
harvesting channels, drainage systems, water
storage structure etc. is in full swing with the
targeted completion of these works by June

& T o

(L-R) 1. Library 2. Admin building 3. Auditorium

2019. Construction of these buildings was
started on 4" January 2018 by the CPWD with a
total plinth area of 15160 sq m. In the revised
SFC, an additional funds of Rs. 24.78 crore has
been sanctioned to construct girl's hostel (Rs.
11.94 crore), electricity sub-station (Rs. 4.02
crore), roof top solar PV system (Rs. 3.60 crore),
boundary walls (Rs. 2.51 crore) and laboratory
(Rs.2.711 crore).

Boy's hostel

The old seed store was renovated and converted as training hall and library and inaugurated by QRT

chairman.

Training hall inauguration
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WORKSHOPS/SYMPOSIA/SEMINARS/TRAININGS
ORGANIZED OR ATTENDED

Workshops/Symposia/Seminars/Trainings organized

Title of symposia/seminar/training organized

One day training programme on pre and post 25.05.2018 Bendranawagaon,
knowledge test Telinsatti

2. One day training cum field/lab visit for Rural Extension  01.06.2018 ICAR-NIBSM
Officers (REOs)/State Agriculture Development Officers

3.  Capacity building programme including technology 2018-19 Kasdol, Baloda
demonstration, hands-on training, field trips and
educational tour under Farmer FIRST Programme
(49 numbers)

4.  Ten days MANAGE sponsored off-campus 27.08.18 to  ICAR-NIBSM
collaborative training programme on "Eco-friendly Pest ~ 05.09.18
Management Technologies and Novel Strategies: An

Update
5.  One day DBT sponsored Foldscope workshop for 20.03.2019 Harminder Bay,
Nicobarese tribal farmers on “Role of Foldscope A & N Islands

Microscopy in minimizing the risk of zoonotic diseases,
field level diagnosis of plant diseases and ensure the
personal hygiene of tribal farmers

6. Foldscope demonstration cum hands-on training, 2018-19 In and around
awareness campaign on personal hygiene and Raipur
zoonotic diseases to tribal farmers and school students
(18 numbers)

Workshops/Symposium/Seminar/Conference/other fora attended

S. | Title of symposia/seminar/ Period Vi S Name of
No. training attended erio enue ponsor scientist
1

29" AGM of AICRP on 1210 IGKV, Raipur ~ ICAR-NIBSM P, Kaushal
Small Millets 13.04.18

2. Farmer FIRST's ZPMC 13.04.18 ICAR-ATARI at ICAR, New P Mooventhan
(Zonal Project Monitoring Jabalpur Delhi
Committee Meeting)

3. One day national level 17.04.18 ICGEB, New DBT, New P Mooventhan
Foldscope's workshop Delhi Delhi

4. Action Plan Workshop at 23to  CIAE, Bhopal ICAR-NIBSM P, Kaushal
ATARI, Jabalpur 25.04.18
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PUBLICATIONS

Research and Review Papers

e Meenaq, P N, L. L. Kharbikar, R. S. Rana, S.
Satpathy, A. Shanware, P N. Sivalingam and
S. Nandanwar. 2018. Detection of Mesta
yellow vein mosaic virus (MeYVMV) in field
samples by a loop-mediated isothermal
amplification reaction. Journal of Virological
Methods DOI: doi.org/10.1016/j.jviromet.
2018.10.016

Jain, L., V. Kumar, S. Chaturvedi, G. Roy and
S. B. Barbuddhe. 2018. Seroprevalence of
leptospirosis in bovines of Chhattisgarh,
India. Research Journal of Biotechnology
(Accepted).

