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FROM THE DIRECTOR’S DESK

The ICAR-National Institute of Biotic Stress
Management, Raipur was founded during 12"
plan period with the mandate including 1) basic,
strategic and adaptive research on biotic stresses
in crops and 2) development of quality human
resources for academic excellence, linkage with
various stakeholders for technology management
and policy support research.

Few leads such as 1) Viral constructs and
techniques for understanding begomovirus
replication, movement, infection in hosts and
non-hosts, 2) Identification of three new whitefly
genetic groups from Chhattisgarh state, 3) 16
bacteriophages for rice bacterial leaf blight
management, 4) Promising bacterial endophyte
(53P) for disease management, 5) Super donor
rice with multiple resistance to biotic stresses,
6) Kairomone gel formulations for biocontrol,
7) Three moderately resistant pigeonpea lines to
pod fly, 8) Antifungal activities of secondary
metabolites of Chromobacterium spp.,
9) Identification and evaluation of 20 native egg
parasitoid and 26 Bacillus thuringiensis for
Lepidoptera pests management, 10) Bio-
management of rice and bottle gourd root-knot
nematodes, 11) Registration of tetraploid rice
line (Rice Tetra 5-40) as Novel Genetic Stock
with Plant Germplasm Registration Committee
(PGRC), New Delhi etc. are significant
achievements of NIBSM during 2020 which
emerged from 15 institute funded and five
externally funded projects.

During the period of report, NIBSM has
won two projects from DBT and DST to the value
of 255.11 lakhs. The Hub and Spokes model was
developed to assemble all AICRPs and Network
programmes on plant protection under the plot
form of NIBSM for easy monitoring of the
progress and exchange of outputs. The NIBSM
has successfully signed MOUs with IGKYV,
Raipur and Amity University, Raipur and
proposals to execute new MOUs with ICAR-
NBAIR, Bengaluru, ICAR-NIASM, Baramati,
ICAR-ITAB, Ranchi, National Institute of Plant
Genetic Resources, New Delhi and Institute of
Pesticide Formulation Technology, Haryana
were initiated. A proposal on development of
microbial consortia for management biotic
stresses of chickpea was submitted to work
together in AMAAS network project, being run
by ICAR-NBAIM, Mau. The NIBSM has
obtained ISO 9001: 2015 certificate for its
contributions on Research, development and
extension in biotic stress management and
imparting post-graduate education in agriculture.
Monthly seminars within NIBSM, international
seminars, webinars etc. were initiated to enrich
knowledge of the scientists on current areas of
research and progress made on biotic stress
management across the country and the world.

The EFC 2021-2026 was formulated
addressing the recommendations of 5" RAC
and goals of sustainable development in
agriculture which includes 1) Flagship
programmes such as 1) National strategic crop
health monitoring network (NSCHMN), 2)
Novel genes discovery and validation for pest
resistance and 3) Forewarning and estimation of
crop losses; ii) Inter-institutional programmes
viz., 1) Stress-interaction biology, and 2)
Diseases and pest dynamics in climate change
and One Health and iii) Many institute
programmes of national/global importance
viz., 1) Characterization and sustainable use of
pathogens and pest genetic resources (PPGR)
for biotic stress management, 2) Molecular
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biology of host-pest/pathogen interaction, 3)
Ecological foundation of pest dynamics and
their control in emerging production systems,
and 4) Bio-safety for sustainable agriculture.

The NIBSM has initiated education
programme for the academic year 2020-21 in
affiliation with ICAR-IARI, New Delhi in
which nine M. Sc. (Ag.) students got admitted
in various subjects including Agricultural
Entomology, Plant Pathology, Agricultural
Microbiology, Molecular Biology and
Biotechnology, Genetics and Plant Breeding
and Agronomy. A total of 17 scientists of
NIBSM have been recognized as faculty of
IARI and being involved in PG and Ph. D.
teaching on-line basis during the first semester
of 2020-21. Two scientists of NIBSM were
identified as wardens who are actively
participating in creation of basic amenities at
hostels for convenient stay of students right
from second semester.

Periodical support and encouragement
of ICAR authorities, New Delhi during 2020 in
releasing of funds at stipulated time has been
gratefully acknowledged and was helpful to
complete the construction of new
infrastructures including administrative
building, library building, auditorium, two
school buildings and boys' hostel along with the
developmental works including roads, water
harvesting channels, drainage systems, water
storage structure efc. in a plinth area of 15160
sq. m. An additional fund of Rs. 24.78 crores
was provided by the Council to construct girl's
hostel, electricity sub-station, roof top solar PV
system, boundary walls and laboratories.

A co-ordination and monitoring
committee was constituted at NIBSM for
overall monitoring of COVID-19 status within
the campus and neighbouring villages during
lockdown and post lockdown periods which
has taken care of all scientists, labourers,
CPWD workers etc. from infection through
insisting all for regular testing of body

temperature, sanitization of infrastructures,
vehicles, farm and lab equipments and tools
with disinfectants, wearing of face mask and
shields, maintenance of social distance,
installation of A4arogya setu app etc. In NIBSM,
few scientists were infected with COVID-19
who recovered successfully without any
casualities. The Awareness programmes were
organised to contain COVID-19 in nearby
villages of NIBSM during the visits to farmers’
fields, Swachh Bharat Abhiyan and also under
MGMG programme. All institute activities
including IMC, IRC, RAC, SOC, EFC
preparation and presentation, webinars,
seminars etc. were conducted virtually to
maintain social distancing. During COVID-19
lockdown periods, 19 training, demonstration,
group discussion, online interface and farmers
meetings including Kadaknath eggs
preparation for upcoming kharif season,
empowerment of migrant labours, scientific
turmeric cultivation, mushroom production,
eco-friendly pest management, scientific
package of practices, rat control measures etc.,
were conducted, during which 347 tribal
farmers actively participated and benefited.

In order to disseminate the latest
agricultural technologies and to provide need-
based information, whatsapp group, Facebook
page and YouTube channel were created, in
which more than 1230 message, photos and
videos were circulated and 287 farmers
benefitted under the FFP-ICT based module.
During 2020, a total of 55 capacity
building/training were imparted for the
livelihood of the tribal farmers of Kasdol block
under Farmer FIRST Programme in which 952
tribal farmers benefitted.

O —e

(P. K. Ghosh)
Founder Director & Vice-chancellor
ICAR-NIBSM, Raipur



faforse ARIoT

yRiafee 3Fafer & R, IR Y9 BRIGA DI Hav
R 15 TR gIRT faeuITe TRATSHTY SR 7 el
UTHATU-TATS HIARDY,  WTHATI-THYHI,
WIG3Y-TTUUETH, Selel 3R SIvqe] | U
fépar Tar o) g7 uRASS @ sfavd U MU
ST & Freps a7 AT A R T g |

SIKINICRCINEINECRCIG CIN GG IR RCIMINIRIRY
CINCECARERE

® I IWHICIU FiY HRIH | $H & T3
fawTT UST. @1 51 demaferal (TaRRrd) H 9,
ferTRar (Nigeria) @ g Grell fHiR (ﬁ?’ﬁ
AIoie) T AN & o @d & Rafd @
qed P M| T W A duHAT 3w,
EC927718, EC927722 T4 EC927732 &I
gioREl URm MAT| T duhAl Bl YR
il & gfte IR T qelm R oy
Tl & SIoud A-fafiTe UgaRi &1 YRt @
URASIR & ATea 3 1 g8 |

e e cHIeR U gad fauy (ToLCKV) &
SITTY-A & T (AR oG TTY GRS Hegacs Bl
&S 111 %eret 3IR o HI rel H SRS febam |
THIY W 3 digdel & QigAdgerR 3R
fAepIfeZ=T ST = oot e (el o) fARRe
o7 IR fdhU, ForeTepT arwryoT HargaTeiict TRy
fory apufer IR-TRId vd R BRI B R
R 9 forg o o Haer & |

o ARNUDG & SFIffd Hchl & d1d

QgAIGele W SUAIRG THICY UIGUl IR Ahe
wad] (SRR Tarel) Iof &l 577 iR e @&
1.57 9 9. 1. TN &7 DI Tdhel BU Nshiod B
feam T, T gew ol &1 TN aR T
TURY & foly 24, 48, 72, 96 T4 120 el @
Ay T @ TS o | Tl Ahe Aad! TR &S
¥ fog U T @ 9@ IR fvem @
MR TR &I o7 Y& o, oifdh e 7akdl & T4
o 48 dcl # IORIWG Yaud (Uifafead
TRAfthare) R AT A8 ddee fawm
TG & SR IR & ROl @ gar
R H 9 &l SYIRT ERlT |

o YRA & 12 Al | Ahe AGW! (IR caman)

& TIRE e JMTaRie Fel & Ugar & TS |
TR 11-3, TRMT 11-6 iR YRR 111 Jfed oF
Y STARIB FE! I Ugell IR HAL: BTG,
Y TRy SR MRS W Rers fHm M|
MEAM-1 (§R1C3Y B) &1 o &A1 # @i
TefTd 73T 7727 o7 |

o <19 &I Wil H UTT W dTel Sarvifdds qot SFTHrRY

q goran (SIgerdt) T Bl FREET &= b oy
YNGR fddeal & 9o, Ue faded
(Gfad g faeed 7 ) oo R &, @
gRT diuerdl 9T B PR o o aedr 2
g9 @ 10 Wdl B S T A Qe B
SRIRABRTS @ faafod fear = e
dIUeTd! oG, SRR SRS pv. MRS
(Xoo) @1 24 °C & IR 60 A 95% T I

T | BT o1 arIfaferdt 6-8 ivd WR 99-100%

ﬁRepoﬁ 2020




off | I8 IRl AT {6 40% BT BT 99.99%
b BioTeT W ATYHTH TTcTeh G4Td 2 |

fafi=1 orRRerfafdal # ATToE-TRuM g1 v
95 QU S & BRI TS I T JFIT I
7] IR USRI &F W T §Ifd fhu My
qyfed Tl 4 a7 wRRefra! | 435 Siarorfds
gt (amgiere), wevela TRReIfa! 3 366 3k
7y WIRR | 344 T & RR® & QR
wufed by MU AN A ARG dEr o
SiaroTide fagadl (605 W) @ Ugd @l s,
STafdh T @ SRM dae 322 IR P & SRMA
218 Al I UEH DI 7S |

Sifae arg rfAfhar @1 aruifae Shafag ameRa
3T

SATUIfad 3fATeY (53P) 7 Fed 4 fave I
I G dTel D, FeRIICTA Al &
fa%og Tgell TAT UIGU D GRETT Y R &
3T, IRy fddred yWa YeRi fhar siR
T <919 4 AW 4 yeiRid @ | Siamifds
STyl & YIRAIGTR fageryor # fordergs S,
I RO Vg HadREl gSYNA Sl B
ISR T Seeld U 74T &, Sl forduergs! &l
SAIed FRA § 3R fouUeIgs $ad IRTordh
heRITCYH, WRNIH U4 ISWEei =T & Jal
S S ITSD] B %G BIgell a1 Wil bl
TRETIT ST R Fd & |

3MgATRa RRRT (ifs) 99 & R ¥ I8 Rure fhar
ST & o % ARd 3TR ST Well arell el H
CRICIGUIL e LR UG G T B
3MERTera RiERT SiF & foTv 2 kb STIRSIH &1 9l

U
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UEI Bl g 3R WS Dl RET Uelfovd &
A 37 e B forg RTeT fobar T | g wigeRi
BT TN 6, AT Ua T & Uik Ua AeeTeiel
ISR ¥ jfs @ T 2 kb SO 3T I
e o 7| $9 Yaiid TSl B UHIcRe
SIS ddcy, pORE-R2 H Falig fobar
IR TG XA UUMEINGH BRI
EHA105 ¥ gRafcid fdar |

o 95 el TR, drverd), e e TRHe < B

fa%g o1 UICRIE STl & foly G SR AR
R T, SITell g1 GshAl A1 YioRE Sii-ared
Ud-UoTT a2kl T HHXIdRYT (1) foam T
Sroerdt gfeRelY ST A aredl &1 w1 renRd
g9 f&ar | MTU 1010 3R 99 e«
fcRIEl) ST iR e G9ThH BT HehxianxoT fha
a7 e R SiAm @ Rea @ forv s+9a
F1 & YAI&QaaRo (ddhdpr) fdar |
YhaNIGd Al Bl AR fhar T 3R
HIpe! @ gite &1 ST ¥El 8 | Sivel! 3R /47 i
SR qershHl 4 dIdI0g vd gspe gfoRr
ST & SR @ fore s Afd fobg 10 | eme
WX UTSY A1E_ I XS4 18 Wican (d1diva)
@1 BT B [oTU Fel 68 YT SITsed] Bl Sl
@F T, f5H ¥ 3, 1, 10 3R 54 TUHHT BT HH:
gfoRie, " ufoRell, dagehia ok S
BECERICR DI

o SIYeTd) & Yebel T4 I SilHT wAfeet G fobet

@ TF T TG BANAIG W ARG SR
RS 9l 3RS (Xoo) & AR UerrerRy &



TN fbam TAT| T® g M fh S U MU
fagadl 3 (Xad+xa5+Xa7+xal3+Xa2l) W
FaIford wu # iRl rfafoan yelkia o, Siafe

S xa5, Xa7 ¥ Uh oY | HagTeer
Wﬂ%lﬁﬁ?xa5£f@ﬁ'ﬂaﬂﬁm
(ot Heaw vferedY srffshan weflRia @ o), i
GREIICEEENIE IR RN

A Ol SJerT (dgerdt) TfcRTE Sl &l g
PR B, WIHAJU-TIARRATE, Heh | U
e 226 19 S-wa o Wd Rf & d8d oI
@I TS| T GRABA BT STl W S R
ar T, R T e gfoRed SiF o
for, g dersmet ¥ aurfads fareeryor @ greT qd #
RaTe fopg g drgerdt wfoRted o= 12 o |

o I JMBAT I AEATAAT Ted Bl Tede

RO &R @ fofY, HPIU-SMLAMSTHIR, FaR
W WIS TV 55 AREN AAOR & 9 & T8
e Grer iR fawTe] oo & Sl arfdfora
BT U TR T A | 3774 4, 23 ThAT BT Grell
fepdIR fersToy & TfeRTEN; TR T Aead yfaRiel ur
TN, SEfh 28 BN T BT AN b oA
BECENIRRIIRIIE

&1 Urell 1 9896 ([139 Ul WA a%) i
& favg Raferl= AT gfoRem &1 quF av
8 T WURd B @ forg, o del o 9y
AG-HeaT, g1 UIEl Bl AhHd DR H e
ol @ =RV, Si GRIG AR U G Aied

TITART BT AHIBROT T 1T |

TA1T AW & foTg JMTaRI IR SM0Tfdd Fare

® Tl e ATeiieiial 9 |RWdT & forg TRIw 2019

T IR 146 R FF-OR We-We qIhal
(ShIIC, TR UT) # 4, A9 Sies el A
ICP 7314, 7426 U4 14819 Bl Hell B H UTT
ST dTel ARGT I 7egm yfeRed Reprs fovar |
ST & Uid 9ehHl I IC 545844, 1C 111010,
IC 261801, IC 427025 T4 IC 545854 B IR18
Uq el deTeh ATefToilg 3 Hedd Hiew] Uiy I |

o gforpmaul @mEl @ IfHTH TR T fafd

(Fiferd o/b AfE & suas) H IR
PHIGICIRTH T, & FeRId Heldlege & 1000
ppm W 35% oI, fora 91g ugel fafy (&Fﬁ@lﬁflﬁ
gUTSel URICT U4 SHTdl Hicde & W1 Jgshiiich
frepevr) # OREpd Herdiage @ 1000 ppm H o |
313 URCT, 3UIRA 3edledd Ud AMd-STaR
(BIc) & T ITART ofref # P Jeer el UTg
TS | YR BferebIau] RUT & ST+ TG T e
Eﬁﬁfﬁﬁf{ IOOOppmﬁmmﬁﬂT
33 YRICT B 500 3R 1000 ppm TR 29.3% o,
e 500 3R 1000 ppm TR SASA fcblgel §
SR A 10 TG 20% 9T, 3R AME SUaR (Hgid)
HP1g I Rapts w11 fdar T |

o fRRYT Ay (fTwgem #He) & wWegw W

PHIIFCIRTH TSTT, W1B Td TRFM & Fed 31!
P BRI AT TR BT T e 4 3
TG TG 1Y, O o TR SHTaRIRUTHH £, sp.
W@WMWfSpWW@
[T BT ST, AISHIerdT Td DIFISAT BT A
R0, HTgRferIdl fde™ &1 e IR Hadh-aq
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(hyphae) @1 SHRAT, ThHeRIRET SHE TG
aeRaTicd [ddr @7 MeH, Agdforde feu o

IR, TERATCE BT H SISIIoT o e,
TH. BRI BT BreAIT Bl AHTRDT H gRac
Td 3 M AT ol foRwar, Thaiifeas

O AT |

Wifdd a9 gegd § GRS U4 AHed
REREIE|

TR B WA H e @ T3 UfRE o
(WH147 T4 WL 1562) iR <1 ufeRey et
(WS 2014-07 Td WS 15-7) &l Sird $izd Reifer
& TBd DI T3 Tore fo W | Telrdl a1 98
I fie wen AR ([dioedl) Trefiofia @ wa
BIST T4 d1fer G Rty # SwRiga foet vd
SFURT @ UfRIY & R Bl EqTe ot o
A | MU RT I S BICH U4 @M3e 3R
el 1 Repts fopam am | IR gl it o
W, B9 Th (WS 2014-07) S9gd Bl
GW273 (13.04 %) ! ol H T[Tl o1 «feidh
Trefol & Fehwor | ufeRed urr T ok 9
O gemaferal @ A UfeRET (<10 %) Ir
T

BTG ¥ b T FAeT & SR, STRHIITH
BT 20 STl TR AT THI-CeT B RpaR
fopar T 20 § A, 11 SPICISH B UgDE .
WUIHGH & WY § 3R A6 & &, gl &
T H B TR T SUNEH T <) agand
UG W TR W Y8 WE Uemadl g
TRINTEITET ReIfd & T8d BIRNTST & 3fel TR IR
T BRI TR & oreael s ST o,
@ 20 SHICIZH H W, NTj 1 T4 NTc 19 7 qaifdd

U

Annual Rep

BRI Tl yehRia @ foe BRoT H99: 86
Ud 85% URSHAIHIOT UIAT AT, SIdid
TAAITTERNR @ . SUIfNed UG <. argald
Tl UROIIAIBROT a9 82 UG 76% o |
NTj 1-11 BT YfRTd TRoIaHR 78 1 86% & 41
off, S1dfd NTc 12-20 5 I8 66 4 85% @ d14 o7 |

o X IRFer YRIGIRT & 26 fagadl (smewleie)

4, NBT 185 x 10°CFU/mI W V4. foredy1 &
TR STRER ¥ 86.7% I Mdad Jegar U
@1, S 6 NBT 27, NBT 31 Ud VLB IR NBT
17 % SRTeR Y |

o 7 Hol-fTel GAPM ARMGig & oifdd yaed

4, RIS YRR @ 20 I Ui a7 AL (2 x
10°CFU/g) & 12 RN RN SUAR S GAPH
TSt @1 FAfe (122 Ufd 200 cc FaT; 12.36
R 5 1. TTS) B HH G-, Ue Bl TS (34.4 9,
), Tfr e Med @ WA (10.55), RKI (1.74)
AR SUS (7.4 T U gdC) B G H FI
Ao JHTaHRT IR 7T | 1 S 9 . B &R |
< @l + 10 1. Ui b, U1 9 B R Y
FRRI & A1 9151 SUAR by ST ¥ all! al
A H Y A aTel S favTed gt Areieta
P BT (I febam 7 |

® BFR B BRIBH (THUHU]) Hhd &l b Ul

UEd & oI ffd fham-aei<e aRvaRe ardf
I B 1Y Y IUe Ud Icqredhdl @l Tt
3 3T of ST 8 | BRINITG & dellal SO & dralel
g H °E Al BT YR T | Hfel MR
HiSel & I, 30 T, 8T ORI Y{#RIT H SofeHtl U
foTeTeTl 1 ST febel T 0.5 B, &bl | ART




wcl B Wl Yo U4 yeRid @ g Al Bl
Jenfvien A o ey ¥R e 2 100 PN uRaRt
P g1 (T FSRT FETRI (bins) IUCTRT oS
TE| 70 S B uRaRt & R # 288 Bae,
S g ol ST foet b Tl 3% b T |
IRT STRIRGT Aieel & 3iHTd, 05 2ac. &whet 3
I WeTe, ST dlef T STgfeb UIger Ser 3iR
T Seldg BT e ®Mid &1 T8 | g
SR Hieel & Sfcid, fBFmHT dl 1500 HgDHT
T & ol IR Y T 3R FSHT Fahe
TTef I g TTef TR 62 Tl & forg ®: e
RN by Q| gHa 3fcTal, & AR TG
IUTGH 3h1gal & HiSl IUART FRIY Y IR FiY
31 T | TRIRTA HiS & ST, B SINT ol et
16 ISl JUIGH SHG WMUT B TS| A
Hiedl & 3fTRT @CaNy 0, BEgH U 3R JeTd
el o U Y fSfTeh A1 W fhaA Bl 1230
T, WIeT Ud fafear Wor MY | S 287 fh
T g |

elleT IR el & daciel Td # urd Arggel,
HSge 3R TRIRUA-ATRG HISYel & ST
@ Heay; GorgH, fargi, a1 Be, aerar!
IFMG W 4 HSRU & forg fenfyal &

faeRor, ol weed & foy qaiaRor srad
reNfien, dielersd @1 U, HSh1 Hade
U % BRAL, PIY U] Dbal DI I

IR BRI FH B dTel SUBR, BH AR D
STE PRI, Wfdd Aed anfe o favdl W
3 Tffaferat aes T8 | 952 Tl &1 ewan
femor fomar T 3R 32 wfdreror +ft fe=m |

o M & dra Siasilenfe B dBy a7 B

TARMEAICATA # O 2020 & GRM T SHIc)-
T Srarce aRARTT & @ TS | $9% forg et
fiea] IR Rl &1 T far T, o o
Wl 3R AE R F I urer, R 15 Tiat
I HeR BRI BY 150 HIY TRARI & drd Fa R fdbam
T | & TAARRT H ARG & JISTarT, Piat
3R Herrge # Rerd oY fagm wal 1 A Y@
| wed af @ oRM, Rl aF amiRad
TR TR et 150 UGE ST by T (e
A B ST 50 HGIH) |

o TTMEATHd  RideR 2020 & IRM T ST

RIS gRAGHT o @l T, e St Ta
FTSTE Hah B fdeg WM FeH 3R f$fted
Pl ARG BT 2, 3R Wd ¥R R e &
forg T Zgarett o er T foRaR vt
P BlestpIY HZHRDI TR AT PR e |
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EXECUTIVE SUMMARY

During the period of report, 15 institute funded
projects and five externally funded projects
obtained from ICAR-AICRP, ICAR-FFP,
ICAR-NASF, DBT and DST were carried out,
covering four major programmes. The
summary of the research findings is appended
hereunder.