Kiran Kumar, K., J. Sridhar, R. Kanagaraj
Murali-Baskaran, S. Senthil-Nathan, P
Kaushal, S. K. Dara, S. Arthurs. 2018.
Microbial biopesticides for insect pest
management in India: Current status and
future prospects. Journal of Invertebrate
Pathology, doi: https://doi.org/10.1016/
j.jip.2018.10.008

Sahu, R., B. Satyajit, Kale, J. Vergis, P
Dhaka, M. Kumar, M. Choudhary, L. Jain, B.
K. Choudhary, D. B. Rawool, S. P Chaudhari,
N. V. Kurkure, S.V.S. Malik and S. B.
Barbuddhe. 2018. Apparent prevalence and
risk factors associated with occurrence of
Coxiella burnetii infection in goats and
humans in Chhattisgarh and Odisha, India.
Comparative Immunology, Microbiology
and Infectious Diseases. 60: 46-51

Sivalingam, P N., Y. Yele., R. K. Sarita, K. C.
Sharma. 2019. Incidence of pigeonpea
yellow mosaic disease and vector population
from Chhattisgarh, India. International

Journal of Current Microbiology and
Applied Sciences doi.org/10.20546/
ilcmas.2019.802.xx

e Jain, L., V. Kumar, S. Chaturvedi, G. Roy and

S. B. 2019. Seroprevalence of brucellosis in
bovines of Chhattisgarh, India. Indian
Journal of Animal Research 53(2):255-258

Book chapter

e Tiwari, S. P, J. Bhatt and Mallikarjuna, J.

2018. Nematode problems in Madhya
Pradesh and Chhattisgarh, 218-233pp.
In:Nematode problems of crops in India (R.
K. Walia and P K. Chakrabarty eds.), PC cell,
AICRP Nematode, IARI, New Delhi 400p.

Kumar, V., R. Soni, L. Jain, B. Das and R.
Goel. 2019. Endophytic Fungi: Recent
Advances in Identification and Explorations.
In: Advances in Endophytic Fungal Research,
Fungal Biology (B. P Singh ed.), Springer
publisher, Singapore, DOI: https://doi.org/
10.1007/978-3-030-03589-1_13.

Dash, B., R. Soni, V. Kumar, D. C. Suyal, D.
Dash and R. Goel. 2019. Mycorrhizosphere:
Microbial Interactions for Sustainable
Agricultural Production. In:
Mycorrhizosphere and pedogensis (Ajit
Verma and D. K. Choudhary eds.), Springer
publisher, Singapore, https://doi.org/
10.1007/978-981-13-6480-8_18, (In press).

Abstracts

« Sivalingam, P N., V. Kumar, K.. C. Sharma

and P Mooventhan. 2018. Association of
phytoplasma with witches' broom disease of
Ziziphus rotundifolia (Lam.), In: National
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conference on “Arid Horticulture for
Enhancing Productivity and Economic
Empowerment”, held at ICAR-CIAH,
Bikaner during October 27-29,2018

e KumarV,, L. Jain, S. K. Jain and P Kaushal.
2018. Metagenomic analysis of Endophytic
and Rhizospheric bacterial diversity of
Lathyrus sativus using illumina based
sequencing, abstract ID No. ICMR-
2018EVM0152 In: International
Conference on Microbiome Research, 2018
(ICMR 2018) held at Pune during November
19-22,2018

e Kharbikar, L. L., A. S. Shanware, S. G.
Edwards and S. Nandanwar. 2018.
Biodiversity and distribution of Fusarium
graminearum in India. In: Proceedings of
National Seminar on Trends in Bioresource
Management and Nanotechnology held on

October 26,2018 at CSBR, RTMNU Nagpur

« Mooventhan, P, Jagdish Kumar, Anil Dixit,
K.C. Sharma, P N. Sivalingam, A. K. Gupta,
Uttam Singh, S. R. K. Singh, P Venkatesan
and P Kaushal. 2018. Integrated Farming
System for Enhancing Farmers' Income and
Nutritional Security, Abstract No. T4-033.
In: ISEE National Seminar-2018, held at
WBUAFS, Kolkata, West Bengal December
5-7,2018,247p.