Pest and pathogen genetic resources (PPGR)
and their management

e Out of 51 accessions of Vigna spp. procured
from International Institute for Tropical
Agriculture, Nigeria were screened under
field condition against yellow mosaic
disease. Among them, three lines, EC927718,
EC927722 and EC927732 were found to be
resistant. The resistant reaction of these lines
was also confirmed through PCR using the
primers specific to DNA A of Mungbean
vellow mosaic India virus.

e Viral constructs were prepared with DNA A
of Tomato leaf curl Karnataka virus
(ToLCKV) dimerized in Hindlll site and
betasatellite in BamHI site. The
agroinoculation of these constructs on
tomato and Nicotiana benthamiana
produced typical symptoms of leaf curl
which can be explored to identify non-hosts
and host factors essential for infection of
these viruses in the susceptible host plants.

e Whiteflies (Bemesia tabaci)bred on
agroinoculated tomato plants with genomic
components of TOLCKV were allowed to
feed singly on 1.57 cm’ leaf area of
mungbean and tomato using microcages
with acquisition access period of 24, 48, 72,
96 and 120 hr. While the samples drawn from
whitefly fed area were subject to PCR
analyses, positive amplification was noticed
with 48 hr of feeding. This technique will be
very useful to identify the stages of
restriction during virus pathogenesis.

e Eleven distinct genetic groups of whitefly
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(Bemesia tabaci) were identified from 12
states of India. Three new genetic groups
including Asia II-3, Asia II-6 and Asia III
were recorded from Chhattisgarh, Andhra
Pradesh and Maharashtra for the first time.
MEAM-1 (biotype B) has been widely
distributed across the regions.

Biological control of rice bacterial leaf blight
(BLB) through phage therapy is one of the
alternatives to chemical control. A total of
sixteen bacteriophages were isolated from
139 rice field water samples which killed 60
to 95% of BLB pathogen, Xanthomonas
oryzae pv. oryzae (Xoo) within 24 hr. Co-
culture of phages and Xoo in liquid culture
medium killed 65 to 95% bacteria within 24
hr. Viability of phages was 99-100% at pH of
6-8. It was found that 40% formalin has
maximum lethal effect on phages up to
99.99%.

In order to study the influence of pathogen-
host shift in various eco-systems, samples
were collected from Bastar plateau zone.
Among the samples, 435 bacterial isolates
from forest ecosystem, 366 from crop
ecosystem and 344 from animal ecosystem
were isolated. Maximum number of bacterial
isolates (605 numbers) were identified from
the samples collected during kharif while it
was only 322 during rabi and 218 during
summer.

Molecular biology of biotic stress reaction

e The bacterial endophyte (53P) provided

protection to chickpea plant against rot
causing fungal pathogen, Sclerotium rolfsii,
besides showing plant growth promoting
effect and imparting tolerance to drought
stress. The PCR analyses of bacterial
endophytes indicated the presence of
lipopeptide genes viz., surfactin and
antifungal iturin genes, leading to the
production of lipopeptides which may offer



protection in chickpea against soil borne
fungal pathogens Sclerotium, Fusarium and
Rhizoctonia.

Isoflavone synthase (ifs) gene is reported to
express upon begomovirus infection in
soybean and other legumes. Therefore, 2 kb
upstream region to isoflavone synthase gene
in mungbean has been identified and the
primers were designed for amplification
through phusion polymerase. Using these
primers, approximately 2 kb upstream
sequence to ifs was amplified from resistant
and susceptible genotypes of soybean and
mungbean. These amplified fragments
cloned in the promoterless transformation
vector, pORE-R2 and transformed to
Agrobacterium tumefaciens EHA105.

In order to develop super donor in rice
containing resistance genes for multiple
stresses viz., BLB, BPH and blast disease.
The wild rice lines or pre-breeding lines
carrying resistance genes were crossed and
marker assisted selection was performed for
selection of plants containing desired BLB
resistance genes using gene linked molecular
markers. MTU 1010 and rice line containing
five BLB resistance genes were crossed and
their F, was backcrossed for recovery of
recipient's genome. The backcrossed seeds
were developed and presence of resistance
genes is being confirmed for further
generation advancement. Crosses were
made to introgress BPH and Blast resistance
genes from wild and/or gene introgressed
lines. A total of 68 rice germplasm were
screened for rice brown planthopper (BPH)
reaction, of which 3, 1, 10 and 54 lines were
found resistant, moderately resistant,
susceptible and highly susceptible,
respectively.

Four pathotypes of Xanthomonas oryzae pv.
oryzae (Xoo) collected from Chhattisgarh
were used to screen rice differentials,
containing individual and combination BLB
resistance genes. It was found that the isolates
tested showed resistance reaction to

(Xa4+xa5+Xa7+xal3+Xa2l) combination
while the genes xa5, Xa7 showed
susceptibility of one isolate. Gene xal
showed susceptibility to all isolates except
one which showed moderately resistance
reaction.

¢ Inorder to identify novel bacterial leaf blight
(BLB) resistance genes, 226 rice germplasm
consising of local landraces, varieites and
gene introgressed lines obtained from ICAR-
NRRI, Cuttack, were screened under field
condition. Ten lines were found to be highly
resistant to BLB, possessing novel BLB
resistance genes. However, these lines do not
contain any previously reported BLB
resistance genes as revealed by molecular
analysis.

e Inorder to correlate the isoflavone content to
disease reaction, 55 soybean mini-core
procured from ICAR-IISR, Indore were
screened for their reaction to yellow mosaic
virus infection. Among them, 23 lines were
found to be resistant to yellow mosaic virus;
four were moderately resistant while 28 were
susceptible with varying degree of disease
score.

¢ Inorderto collect samples to decipher silicon
mediated defense against rice yellow stem
borer, protocols including rice yellow stem
borer mass-culturing, stage of the larvae
suitable to infest rice plants, Si dose and
sampling time were standardized.

Genetic and Molecular resources for stress
tolerance

e Outof 146 pigeonpea mini-core sub-set lines
(received from ICRISAT, Telangana),
screened during kharif 2019 for tolerance to
pod borers, three germplasm, ICP 7314, 7426
and 14819 were recorded to be moderately
resistant to pod fly. Five brinjal lines IC
545844, IC 111010, IC 261801, IC 427025
and IC 545854 were recorded to be
moderately tolerant to shoot and fruit borer.
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The maximum mortality of Helicoverpa
larva was 35% at 1000 ppm of secondary
metabolite of Chromobacterium spp.
purified in second method (centrifugation of
ethanolic solution of extract), followed by
1000 ppm of metabolite purified in first
method (sequential extraction with
chloroform, ethyl acetate and ethanol
solvents). There was no mortality in larvae
treated with ethyl acetate, ethyl alcohol and
control. The inhibition of adult emergence
from treated Helicoverpa pupa was 29.3% in
1000 ppm of metabolite purified in second
method at 500 and 1000 ppm of ethyl acetate
while the inhibition was 10 and 20% in ethyl
alcohol at 500 and 1000 ppm, respectively
and no inhibition was recorded in control.
Studies on antifungal activities of crude
extracts of Chromobacterium spp., W1B and
TRFM-24 through diffusion method indicated
various effects including suppression of
growth of Fusarium oxysporum f. sp. cumini
and F. oxysporum. f. sp. carthami, reduced
mycelia and conidia formation, inhibition of
mycelial development and bulging of hyphae,
inhibition of sclerotia formation and
vegetative growth, bulging of mycelial tip,
inhibition of sporulation in Aspergillus
fumigatus, alteration of colony morphology
and discoloration of growth medium of M.
phaseolina, anticoccidian property etc

Strategic and adaptive research in biotic stress
management

e Two field evaluated resistant varieties
(WH147 and WL 1562) and two resistant
germplasm (WS 2014-07 and WS 15-7) of
wheat were screened under artificial
condition by releasing pink stem borer (PSB)
larvae to study level of resistance under
artificial screening. The dead hearts and
white ears symptoms caused by PSB were
recorded. Among four resistant materials,
only one (WS 2014-07) germplasm was
found resistant and remaining three

accessions were found moderately resistant
(<10 %) to pink stem borer infestation as
compared to GW273 (13.04 %).

During surveys in Chhattisgarh, 20 wild
populations or eco-types of Trichogramma
were recovered. Out of 20, 11 eco-types were
identified as 7. japonicum and eight were
identified as 7. chilonis. T. japonicum and
T. chilonis are predominantly prevailing
species in Chhattisgarh. Among 20 eco-
types of Trichogramma spp. subject to the
foraging activity on eggs of Corcyra under
laboratory condition, NTj 1 and NTc 19
showed highest foraging activity, resulting
86 and 85% parasitization, respectively
while it was 82 and 76% in NBAIR strains of
T japoncium and T. chilonis, respectively.
The per cent parasitization of NTj 1-11
ranged from 78 to 86% while it ranged from
66t0 85% in NTc 12-20.

Out of 26 isolates of native Bacillus
thuringiensis, NBT 18 caused the maximum
mortality of 86.7% to 3" instar of S. litura at 5
x 10°CFU/ml which was on a par with NBT
27,NBT31and VLBtand NBT 17

In bio-management of rice root-knot
nematode, nursery bed treatment with
Pseudomonas fluorescens @ 20 g/m’ (2 x
10° CFU/g) was found to be the most
effective in reducing nematode population
(122 per 200 cc soil; 12.36 per 5g root),
seedling height (34.4 cm), number of galls
per seedling (10.55), RKI (1.74) and yield
(7.4 t/ha). The treatment neem cake @ 1 t/ha
+ seed treatment with P fluorescens @ 10
g/kg seedprovided maximum control of
bottle gourd root knot nematode.

The Farmer FIRST Programme (FFP) is an
ICAR initiative to move beyond the
production and productivity, to privilege the
smallholder agriculture through enhancing
farmers-scientists interface. Five models
were adapted at Kasdol village of
Balodabazar district of Chhattisgarh. In
Crop based model, improved varieties of
pulses and oilseeds in 30 ha rice fallow lands



and fodder crops in 0.5 ha were introduced
and demonstrated. Metal storage bins were
provided to 100 farm families to store seeds
scientifically. Improved rice varieties were
introduced in 28.8 ha for the benefit of 70
tribal farm families. Three fruit orchards in
0.5 ha, three modern nutritional terrace
gardens and one hydrophonic farming unit
were established under Horticulture based
model. In Livestock based model, 1500
Kadaknath chicks, six trainings on
Kadaknath and goat farming for the benefit
of 62 farmers, two model oyster mushroom
production units and drudgery reduction
machineries to Agricultural Processing
Centres were provided. A total of 16 low cost
Azolla production unit were established
under NRM model. WhatsApp group,
Facebook groups and You Tube channels
were started under ICT model to circulate
1230 messages, photos and videos in which
287 farmers benefited

¢ 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
Balloda Bazar district, many interventions
including introduction of improved varieties
of pulses, oilseeds, fodder crops,

horticultural crops, storage bins for scientific
storage of seeds, eco-friendly technology for
pest management, erection of polyhouses,
kadaknath poultry farming, agro-processing
centres, drudgery reduction equipments, low
cost production units, organic mulch etc. A
total of capacity building or training were
offered to benefit 952 farmers.

e A DBT-Kisan biotech project was launched

at NIBSM during June 2020 to popularize
the biotechnologically derived technologies
among farmers in collaboration with KVKs
of Chhattisgarh. Totally four interventions
including zinc enriched rice, biocontrol
agents, protected horticulture farming and
scientific goat farming were selected to
demonstrate among 150 farm families,
covering 15 villages in which three KVKs
including Rajnandgaon, Korba and
Mahasamund of Chhattisgarh are involved.
During first year, totally 150 demonstrations
were conducted (50 demos in each KVK)
with zinco rice based interventions.

o A DST sponsored project was initiated

during September 2020 at NIBSM which
aims to develop in-situ diagnosis and digital
catalogue for major plant pathogenic fungi,
besides educating the rural youths and field
level extension workers on foldscope
microscopy for field level diagnosis.
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Waried & fafEiar gRr Ry v 9 B FgER
TROTTHT ! T 1 778 | STRIRT H 1Y ITT Vearicai
4, uftafafed,  wHRIRfA-Felgafa o,
AT T T TATSIATSH, T TaTIFATSH,
Siadfrarsaarsd, @amsfag, Semsfae,
drarsfa, Rwufufys, sicEiaand,
RToreiifoRTe, aifTaifae, e, RifthfaRT,
FRMERT T4 $iferecd & | gRoml # I8
T {6 TRINHARTTDS & TG 1 ADARTIR,
HpIaTEed Ud TARIG AN UCHmaical & f[a6g

EIRKER HNRREDIN

PRIHY 20 uifde < JAWfhar @1 orfde
Safds eregg

GRS 2.1 Hell dTell B! (BRER T4 IfRd) o
Ao 9T T4 Sifddh <d1g Yae @ foy Sfd-areul
(TSThISC) DT =TT

(e AR, @ S, T, . i)

Bad  IOHD, TRRICIT Johdl & fdog
eHASIa-IE e T St (39 faan) Refa & ded



ey faar aefe (drofd) iR & gar o @
fore STrarorfad siqaredl o Sira @ T8 | Sfd ¥ I8
T TR & Sfarorfas SRy (53p) H ww@n <ard
Rerfcrl & T&d Brgell == & Ul &l ST Bl 9er

T S D FRET U IR ol el & | Siamifded
3Ty 53P & AT oiftd Ui derel (QiUeT &
f¥TT) <Y etT ¥ T <41 W Sod AW USRI o |
UGy & faRes g 07 AT UIGY $HaTs, e Bl ofdlg Td
STl &1 TSl o, Delel Ul bl Gerel 4 agd i o
(o= 8) | e Sidargy (53p) ¥ 1 FRRICTH
Il & fdeg FEoNa-m Tafae o T R
SR Bl T H 3 wlier iR o T
SHaTOdd 3iAUTeY (53P) = HIgel T & Ul bl T
R S B fIng g91d RfoRll & T8d derd
(3fTUTEY @ o) T G 4 e RE ST ol | 5
SiamIfdes SfTARy -1 U B SR G UG D,
AT b Daeh ITTTh ¥ IR TR Gl 3a1d Reafer
R | S faga o Q1N @it o ST el @ Tty el #
Sifdd Ta Toifdd QT GaTal f Ueb A1 R faa
e |

3RER A fAAfrd Sharifde sid:ureyl # A< s
iG]

FESig-Mel Uegs (TUHd) A1 ATSuiRIge
A= YeR & UIQU IEOHdl B GHIEGDRI
R R § agamar Surl # 9 Ue daH
U™ B | ARG &G TSRl T,
WeRITCTH, WRRIH U9 AgAaeI a1 & (068
Sia-2efl wfafaferl @ W eReR @ Sfamids
Jauredl H ARUUCEE Wi @ SuReIfd @l
gfte o @ fog, dIiieR amemRa e o, 84
fagad o Awided vd dadb-Aell AMFSIRA Sl

@ SURATT g I8 | S99 AT GIAE A fH
JTUTEY el Bl UGy TSR] W GRET YA
TR B folv U0 Had! & IR AT ITd! T8 W
37 dRUUEES &1 fRIRT @xd B 3
AEUNRSS EMORG IS DICARIDGl Bl
yioRenTiid & & forg Siy-faftrar 4 amemera
Wfdd @reArre Arfdd 8 dad 8 | g9ferg g4
Wi DieaRal ®f Iy oSl @ fdeg
yferRig URT @+ &g Y9l & dgd YA 9
YCHRT UM & (7Y U JHAHR] dbioud SuTd &
Y H HET S AHAT ¢ |

gRaHT 2.2 Ul & UfRe® 9id 9 Wi g9

URT e @ Ugd
(A1, oA, Rrafe™, T8 &, O, faa HAR, dferd
Tdl. TRAER, AT #RI3)

gfeRiel vd deelial e el § gEeR/
SMSATAAT RIS ST B U &7 BT faaToT

TE DET oIl © foh SMgHTera RINT (ifs) ST SFHT
fauT] & WhHOT & a1 AR T AT el drell
el Pl GRET UG HRAT & | SAeTY, oA el
UTell (THRMSUE) W T H 2 kb SRgM &F W
TeH UreNfiNe & wed W gae v R fbar
T WEWR @ SFFA T UBR & Vr-FP-
CGGGATCCCGTCTCTAGC

CTGACTTTCAAGGG 3TY Vr-RP-
ACGCGTCGACGTCGGCC TTATGTTTGTTTC

TGCCAATACCTGAAG. 39 USRI &1 RN %
A Td T & IR U el i 3
1fS & ST 2 Kb3TURETH SFJehH bl afeiet febarm I |
S Yaftid WeT Bl YHICRelRT SRIBHIM daes, pORE-
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R2H TR &1 T8 IR I WHIAINGH STHBIAEE
EHA 1059 uRafc foar |

GRS 2.3 : €1 &1 Gl § gg-qardi (Siarifds
ol 3R / e RN, YRBe I UG X7 UTey
qfciT rfioid) @ faog Aew] R SR B faab

(e AR, va. &. o, 0. v, Riaferm,

AfeedIal, o)

Y4-UoTT GRTehHT AT STell e dTshAl & Siarridd
ol SFTARY (d1UeTe) @ Fefan 1T, T I AR
T UIey i (didiga) el & gfeRie Sl &
IR B T3 IR ITH U dIaAl bl THeAl § I
T TP T IR DI S A | et TR S
arel UIell & TR 7 AR B FERIAT | SABT 7
fopar T T1feh STepT Ui 3R WGl S~ BRishH
4 TN BT S e | THERY 1010 TIT dIgerdl &
freg ufeRiel ufa oM (Xad+xaS5+Xa7+
xal3+Xa21) & 919 IR X F1 4101 fasiag fovar
T | Aoerd! gfoRr ST @ gfte @1 18 forges forg
S |G ST AIHRI BT YIRT febal TR | THETY,
1010 S/ @1 Repa) & forg, F1 el &l eI Uges

T A H-HINTT D TS, NIDd Horawd il
famRIa fohy T | SMMoTfads AR BT TN IR Vet
ORI S &7 AIGE @1 QM fohar o a7 ©
e 37 ST @1 Qe &1 I+ fhar o 6 |
STl &1 SEe W 9T UiRed Sie aorspdl o
TR T T A0 I & UfoRe & forg afoRid
Sl & SITRATA o= 5 i [Ab I Y 7T | 5
T i ey BRI 5y 70 aifd digerd vd
S A @ faveg ST &1 SfawT foa S A
3R ST @ WY T S fohaT i 4 |
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qifsd ol & foly & & Ssed BT EREM,
IO SR S

drverd), diiva vd yepe I Uk 9 Sed
qer IS @I |G el gofal @l
ISR, heidia, THARINRIMS, Hed el
MEIMEINRIAR, BERETE & WYIeT /I fowam i,
ST O T T iR aifese urey gRef Ion &
oy ITehT Heich b T | BSR AT UfeRIerdh
&I aTel Sl B UgaT ax & oY &1 l el
3. ARREfAeT @1 S & o &) 81 F SiTel!
gt = S EXeHT daren 8 iR ¥ oFd
3T UG dict A GioRTEd eaT & folg ST S & |

T UTGY T (STdiea) 9T Uik 9§ 9 s
@1 AT

A dIol A debriidh Bl JANT 9, o1 & el 68
SIEe] dIHAT Bl STd B TS | T aeIHAT B STl ol
< H IS I TS AR T 10 U Y R 4 ddea e
10 3T 3Ty a1 el | HepvT URA fovar T (o 12) |
ST @ URCTHT H I8 IR 71T %5 68 eI # ¥ 3, 1, 10
Ud 54 G AT, IR, Ao UfoRed, deTeliel
RIS REEENIE DIGIREAEN

qifereT 3. G 4 o urey uf (@) R
B3| 9 P B B G| §9vg yiafsar
03 foRied

1 T Yo

0 2 HdgTIo
10 RCCRNI

54 I AdgeNd

D KWl —




S AR & ST SIGerd! I S fofy frgTanr

S UG IR (Gerrerg i)

AT T & St SRS Stare] foRai o
fofora o M iR S9! oG d & forg
TN1¥ ¢t fdeTd gAIgere fAfe &1 JamT o) 39 W
TRIETOT fehaT AT AT T AT b YbIg Bl Repre

foar TaT| MHIR®-Sla IRRIEG TG 10T
el & AR W, Saride e d ggaH
SN QRS & T H B 7T | IRToTddT TIe]
& AR W, BUNIG | Ud [agadi &I qgar o
T@Gﬁ?XooiﬁWﬁWg&aﬁﬁlmﬁw
WWEF}%NXOOEEEWW@;[WW
TINT {37 7 | ST & oy Ut S 4 A7 FAITd
Y H eTd! GioRTET ST aTel =T &1 JeIsH!
o1 g fova | fafeT fogadl <1 el wy | A1
wafd ®u § digerd iRl Sl | g
SIMATehT TRTRIT @ | g UTaT 797 & qRieqvr fhy 7y
fagadl - Xa4+xa5+Xa7+xal3+Xa2l HIH 4
YfoRTY @ fohaT, STl xas, Xa7 S+ U fOga
R HQTieral &ad @1 | S xas o U fagdd ol
Bredx (VR A W) &1 Uik @rad faam o),
g |l fag el & HagTiieral e o |

UTGY TG BT USR]

PRIFOrT €7 d3hH T 5-402n=4x=48) HI Y
ST Toflder Afafa (diofiemef), 8 faeell g
T A1 ARG G9sH & S § Toigd o 8,
fSrTaT demaet F¥ET (INGR 20004) € |