« Mooventhan P, Jagdish Kumar, Anil Dixit, K.
C. Sharma, P N. Sivalingam, A. K. Gupta, S.
R. K. Singh, P Venkatesan, Uttam Singh and
P Kaushal. 2019. Augmenting tribal
farmer's income through agricultural
innovations in rice fallow areas of
Chhattisgarh, Abstract No. 1192. In: XIV
Agricultural  Science Congress, held at
NASC complex, Pusa, New Delhi during
February 20-23,2019, 849p.

e Choudhary, B. K., M. Choudhary, R. K.
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Murali Baskaran and Sridhar J. 2019.
Isolation and characterization of secondary
bacterial metabolites of drug resistant
Chromobacterium species for its bioefficacy
against Spodoptera litura, p. no. 734. In: XIV
Agricultural  Science Congress, held at
NASC, Pusa, New Delhi during February
20-23,2019

Popular article

o Kharbikar, L. L. and A. S. Shanware. 2018.
Wheat transcriptome and its interaction with
a mycotoxigenic fungus Fusarium
graminearum-A much-required study.
Science elefters, http://science.sciencemag
.org/content/361/6403/eaar6089/tab-e-
letters

Training manual

e Murali Baskaran, R. K., P Mooventhan, M.
A. Kareem, K. C. Sharma and J. Sridhar.
2018. Eco-friendly pest management
technologies and novel strategies: An
update, MANAGE sponsored 10 days off-
campus training from August 27 to
September 5, 2018, ICAR-NIBSM, Raipur,
169p.

Extension Bulletin

e Mooventhan, P, R. K. Murali Baskaran, K. C.
Sharma, P N. Sivalingam, J. Sridhar, S.
Mohan and P Kaushal. 2018. Eco-friendly
pest management technologies, ICAR-
NIBSM, Raipur, 32p.

Extension folders

e P Mooventhan, S. Mohan, R. K. Murali
Baskaran, K. C. Sharma, J. Sridhar and
Uttam Singh. 2018. Gadgets in Storage
Pests Management (FUf2d M1 @& dic Ude
@ forg oies ), ICAR-NIBSM, Raipur No. 27



http://science.sciencemag.org/content/361/6403/eaar6089/tab-e-letters
http://science.sciencemag.org/content/361/6403/eaar6089/tab-e-letters
http://science.sciencemag.org/content/361/6403/eaar6089/tab-e-letters
http://science.sciencemag.org/content/361/6403/eaar6089/tab-e-letters

Guest lectures

e P N. Sivalingam delivered lecture on
“Research Methodology and Scientific
Writing” on April 13, 2018 at Amity Institute
of Biotechnology, Raipur to undergraduate
and post-graduate students

e« P Mooventhan, delivered lectures on
agricultural mobile application available
for farmers and producers for solving
various biotic stress related problems and
different modules helpful in doubling
farmer's income in the one-day training
programme organised by SAMETI, Raipur

Repository Deposition

Crop Science

(CG) on June 01, 2018 and January 01,
2019

o R. K. Murali Baskaran delivered lectures on
Eco-friendly pest management in the one-
day training programme organised by
SAMETI, Raipur on June 01, 2018 and
January 01,2019

o P Kaushal delivered lecture on Tomorrow's
agriculture: Genes of future, a breeder's
perspective for climate resilient agriculture'
during Science Series on Technology and
Global Problems at Ravishankar University,
Raipuron January 25,2019
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Accession No.

Repository name

Authors
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o Shri L. L. Kharbikar was awarded with INSA
Visiting Scientist 2019-20 fellowship for
collaborative research at International
Centre for Genetic Engineering and
Biotechnology, New Delhi.

Dr. Anil Dixit, Principal Scientist awarded by
Junior Chamber International, India "Nobel
Scientist of the Year 2018" for his outstanding
achievements in the area of education and
research at Raipur.

P Mooventhan was awarded the Best
Scientist of ICAR-NIBSM for the Year 2017-
18 for his overall contribution to research
and institutional building on the occasion of
7" Foundation day, held on October 07,
2018

AWARDS AND RECOGNITION

« P Mooventhan received the Young Scientist

Award from Indian Society of Extension
Education, IARI in the ISEE National Seminar-
2018 on Integrated Farming System for
Enhancing Farmers Income' and Nutritional
Security, held at WBUAFS, Kolkata, West
Bengal during 05-07, December 2018

Mamta Choudhary received best research
paper award 2018 from ICAR- NIBSM
during 7" Foundation day held on October
07,2018