19 P Wl H Siarorfdd SR AT & YR &
IRICIEER R EISIE]
(fora AR, Ta. . i)
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StaTorfaes SRR (1) AT & forg & & gl 226

qeIehHl / Sael (RIS wrdel e 6,
Feh W UW FE Yoo, e TE S|
JRMAT dopH Afed) B Wd B T G
Ssed ®1 gfag-ufdd # Imer febar R qen
IERE W1 & forg W Reifty & dgd Siamifasd
ITART T S BRI dTel IFOHG (ST
ARG pv. SR & IR fagad F1 TN FR
SAHT M T F ITER {5 T | & 9§ o o
@ TN, 10 GUHH (NIBSM_R1 ¥ R10) &1 G
diverdl @ ded # ST Uik dereHl & w9 H @l
T3 | Afdr 37 dorhHl H I+ g | Ruid v
T dIUerel UioRTE S ATEl o, S o amorfae
foveryor # urT AT g dWHAl bl RGN
TRIETUT @ SfTTT Fealdh fohaT oI XeT & aIfds Il
gt &1 1 9% IR So YRR qushAl ol Ugar
B S Fh | 37 Swd YRR dHAI BT TN
A Sigerd! TfeRIEN ST @) ggar vd fadro
@ foTg U% AId & WY § F o el € |

URATSHT 2.4: BIgell a1 H TIARIH HTRIRA
3919 b I H microRNA Wil & UfwHfc®
fafrae=

(IfeTd Tt TREIR, AT #RI3)

HaeTdlel e, JG62 H SRT-geie fohar T 3iR
Teh TRIARIH JRI T UfCRE e faffawia & |t
SHD o DI TS| Sl [T H 9 Al Bl
ARITRIRIGSIRTS Ud T-UfeiRier AfdRTrg &
UA-HRIET 3R RIS aRIRRIRRT (p-H0.001)
& WY wEg fhar | AR ve-ARE-

CRIGEOI (MSM; TraesCS1A02G013800) & T
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9 FW S JG62 SRIheH & Hg-3Ifieioterar fageror
4 3-gRSIaI-3-MTga-TcRd diRaed A Reacd
(HMGCR; TraesCS5A02G269300) URIT TT| 3-

BISSIal-3-Mg-TocRel digeligd A Redcd
(HMGCR) &1 9 dd-ddg (PR) Ud
T AR RE@ (XI) & 9 ToRHD
TEH (-1.00) oI | GOAZIToT H IMTSHBI-Heg
(PR) UG SICIAITh@HIM UICH @ gADIST B
qell o der ARRTET Ta-Hege- g
Tferafe (p-Ar0.001) Agd STHAHH FRIEH! (X1)
Pl a9 {01 77 | IS & fIog SuATRa dielf
q 3-geglal-3-MUEa-TqeRa dIgeed A
REFH (TATHSIRIINR) & STeddr KR (A2 KR
325 9 4.00) WET & AR W STAIRT FW S foe,
1G62 ¥ ARTHIET TH-RTga-gRImRe (THUHTH)
(clfiT2 W 1.25 W 3.25 Th) DI Jorl # ARG o |
JATelN ST T miR9678 GRT SISA-YelcE Uy
TV | Y S Sifde gfoRed qem GO 4 W@l Gel-
14-dIeT-T@re 4 |ag © (o 15) | 7 15 4
W Uq AR T W B BIgell a1 ],
AKG 9303 - 12 (AKG) 3R =T 711 1 (=t 1) #
T PRI TH-Hergd g (Edewe),
UHU{UH &1 U \HOIG) Sl @l adl Uh
microRNA, miR9678 T Aeeldd YRIISTR Jae
I T © | SIHST Ud miR9678 i Il fdel
H Sde Aepfa Rerfaat # afiedford famm mar g |

RIS 2.5: ARITE § el fhdiR I & forv fas

ST H ST HTeId=d DI AT BT FrAvT-avi
(3mefty #R70, 1. . Ryafef™, @ferd va.
TR
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AT fdR T A IR A PR g B
31T & Uar o & fov S

dier fbdiR R & fof, WIGaru-TRA™ ARIEH
AN @1 W9 Uigias Refadl & dgd af T8 | -
SATYTH BT HITO BT 7T 3R TSRl e
P ITAR 1 W 9 Whel W qhAl BT A= SOy 4
TR o TT | ST fohY 7Y 55 STTae dershAl
4 9, 23 YIoRIE UG Y, AR AW W R o
STqfds TRacTeel [$HT & IFT THR & T 28 THHA
HaeTiel oy Y |

RIS 2.6 © &9 | Uil o9 Sgd AT &
faveg Ruforet= T ufoRern &1 fervr-goH
(AfeetenTal, of, faa HAR)

o1 foet url # drerr 91 9ue Arfiolia (argvsd))
@ a1 UTel B TR BT AFDHIHRY]

& ! Wl < Uil a1 96 RiIola & 99va die
wUfRd 6y U @ik 3fs e & fov 3% 9 @l
el & SR Rerd Bl & HIeR BreT M7 | 2-3 el &
918, W A9 Bl UKl & Shel | FelT fdar 7T 3R
Jreuiaty A BT @ forv S Udl-Rie H W@
T | $TEGIRI & 5-6 o & UgelT Taor arai bl
YRGB IR & T o |

AT & o0 SR elraiarawel] bl T

HHAY & foTQ e T A STRCR aal I U2,
e vd i ofavell & STRER &1 93 fdal TR |
UM STECR W & el & T Dl @Il Ul



Bfed o | &g wd qig §TReR & A0 el
@1 AT 37l off 3R ST W oAral & AR B
ST ¥ S Sl T o |

Si GRIP Bl FEHIBRYT TG Adl §RT el 1T

qETEd! T W ARYE & foy RifoE (Si) @
a9y RTT a AT A 50, 100, 200, 300 4. 7T,
PI <X fohar T | fafi=T STRER 3FaRen & ofraf @
& UgA B FEHAT BT YAl S o g fafi=
A & A Riferpra @ Ul W BTeT AT| T8
uryT T o 300 M. . Riferata wmn & A fgdm
Uq T SRR 24 B¢ ¥ & ugae § W o,
Ta(d Beled STAR § Jel T 1-2 e dram|

g & THg B Qkidq\lcbwl

TRl & 3MESE & SN IR aal $l Biew & Jvald, I8
<ITl BT SR Tl o | TR 9 31 3R Tk gY S
24 E¢ H TR 3MTesE BT T for 3R frell fevuifdy @
U Rerd BIax TRRIT 1 W IRI BT IR R fea
o7 | a1 & $RERI TAT b GRT UgdTs g &l ol
IRAT o TR TR, Gl bl BIg d SURIA 24 ¥ 48 TS
& T DI UTGIT T I AT o & T S forg
T I $ 0 H fafeed far T |

BB 3 g WRYM & fov AR T4
AToTfceh HRATE T Hed

GRATSTT 3.1: Sfdd garal & IR & forv el
uTel H SHYe T AT el
(TH. &. S, 3TR. &, FRell IR, Aioatebrol, ol.)
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holl dudh ARAGid I H ARYEN & oy 3R
i f-aR @ g

eyt TR Td Areent fager & |fRwar s
F B foly @AW 2019 & SRM 3R AF-R
(AR 146, 4 HEI) D AT BT TS | GUH 2019 TG
41 2019-20 @ TR, 27 (3 T4 4 HIvaNg), 12 (5
Ug 6 UIUHaTs), 16 (7 YIUHaTE) T2 3 (8 UT 9
AqaNTE) TUHA BT Bell 98 Aol T AT,
Ao wRg gfoRrefl, ddeTeiie, Aew W
Hagefiel U9 Iea agaelld & w9 § aified
fopar T | 39 UBR | Tell B DI Wl H g0
ST aTell Al (HAMRITAIS ST Gy ) & fofg
28, 37, 8 T4 14 GIUHA B HAIM: HIH WG
gfeRie, werm WX ddeeid, daesfia vd
STg Fdedeie AAd fhar a1 | @RIB 2018 UG
2019 & SIRTH AR I SE-sedl AFICP7314,

7426 TG14819 B B TRl A HIH WRIA
gferielt Ruid aram T |

T UG Bl §9e ol & faoe ST Se-g e
S

qu 2019-2020 & SIRTA WTHATY-TAGIGIAR, 5
feeell | UTa 4T SATaed demaferdl & g 112
GUHA DI T V4 Bl ded Aefolg b g
ST @1 T | fafer aemaferal @1 30 fad-amyg @
glel I 10 dier gfd Ui @) aR 9 fawga feame
@ AR J&F wd H AT far mar| Ry
aNe 5 @®) @ AU YAF 10 SIS
qHAl & XUV B JFARTe H BT 7T | AT
gRT afU™d WRIgl U4 Bl & I & a9 §
yeroT o Rare foar 7o ok 9% ufoerd & & o
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yfRafcld foam am dor geaeT vd qer - (1998)
@ HFGS Bl ATARY G §Y AHAY T AT B
TRI BT AR BT 77| qedTda fby MY
TTeal § 9, e 7 0 Bd vd WRiE 9@
Trficie 9 afew] sl yeRf@ 8 a1
yfererd el U89 & WaH ¥, 35 dUH & AL

WG Afew] of | qIf, &ddl qia aerhd Al
1C545844, 1C111010, 1C261801,1C427025,1C545854
21 IRIE U4 Bl WA 4 Hegd Wy A o |

TRIETT fohU MU 37g G S-e el bl THUGET o
B IS e T B R e B s e e e o B 1
(aferent 4) |

qIfeTdT 4: TRIE UG Bl 98 ATNIT & fdog §79 S5 b rfdfshar

b YoIRTE qemaferdl B | %Wl WHAU | dEElerdl B
HHAT Rkl Rikel
IR <2.0 00 <15.0 00
HeIH TR AW 2.1-3.0 05 16-25 35
SEESKIS] 3.1-5.0 17 26-40 45
SizzEERRIC >5.0 90 >40.0 32

Annual Rep

g I FARE R/ v gRif fefedrgar &
TR (Herrers)

(T, @. o)

I8 H T BT FIRF &R & fofy <&l 2019-20 & IR
THR |RI #7181 20 demaferlt (YSio) Wfad g I
FRAT TR (SegeigaT) @1 g8 @ T8 o
Ree (By) gR1 WHwa fobar A1 o7 | ¥RT ol
(oA fefearg ) @1 40S T ST TP <@ 1T |
TR Sl H ¥R TGN T & ALerqoy # YRR Fofel 9 3
RN IRTRAY 3FAd 77-1 (109R63), 77-9 (121R60-
1) Td 104-2 (21R55) B! IURAMT TS TS | JIFTIRAY
77-9 (121R60-1) Haifeid Hfcraford o T 9RT 33T
RN ST A L, Lr3, Lr10, L1, Lr12, L3,

Lrl4a, Lr14b, Lrldab, Lrl5, Lrl6, Lrl7a,
Lr17b, Lr18, Lr20, Lr21, Lr22a, Lr22b, Lr23,
Lr26, Lr27+31, Lr30, Lr33, Lr34, L35, Lr36,
Lr37, Lr38, Lrd0, Lrdd, Lrd6, Lr48, Lrd9, LroT

TR ST YT Y T |

U
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IRATSHT: 320 HY # ifdd @@l & T =g
PHANTEIRTH TNl & RIS HCEIcse) &l

ERISBRCKSEMELE
(@1 @, dler), 7ar DeN, 3R, &, HRell dRDe,
. AER)

SPIAITC NG JSTIfrdl & dlieTel UM

3 Rl gRT PENEIRIE  gofo |
i vd RS FerIe Heralarge! &l el
fovar | A sfetdraul MRRT & R
STRCR & fong 52Tdd TRICT T4 910 Tedlgdl
@I 3 AERI (IS @I 500 TG 1000 GETH) TR
FHeldl & I g B fdar T | R A g
URSGd Herdrerse a1 1000 WdICH AT W orat ol
BT A 35% off, o 916 ugelt fafdy g
URWpd HeTdIege @1 1000 WdQH AT H A
3 oY | 3ATIS TRICT, SATTA Tedlgel U dheldl
W SYAIRG aral § PIg AAT oI W T
(qferenT 5) |




4 UPR & START R yev7 Bfereplant SR
@ IOd U & [a6g fear T iR AR
STIRT H I TP I & faog fFRIET Bl
Repre foam T | gav [y # gRepa werdrane
@1 1000 YTIITR AT TAT 3T TRICE BT 500

(N \ AN (aN -
Il 5: HIRIGACIRIH Yol & e

HCTEISE §IRT YHTTdd digell a1 Hell 98
qrefofia, efcreraul MFRT @1 i Aiar
feraor AT (W) D7 I3[+

T1 Pl 500 7.7¢
T2 P1 1000 23.1°
T3 P2 500 15.4°
T4 P2 1000 35.0°
TS5 391 TR 500 0°
T6 39T TRICT 1000 0°
T7 391 TR 500 0°
T8 39T TR 1000 0°
Berd -- 0°

*A QRTacH! BT A

P1: URSHROT fAfer 1. p2: uRempvor fafdr 2

BIATSF IR YTl T Hach-Rell Afchd

PRAISFINGA YSIT BI &I yaTiferal i WiB ud
TRFM-24 & 30N Syl BT ITa! Had-Id]
AMSHAT ST PR B folU Jedich fba 7T | urey
oS Hahl B B fOYddl B HaH-E
Afbaerell ® S B Tz T WIPeru-
TISIUATSUE, 09, 9. H O BRIl 74T 2| o9
FF H SR By MY Hadh ©§, WRERIA
STERAIRTIRA . sp. PIAT, RN SHTaIRA .

sp. TR, PP SRR (), FTefe
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Td 1000 WHTUH WET & QY 59 ARSI @I
TIYH JIAT & fang FARIE 29.3% T, STafd 500
TG 1000 GHTH TR fARIT HAI, 10 TG 20% oI

IR Berd # foxdl YeR &1 R 81 uram T
(arferaT 6) |

(N \ AN (aN -
el 6: HHANTCIRTH TN’ & T_TId

HCTEISE §IRT YHTIdd digell a1 el 9ud
ol ® auves araver & fawg gfoerd g
SR AT (GCH) | @R ofaven &
fawg % R
T1 Pl 500 117
T2 Pl 1000 117
T3 P2 500 0
T4 P2 1000 2973
T5 3UTA TRICE 500 29.3°
T6 3T TRice | 1000 29.3*
T7 39T TR 500 10°
T8 I URiee | 1000 20°
Herd 0°
*A GRTECH! BT A

P1: URSHRYT fafdr 1. p2: gRexor fafer 2

BRIGICHT (@Tgell o), WeRIfcdq Jehdl ud
QERTSTErd TIARTCH | 9 Wiervl # fawRor fafdy a1
TANT {7 797 | U fAeliviie] I & T8¢ @ik Y
3R HIP g BT FL W H TR G 28 C
TR §aGIC [T T QAT SHIhel e & 14 o=l ah
12 HC & 3{RTel TR YeoT foTg 77 | W1B Fefrfd 9
P! B UHT HaG-eT UTg TS |
* SUER & 168 ©cl B dlq W RGHRIA
SRIART . sp. ?{&Fﬁ q ffq:\ﬁﬁ?m
W@Wfsp.mﬂw a%aa‘cﬁa‘cqﬁrw

Sef |
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» ®ERTA fRINRT @ F96 o U
HITSIT RIMT § T |

»  TH. BRI @ S T4 D! MHIRDT H
IR B TI-T1Y STD T HSTH Pl godb
AR T H TR </ T | 8 TR (400 X)
AL & ded Gevedll gRT 9| § WhoRifear

WU & FRY 3R HIdhald B Gyl
R T TR R <] 7 |

* TH UShNl @ ARG [9h B e
3R ThoRIfCaT HT R |

» TR TgANCE H ] &1 PRI e
PINSIHR G § HH Rers o 18 | e
AT B A BoaR Bl ITAR [y T & JaTd
I fae @ Ues H uRet o T |

W1B-CG Ud TRFM ¥ (s favsra! (fUmie) o
Hh-IEl] IO DI A

QT A & fory fawwer (fewgem) fafdr &1 wamr
e 7T | HoR fewed 3R wiel W daiNad die
IR T IR 5 T . @ @ e @] Y, for
W1B Ud TRFM & IR 37! (e Taagac) Hl
WRT TT AT ITDT 5901 B T T | S 3l bl
ML # 37 ¢ R 3979 foar 77 AR SR B
24 ©Tl & 978 YeIor fofy 7Y | GRoIAT H I grar 1
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WIHATIU-TAAdITETH, TR & e <f. 0. 3,
Y gRT &1 DI T8 oY |

BRI T f&a¥ (21 S, 2020)

RIS AT feas & 31aeR W 60 ! 1 IRAR
el & WY U R W INTRIN |
Sf. e &. ¥l U4 S, faT HAR o BrisE |
Y foar |

641 AT ST AT (SME3]) Bl dod (13-
16 eTT, 2020)

6dl TR I WAl (EAR]) B doB
e 13-16 elTs, 2020 DI a93Tel HIS H AT
@ TE| 39 IR ey doF & IR W
TRISTIN & Jo SFaual (Marg) g1 fafe=
STHYT URASIRN &1 U & q% H GRciTproT
fear m, R R T T@ vl e @ T | 14
RN UGS 3R AR 18T TETIe i
IRISTIRN @1 W R T @) TS | O R g
URATSIIT qeT &1 T3 URANSTT YRardl IR 1 7=t
&l 3 | Srvad], THRATRd vd URed Ao &
e {6y TU B BT e N BT IS | Y-
QRS SICHTH, JIQR H el IeHy W 1 T4 3l
TS | SUHE 2021-26 H WA o 7T Y HRIeHH B
FC (09) W IR & @@l & T8 iR AeeH
for gema Ry Y| ve R uRdeEr @
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SSITRUT I T 376l 956 H AN febar 1T,
TE! I A R & SIRIA g4 IRAT W)
TR CITenR 0T T 7T |

zadAdr f¢ad (15 3T, 2020)

T AT SR ST 1 HTHaTIU-UNS 4T
¥ qcad feast 7T |

fRreren fead (05 RAcaR, 2020)

Rigr feqd & IR W AHIAU-UA3MEEITHTH,
RAR 7 IR IJeR Aedfid [Genag @
e, . A sardd S ggerd Are H Uh
Tt IR B @ forg ST fovar | <5 0. &, €,
fFreere <1 €. sfiared BT BRisHH H R fhar ok
g foam | Sf. slara o Riefe fSaq @ Fg
TAT I & S B folg BT BT 6T U™ a= |
fRrerent @1 AT dl Y@ifehd dvd Y U ardl JRad
@1 | . O, HAR, Y (e - Wil qewi fa2y
®Y ¥ AfAfY aaipR BT g=dTe fhaT | 39S A1 &
PRIHH FU feba 77 | . G o, 2, . o
HAR AR S, . AL T A BIIHA DT G99 (6T |

2! g (14-20 RIAER, 2020)

TR # feH1® 14-20 RIGaR, 2020 & SR Bl
AR AT AT B WeE @ GRM e
gicRNAaia o fb sdelE, gord @ ey
TRRNAITaT &1 A fear | 2w &
AU Td REPR IR FRIE fadidh 21 Ryce,
2020 1 . YR FAR °IY, o2 Td Ferufd AR
NHAR 1 YHTRT, D [d9a1er qred e
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SuRerfa 3 T ga | feere Ud geuf w8iey
gRT yfcrafiraren # favrar ftreRal vd eHarRal
BT YIRGT UF SR YRR [T 1T | QT = |l
ARIRAT Td HHATRAT BT fET & YART DI ggma1
< U IMaE a1 B | e W) SR fear| 34
AR W d 78Iy - 7 e Tt fafi wrispai
¥ IATEYdD AT o o forg SfEHINGT Td HHemRal
B 9978 4 | B 9’ & A%d M @ forv
e U gedf qered o of. gulld BAR ],
Te A Ud AdTed, S, faa HAR S, @, W
T U 1 SRl B ERIET R §Y TSI Bl
ARIBIRG TN FA @ foly Aaq YN H_ B
@ET| <. e QT gRT IR R Y ewyare

ORI & 1T HRIHH TR ZaT |

Th ACE ST AT dTel HIIDH b SIRTT TS
HEIHT T bl 15041 SRICH (21 RYceR & 02 e,
2020)

RSO AT el BT 15041 ST 79 & fofv e
ATTIRH BRIBH B Yoo (o 21 RIFER, 2020
P BT TS | 59 R W T S UE ol D
TR G TG DI AT-3JT TR | 9T o H gfaer
e o 2] frEa gfoanfar smaforT @ g |
S & O, FRYE, WPer-THensdvaTH |
IHIT [T, faRiy wU | Il S 3R IR Ud
faer # TR & S og 25 RIdeR, 2020 BT IR
Rrgidl & IR # g | S W I (I ) @
ForAT el fae @t ) o SR faa, i i
il & RagTal @ MR W eiRa foam ar o1 | 59
HRIgH o, T g (euad! I €. of. FAR, .
Uehol DIl U9 S, TH. . FRC o I ANTNRGI &
Qe Sitae # e St & eul @ wEd B SARR




fopar 3R fHAMT & BT TAT I B ATAERAT
@ foly PV fAwr T S 1 SATERON BT A
R A R fear| <. syt <iferd, drafera g A

(AT & HedTor & fore ol auif & AT AR <o
@ qAIH el B SUfdl TR U fdaR @y
fpy | T Fel & forg (1) 7Tl S oIk Y #
D AT W ey gfoafiar aem (2) i o
BT W TR YR Sfafiar dfed & wrisA
IR v 0| R 02 R, 2020 B
STI-AFT BRAA, WeeR Jaie, R fovm,
feeel fazafdenera 3R . 1. T, dFR, 74 geuld,
ARAGHDAIA], TR Td S AdI], Saeqe =
Rl BN & fory Y I 31gH Jard gY Ml Sl &
Rrgfa & araf weqd o1 | <. gl FAR <, were
D U4 foad / wTg 3T RIS H & Ared
ARG T <. [T FAR, aRS a5 7 R
PHRIHH H T o |

odT R VTG faa¥ (07 37y, 2020)

HIGFFI-TNSIITRITH, YA, BTG 30 99
RITYAT faa I fagerel wd ¥ A1 | S, foreta Wt
I, JU FEIRYS (G fI=H), WIhary 7 FHY
faarT # AR @ WIfd U T O R @) |
S8 VAP §a1d # SIauenfian fhardmad w
TS 9Tl U B! | “Sifdep qard gege IR Al el
T IR U Ul aTdi T AT (BT 72T, T8l .
39T ToTds, TedeT; . Ul B, dshddl], AB-31eTel Uq
AR, TUHATRA, g faeel; <f. vA. 0. SraR, FMawa
HERIE WY (G4 Td &), A1epargy, 78 fecel!
T T ford @R Sroe-3r faaR @ fahy | 7. .