TEHIGU. — D=1 Afcda Rer FwerM, 498 g™
THIRIT Uf¥eT Sera’l H el da., AeR) J9dT,
TR, VAL §RT ATIRIT oG "IA1h qebeileh
R Ul Ud S9PT Sifdd w3 Yau+ Bl qI9S
oI BT YRIBR 26.02.2019 BT U BT |

LIP30 - Y A R W s e ()
IGAR - Matonal Iestitde of Biote Sress Managment, tipe Kbutisget]

10J'B yi[k ijLokj

JCI Nobl scientist award

I | 4
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DIGNITARIES VISITS
e Dr. Vishal Nath, Director NRC Litchi e Dr. C. D. Mayee, Chairman RAC and Ex
visited on April 06,2018 chairman, ASRB and Dr. P K.
Chakrabarty, ADG (PP&B) visited on
e Dr.1.S. Solanki, ADG (FFC), ICAR visited January 21,2019

NIBSM, Raipur (CG) on April 11,2018
e Dr.R.K.Singh, ADG (Commercial crops)

e Shri. Chhabilendra Roul, Special visited on February 25,2019
Secretary (DARE) and Secretary (ICAR)
and Shri V. P Kothiyal, Director (Works), e Dr. A. K. Roy, PC (Fodder crops) visited

Works Division, ICAR, New Delhi visited on February 27,2019
onApril 14,2018 :

e Dr.PK.Chakrabarty, ADG (PP&B), ICAR,
New Delhi visited on June 08, 2018.

WA - g A e e
e, T, Gty - nea 225

e Dr. R. K. Walia, Former Project

i . 2 \7/& NEMATODE SCREENING FACILITY gh
Coordinator, AICRP Nematodes in i S | om(3|-|T‘f .
Agriculture visited on January 30, ]
2019

Joining/Relieving of staff of NIBSM

Dr. Ashish Marathe joined as Scientist (Plant Biochemistry) on 25.07.18 at ICAR-NIBSM
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BUDGET ALLOCATION, EXPENDITURE AND REVENUE
GENERATION AT ICAR-NIBSM DURING 2018-19

Budget allocation and expendifure during 2018-19 (In lakhs)

AIIocohon Expenditure
Other | TSP | sCsp | Total Other | TSP | scsp | Total
than TSP .. allocation | 4hqn TSP expendlfure
- & SCSP & SCSP

Revenue generated at ICAR-NIBSM during 2018-19 (in Rupees)
S No. Head 201314 201415 201516 201617 201718 201819
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PERSONALIA

List of scientists of ICAR-NIBSM with mobile number and e mail id

Dr. Jagdish Kumar Director Plant Pathology ~ moola01@yahoo.com
(Actg.) cum director.nibsm.cg@gov.in
Joint Director (+91) 9418629683
Dr. Pankaj Kaushal Joint Director  Genetics and (+91) 9198890991
(Research) Cytogenetics jdrnibsm@gmail.com
Dr. Anil Dixit Principal Agronomy (+91) 9425213281
Scientist ad.nibsm.cg@nic.in
anildixit99@gmail.com
Dr. S.K. Jain Principal Plant Pathology  (+91) 9456764764
Scientist Sanjay.Jain@icar.gov.in
sanjaykjain100@gmail.com
Dr. R. K. Murali Baskaran  Principal Agricultural (+91) 7470429970
Scientist Entomology rcrkm?2013@gmail.com
rk.baskaran@icar.gov.in
Dr. K.C. Sharma Senior Agricultural (+91) 9460253807
Scientist Entomology kcbhuvan2004@gmail.com
Dr. PN. Sivalingam Senior Plant (+91) 9950459671
Scientist Biotechnology pnsivalingam@gmail.com
Dr. (Mrs) Mamta Scientist Veterinary (+91) 7389245959
Choudhary Pathology mamta.tc@gov.in
chiyomum@gmail.com
Dr. Binod Kumar Scientist Fish & Fishery (+91) 7389241717
Choudhary (Sr.Scale) Science binod.kc@gov.in
binods14@gmail.com
Dr. Vinay Kumar Scientist Plant (+91) 9479038713
(Sr.Scale) Biotechnology vinay.nibsm.cg@gov.in
vinaybt 04@rediffmail.com
Dr. (Mrs) Lata Jain Scientist Veterinary (+91) 9479038712
(Sr.Scale) Microbiology jain.lata59 @rediffmail.com
lata.nibsm.cg@gov.in
Dr. P Mooventhan Scientist Agricultural (+91) 9729671614
(Sr.Scale) Extension agriventhan@yahoo.co.in
Dr. Sridhar Jandrajupalli Scientist Agricultural (+91) 8894459090
(Sr.Scale) Entomology brosridhar@gmail.com
Shri. Lalit Laxman Scientist Biotechnology (+91) 9285580630
Kharbikar (Plant Science) lalitkharbikar@gmail.com
Dr. Mallikarjuna, J Scientist Agricultural (+91) 8871787464
Entomology mjeer.nibsm.cg@nic.in
mallihugar@gmail.com
Mr. Yogesh Yele Scientist Agricultural (+91) 9868071499
Entomology yogeshyele13@gmail.com
Dr. Ashish Marathe Scientist Plant (+91) 9654233057
Biochemistry aashishrmarathe@gmail.com