®. °IY, (U, WIHarU-TTelgdITaTH, IR -
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Y ¥ VI 919 JeeH Bl Hewll, g UNGH,
ITHYM fehamaerl iR Al drRFRdl W faey
T fear |

Al fdedT faad (07 fercer, 2020)

PN 3R Hag &3 &I S Tfifaral 4 9g erl
B ¥ HfETS Bl TS YT Bl & | g¥fery, W
HREBR 7 15 IR B AT A [ feaq’ &
w9 ¥ ST ST ARG AT YSH Bl &, O b I
Afeen fhar g & andie § Wa g A
AR I Ao fegq aiftd fear g
HTPTTU-UTME dIGHTH 3T T Hec Brishd
@ I AR (B & FI SSDT D ST
W U6 HRIGA F SRIH fdar| . dl &, 91,

foeerd, HpITU-THeEdTaud = Hfger b
feqsr W wfean fhami & 1 B Fare foar &R
RGN R I DT G IR R G
wfgaelt @ 9 JHeRi W a1 @ | I At
HRIGA & IN H AT b, B ARfl o
faeRor 3R HfY Tiafafral & yeeiE & forg ve amee
B faBRIT S BT e feam |

€. el BAR T, FAITD GRT SRIHH B dI%
TR e e () o SRmE @ YR | 8
AR M g 79M @ BRI Bl IR R
U Al 9T &I WAl 61| Hage aied P
BHR TBRC BIUHH & TII-W1 ds+e! 3R Afden
i & folv Ue URWRS It 5 &1 Ao
foam T, forers R B FRIBH & Tidi, i b
G, TRIET, NI, Thell Ud g8+ 4 |adId ST 10
[l T S qe-agai, 31 W 98 9 40
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AT @ A ggerdl WU W 9N fordn | wrisd

R & AT-UNT B &7 3 20 3R Afen e =
AT T ol | R d=1d . 31t <ifer, Sf. U,
@. o, Sf. 1. . Rrafel, S7. &, 9. I 3R o=
7 URERE gl &3 H AR fham ¥ fRaR 9
AT @ | . ol OiF gRT IR [y T g=yare
TRITA @ AT HIIGHH WO foa T | vt Hrisd
BT T3Tel AIS B A1 W AT o 17 |

AADT SRS Ud TS Tl faad (27 3faear
3 02 FTG9R, 2020)

qddhdl TTohdl 96e | dared 99 f=felad

BRIHA! DI AT YLTTHAT D bIdS-19 Bl ABAT
TR 3T /AR TRBR | U L Dl UG Yo
fepar 77T |

PIfdS-19 DI ABAH S foIQ YA BT H3
TS DI G, ARG TN AR TG A TS

Sf. e HAR T, Ared ARHR 7 e 27
TR ¥ 02 AR, 2020 & SR FY T g AADl
SIRTOEAT TS S 78 & G H garlT | TIeard,
. UdSl DRI, WY eud (GrIHu) T aHl
WH Fewl Bl 3-FIMSl Bl AU e 3R
PR § JRMER & (AR & oy 9 W
S| B SIS $ fofY Ueb aTal U B | T
& T TSIl B foly gD 9RA, TE RA” W
[GI 29 3FdCa], 2020 Bl U ey URIAIRa
ST Y T |

[GAId 31 S@ceR, 2020 & S TH. &. o,
AHAT ATBNI, HTHATI-TASSAITHTH, IR -
“FaRiia Faadr SUR” W TS ardi o Ufd B
AR W W qewl B BIgel U9 Bd §Y
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SIHAR f1IH! 1 €T 4 e & foly el | o, U,
@. 91, FQed, WIGarU-UAMSdIgdyH, AR
RER JocTiHTS Ucel Bl SRl F1 8g |9l I
TR B I Thar fead @ Iy I |
[FT<eTa, WIHATIU-UMTSHITHUH, IR + |l T
AR Bl A T4 G & qN H U HR
T 39 91 W IR {31 & W) e 9ew |6 &
ufer 9fieg 32, T Teed bl wel qem ARy w9
%9 vd Fgfed & Rwdid wdaar amer o B 9
|

e, rpergu-CaTEdiTaT g v T
T W3 WA o & SWRid, S 91 &, <wish, gd

Td HIGII-3TE.TH.CH.T, HITel = “Praferd vd
AT H TR Bl At & SYTA” TR Ueh a1l IRl
D1 AR 39 AT R U+ 39 98 & YINIAG UG
IIENAH 3G B T G TRl & ATl TR
fehar | €. Uehol PIerel, WYad Qe (Srgaer)
BRI T BRA B T H A T 3R Agaqol
gl & forg #f <Rl T g=gare {6 | ATl e
T RIh FERI BT ggaTe B §Y HIRISHH HI
ERIKEIN

WSl A

WIG3U-TAASSITHTH F Wodl &l U (i
Tffafey & w7 H SR B diftr W e iR
fram & 4 I8 ST Bhells o W e 7
TR & TRERT TAT ATI-UIF B a1 T Tod X |
ol waeodr ok iR @ Wwodl & IR H
STRd DoA™ @ oIt THSITHST BRIHH & W

J Al ¥ wWesdl AMAE FAT| 5 DIdS-19



TeMR B Rafd §, 899 A-Tprg U9 Weodl )

9 IR T difds SHa YHTd &l el | [T Sl
T | HETCAT TSl &1 15131 Sl & EaeR W
faRIY &Y ¥ BB Wl HRIHH A [T T |
39 Ay & SR BRI & URER 4§ gaRiIor 4l
ERIERI

541 SFHYU AelledR WAl @I 4o (21 Tae,
2020)

HIGIU-UFTSANTRITH, AR 1 541 IR dob
fQi 21.11.2020 @1 Sf. 1. <. AR, Y4 feue,
TUHRIRE], 78 faeell @1 afederal 4 g3 | SIRGdl &
I wew, S @ @) I (qd e denfe,
PICIITI T, HTHAU-HIHaT, 75 facet); <. .
e AR (o e, gerd-
TRmRdd), W8 fReeel), € wa wa RiE (@
FGETep, HTGArTU-AMSIE SIS, HReATer); .
&, HY (a2, Hpau-UrangdITaTd, IR); S
aE. Ul [NE (WEEe weieed (G ua ),
WIH3TY, T faeell) 3R . U1 Ierel (Fga e
(3FTer) Ud e i), HIhau-UaNg U,
RITYR < 5 H AT foran | AT 1 44T SRUH doh
BT IR AR FTHY, fReor qoir faer & wafda
fafr=t el W faedR & == a1 |

AT 3R R1eTT FdMl W Ve YRR arell
T BT SFAN febar T, o <f 0. . @shad
(Wew, TUHSIRE! U4 Jd WeTdd HeTiase (fhl vd
&), <. Ry wred (e, Hhau-TamsyraT,
qRIH), S, 37v1d JeAd (Fewd) ta <. 3. 3R,
I (SFSIAR), WIprgu-MeUeiydl, Wl qe S,
forvs HAR (e, Blearerd GG YNt
TR, THUTH) 7 ST Fawl & WU H 9 for |
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€. . BAR, G M2 (TERATEEIR), . T4,
P, AR, YT IS Ud FYFT PRIATES [
(Rrem), ST YMTRAT TRIT HTh3TIU- oS S ITHTH,
IR & W dD A W dod § 9T form, o
Tgeret HIe # I foha T o | 96 & forg
TR BT GIRT e 3T ARVH! & 37eaed, . . 8.
ARl @1 JURATT W 5 BT TIRg 98 T | 5 |
T Sl UG ATl 7 qearet qrs H AT foraT |

IGIU-UTYUUE IRAGHT & aifis FellgdR
Affe dd

WIGU-UUUATE ORI “HFHAT & ol
SRR WU SRST B ggdr AR ST fauropai
A iRy YaH @R @ foly HI-uicael JmeEnRd
dsRNA feclladl Red &1 e’ @ e
QARSR AT 31 d6% Ig3rdt s 4 faid 22
[GaR, 2020 &1 ST BT 75 o A= Bl
AT, HIHATI-UAMSHITHTH, IR (T D),
TRMSAGNSIR,  AIpargr-argore, 7% feeehl v
A Cl-faeedl, 78 faeell @1 yufy & qHie o
Tg | 9% H SI. P YS! TH, el Ud YHRITEAd,

dTIS; S ST Gook THI, Wew 3R UIHIR,
soaeie fage favm, feeell favafaeme, =
feeell, ST, SHIEIY HAR, Hew Ud M, e,
WIPAII-THAEITHCH, AR, S, Uebol eI,
=1y 33 Ud g M (Sgeer), Hh3ru-
TS 4 TUHTH, JIATR; . 3Fel HAR, T I+
Td TEISl, TAUQaUh, 78 feoell gRI I ¥ewd,
. e Hed, Aew vd ARAGIITE, Her i+,

URu fAgfd s TR, W u-HIdherd, g
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feet, Sf. AR FAR JUw, Hew Ud ARIUIRTS,
T AFS-v, THMSUSIENR, 8 faeetl, . g
f9g, 9ew ugd dAfdieg, dgE UIBER,

feeet, S afer T, Fer Td v denfee,
BRI YU, HIHaIU-UANSdIHTH, AR, .
@, Y. I, WeW U9 WU dene, fad u9 o
HEIBN, ATHITI-YAIITACH, AR T4 <. i
7. Rafel™, 9o R dfad vd diere, yere
A, HTHATU-UMSdITHUH, TRIQR SURT o |

3o BT YRA $f. 0. U, Rrafel™, aRaeH T &
e 39 §INT U TV Nele & < fdhar |

S® SWIA MQed, APHJU-TMGTHTH
IRATSHT & TFfd R IR fewforr & | g
FIYP o AMD AeedR AMTT D 966 (2019) B
VR T RUE T IRASTT @ 91 9
SUAR, Joic ITIN, AW 9¥ & fofy dabrian!
HIUHA 3R FeEdR AT gRT faR {6y 7 el

% IAIC B HMIHIFTI-TAYURITE Bl 4o & IR H
ORIV (3T | §8 URdTd @l dal & Yo
IYH Ud WIS o Usel T 98 & SR U
T BTl & fqaRoT el by | e RciioRont &
SURT, AT & Fewl | U T B @ fdavr W
lEd ded BN FR o GIR axA B folY Gaa
fev | wemEaR Afifa & srge ¥ |l g # qur
RYTIG WR W IS 19 HEHAN S SR AlbeISH
& AV M SR gRT 3T dd 6 Y B @
I ) |

YTl ueEdrel (16-31 TaweR, 2020)