mailto:rcrkm2013@gmail.com
mailto:chiyamum@gmail.com
mailto:agriventhan@yahoo.co.in
mailto:lalitkharbikar@gmail.com

INSTITUTE GOVERNING COMMITTEES

Quinequennial Review Team (2012-2017)

2™ Research Advisory Committee (2016-2019)
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3" Research Advisory Committee (2018-2021)
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2" Institute Management Committee
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LIST OF RESEARCH PROJECTS DURING 2018-19

Code . . Name of Pl and .
A co-PI (Dr/Shri) | Dvration

. Institute funded projects

I
ICAR

Programme 1: Pest and pathogen genetic resources (PPGR) and their management

1.1 Characterization of viruses and virus-like-organisms P N. Sivalingam 2016-19
affecting economically important crop plants Vinay Kumar
Yogesh Yele
1.2 Isolation and characterization of pathogens causing  B. K. Choudhary 2015-18
various diseases in animals and fishes Mamta Choudhary
Lata Jain
1.3 Mapping of genetic groups of Bemisia tabaci in India  J. Sridhar 2018-20
and their begomovirus transmission efficiency R. K. Murali Baskaran
1.4  Identification and characterization of bacteriophages Lata Jain 2018-20
against rice bacterial leaf blight pathogen Vinay Kumar
Xanthomonas oryzae pv. oryzae S. K. Jain

1.5  Exploring host-microbial cross talk in agro-ecosystem Mamta Choudhary 2018-20
of Bastar plateau zone of Chhattisgarh B. K. Choudhary
L. L. Kharbikar

Programme 2: Molecular biology of biotic stress reaction

2.1 Exploring endophytes in legume crops (Pigeon pea Vinay Kumar 2015-19
and Lathyrus) for plant growth and disease tolerance Lata Jain
S. K. Jain
2.2  Identification of bioftic stress induced promoters from P N. Sivalingam 2017-22
resistance source plants Vinay kumar
L. L. Kharbikar
S. K. Jain
Ashish Marathe
2.3  Development of super donors in rice carrying Vinay Kumar 2017-22
tolerance to multiple stresses (Bacterial leaf blight, P N. Sivalingam
Brown plant hopper and Blast) Mallikarjuna J.
2.4  Epigenetic regulation of microRNA genes in response L. L. Kharbikar 2018-20
to Fusarium stress in chickpea Ashish Marathe
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Il. Externally funded projects

Code T Name of Pl and Year Source &
No. co-PI fund
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Facilities established making tribal farmers self sufficient

under Farmer FIRST Project
(In adapted villages of Baloda Bazar District, Chhattisgarh)

Kadaknath hatchery unit Mushroom production unit

Low-cost polyhouse Shade net house




New infrastructure developed at ICAR-NIBSM campus

ICAR-NATIONAL INSTITUTE OF BIOTIC STRESS MANAGEMENT

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