WW‘W@WW, NEEN 9 feqia 16-31
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faeR, 2020 BT AT UGATST FART | G|
Tl @ Sl W AR, Wga  Meud
(TEAIEITEeR) @Ry Meerd gR1 feid 16
faiaR, 2020 @1 foells T8 @Bl IO B AT
foam T | e & URER W waeedn Tafaft 17
fodaR, 2020 BT IRT WRER & HRIBH TSl
TGATST” 2020 & TCATgeE & qad (haT AT S 30

fedaR, 2020 T SIY 8T | VT TIffaferar a- e
e 831 H 30 fIweR T Uid o T T8 |

i 18 fawiaR, 2020 FI AT HI TP T,
. eitel AR o, <. O, O, Rraferm vd €. @,
¥ 2 R, G, eel Td diiel Mt @
[GaMl B W@eedl & Hgdl & d] H a1 HiY
HFIRILT Pl HHIRT Td WIe § gRafd SR & fofv
AR U @l dife fee ey @il |
gRafcid BT AR WIS B AT Wl § G HI
P15 JHAT UZATY a1 ITINT IR §a 3R Witew
TR & 41 STel-Si+Id Gd WTEl-SA+ih TSI &
Beld Bl 1T Ol T | $0S AN, I PIfde-19
THAY B Ml eedl Ud NIRRT 9T dTel
gl @1 BT & IR H BRI YT B T | T
UTANd S < U S B & AReTd | qeltbrd ol
3R Ul SR e B WeBdl BT ey oR
SAqfer ST oeT fobar |

fedis 22 fe@aR, 2020 @I WIHATU-
THIATSATRATH, YA B I Gl B U &9 o
IRfdd AR W I8 @ & foy o Wiier /e
forst JR HY Srafdret o yee v R € 3R W o
TR & TR BT {5 THR T IR €, QT Foreran!
i, @ d HA BT R T | iR Tal @
feRATeT WY AT H €T 1 320 T O vl & TorTanl
ST J SHferereR MUY AT & HY H X & 3R Ay
T BT FHIGHRE 9 1Y (NADEP) HHIRE IR




B B (ol STAN FR & | fbAHl dl Gewoila

Rd Sael, o 6 gReeA, BeRifder,
TERSTTONT T Bic] 3fafy § sl davg sdfed &
ST aTel! 31 31afTe Had (Bf) oF 7ewl & IR |
g | ferar! a1 98 A orre & 8 {6 9 3 T
4 g1 B YT BT A T | S5 59 IRV & IR |
¥l g T fob S ST H GeH U4 ggd wial Sk
gereferl g4 TR JMITAa I &, SIIR SFFT q=aT g
TS W AG 3R 7Y ey H yHIfd B E |

o 23 faWeR, 2020 @I FaweM i Jalel
BAR T A AT feaa o 78 iR 9Rd & @
e A =eR] TROT Rig B e o |ier WY
S R o W o | e B G 1
PiY # AR 3R PIfe-19 31 b Afed <fHd
S H Wqesdl @ 981 & g § SIHBRI TS B
1. v, S 0 o, Riafel, € 9 AR, S
SR, 1. T4 fY Ih Gaw| Aled T T8 1 S,
0. oM, I @ IF[ars # o feaw &
R T AIESl Td H U6 SR &7 Ao
foharT | A oA @ e 25 fasfaR, 2020 T
JRIET 12 T FIRF BT G- & folg T
foael @I e (pmevents.ncog.gov.in) T
ST TSRO R @ forg Urefed foan | goa
3TCITaT, B PIfde-19 BT VHAM b ot 39 T B
fearl & St SIFTo T &) Bl |

25 faweR, 2020 FI S W. BAR & <Iged A
HRIHA BT AN fHar 77| AR & 9
ISl T T BT AAAPT SR T B
Wh TR - WA & 79-[HT Haei qerr 3
&3 @ - XaesdT Afafafey # W forym | 59w
feaN /I BRIHH JATATS, 1 R H 3Iford
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FRIHH # iR o) % W WwIe Tedl iR
faml B A T @ 39 AR drisd &
R H 7| UHOIGHGH, THEEdl e At
IRATSHRIT ¥ Adg IS, 3T Wit Aewi iR
o afed 225 & i@ RauR® 9 AWM
T2 & BRIHH AT BIER SR BIRIFH B
T @ foTv U USiiavor R | AT i, A
RIST, SFSHT, T, IS, FHI, I0Tell, eegelt amfe
F AIGE FRMT 7 HperT- T AITHTH @ N
foar ok Pifde-19 & feenfce & daer § A
YRR & HAE 3R Ha el Bl ol |

fesid 30 foviaR, 2020 BT <. . &. TR, SU
TRIFGY® (THRIRYH) - I, IR 3R AT @
g H Weodl W Uh AR YK (b3l | JERII0T
BRIGH & T8d, TR & Y a1l & ATH-UN TS
T QETRIGYT febdT T | §9 TRgars & T Brispdl
Bl IRT WRHR TAT BUNTTG IR & Dlde-19
feonfden &1 oo @) smafsa fharmar|
HRIHA! B S, Gl BAR I, Yo dmire vd
e ARPRY, foas /AwiTE HRIHH A, 3R
. 079 HAR, IR I = Haford fdar |

PIfS-19 HERI Bl b b fory feby TY ST

o IR H, 547 HAB! B HIJ I T Plids-19
TRRY ¥ Ufolifed 91w 17 40,890 Al Rebfe
fpy T E |

o 3 T, Tl W G BIfdS-19 | el gU
o ST 97¢ H ! vE R &l Y o | BIfds 19
TN & BRU MIGU-TTEETaTH &
foey Y TP TSI B Sla B PIg ITETT -Tal
Ul |
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UAh % IS AND UgIdT &, 310 B Bl
g1 / AfeTgs BT 8 3R DIfdS-19 B hefld

BT e T AT X A AITe SRR
P U1 PRAT @ |

T wWH gewl AR Aieeygel & s
S E |

URER BT AIfSIH BIEUdARIge Hiege ¥
PRIG—NIg A (I AR W AfTergs foar
I & | AT el 1 A - W fasgfia
frar S 2 |

SR A U0 BT AT G JABTRAT 1R 37
TfIeT WT, REM T T SAHad! g o
@ |

WTHAJU-TAAGAIVEH 1 FIfde-19 @
feenfdell &1 ure d)d gy, veEadl &
Ted BRINIE WIod @ [l Bl e 41+, 3iR
HSDH ol e oy |

T GAY ¥ I B TG o [olY Brferd 3
AR W geret e # 531 BT AT FRAT £ |

ort 2020

Do, N
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URRRI H B R T8 SIHGT $ IR-91R T 41+
@1 G 9SH o fog ST 97 Ul §RI TR &l
qreT IR RN fohy U § |
WPHITI-TAASAITHTH B AT GRT HReI
& IR # fir ard 9 g8 dieegs @
gt B T w7 9 FRE @ 9 R
aife a8 ghled fear o 9a & wHven
feendell & | A g 99T @ @
3uTer e ST T&T 2 |

TITB AR IR 3R THSTTHS] $RIHH &
TAR WA & - & Tidl § Hifds-19
® Y9I BT b & o0 SITodhdT Brishy
ERINEN

WIHATY-UTNSIITEHH, IR S qA<9d T4
T afafa (@ifds-19) A9 & URWR H 39
I B TEAar 9 R wRal @ 6w T
el gRI difde-19 fRmdal &1 ogured
forar S |



faR wd s13edia sifcfaferen

IR (G AR R e Y A ugeell ROt el (15) @

foraral 1 va REd FHa-d @ ue @ |
WIG3TY-TAASAICHTH, IR & deT-dl D T AT ©: TTMal $1 &l IR IRT fBam a7 5 75
g W ARG F ! Al A AR RIS 631 B fer T erreAT~aret B |

43 ﬁRepoﬁ 2020



Annual Report 2020

INTRODUCTION

The ICAR-National Institute of Biotic Stress
Management, Raipur was established with the
status of Deemed to be University, as approved
by the cabinet, and came into existence on
October 07, 2012 during 12" five year plan
period which aims to carry out the mandate
including 1) basic, strategic and adaptive
research on biotic stresses in crops and 2)
development of quality human resources for
academic excellence, linkage with various
stakeholders for technology management and
policy support research.

The research and education is planned to
be carried out through four different schools
covering various facets of utilizing modern
scientific tools to understand, educate and
mitigate biotic stresses. These four schools are
1) School of Crop Health Biology Research
(CHBR), 2) School of Crop Health
Management Research (CHMR), 3) School of
Crop Resistance System Research (CRSR) and
4) School of Crop Health Policy Support
Research (CHPSR). Since the schools have not
yet been established due to want of Joint
Directors, the NIBSM has been divided in to
four sections including Entomology and
Nematology, Plant Pathology and
Microbiology, Biotechnology and Resource
management and technology transfer to
undertake research, education and institute
building work.

Totally 20 scientists including two Joint
Directors, seven Principal Scientists, three
Senior Scientists seven Scientists had been
working at NIBSM under the directorship of Dr.
P. K. Ghosh who joined the institute on January
14, 2020. Around 15 institute funded projects
and five externally funded projects under four
programmes including 1) Pest and Pathogen
Genetic Resources (PPGR) and their
Management, 2) Molecular biology of biotic
stress reaction, 3) Genetic and Molecular
resources for stress tolerance and 4) Strategic
and Adaptive research in biotic stress
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management were handled during 2020 under
the guidance of Dr. Pankaj Kaushal, Joint
Director (Research). Few of the significant
research achievements include hosts and non-
hosts factor for begomovirus infection,
promising bacterial endophytes and
bacteriophages for diseases management,
genetic groups of whitefly (Bemisia tabaci),
super donor rice possessing multiple resistant
genes, secondary metabolites of
Chromobacterium spp. with antifungal
properties, bio-management of root knot
nematodes, registration of tetraploid rice etc.

The EFC 2021-2026 of NIBSM was
prepared with attractive programmes including
flagship programmes, inter-institutional
projects and institutional projects to fulfil the
goals of sustainable development in Agriculture
which aimed to start a dozen state of the art
laboratories. The road map and budget required
for initiation of education programme at
NIBSM were also included in EFC 2021-26. A
total of 14 pre-proposals were submitted to the
NASF, ICAR, NewDelhi for financial
assistance to work on novel and untouched
areas of biotic stress research. The 5" Research
Advisory Committee, 6" Institute Research
Committee and 7" Institute Management
Committee were conducted to discuss various
issues related to research, education, institute
building and administration.

The NIBSM education programme was
initiated in affiliation with ICAR in which nine
M. Sc. (Ag.) students got admitted in various
subjects including Agricultural Entomology,
Plant Pathology, Agricultural Microbiology,
Molecular Biology and Biotechnology,
Genetics and Plant Breeding, Agronomy and
Agricultural Engineering. The faculties of the
NIBSM are being involved by the IARI in
teaching of M. Sc. and Ph. D. courses on-line
basis during the first semester of 2020-21.

Out of 125 acres of research areas of
NIBSM, 30% (37 acres) were occupied with



new infrastructure including 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. which are in the verge of
completion in the plinth area of 15160 sq. m.
The construction of remaining infrastructure
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such as girl's hostel, electricity sub-station, roof
top solar PV system, boundary walls and
laboratories are in progress.

Out of 3476.43 lakhs as budget,
1217.74 lakhs was spent towards various
activities including research, administration
and institute building during 2020in which a
total of 67.87 lakhs was spent towards the sub-
plans including TSP, SCSP and NEH.
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VISION

Effective mitigation of biotic stresses for enhancement of farm prosperity.

MISSION

Alleviating biotic stresses in increased agriculture production.

MANDATE

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

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

OBJECTIVES

. 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

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

Indian Council of Agricultural Research

!
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Crop Health Policy
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WEATHER REPORT (2020) OF ICAR-NIBSM

Month Max. Min. Rain- | Rainy Relative Vapour Wind Evapo- Sun
Temp. | Temp. Fall days Humidity Pressure Velocity | ration | Shine
O (°C) | (mm) (%) (mm) (Kmph) | (mm) | (hours)
1 11 1 11
Jan. 26.6 13.0 22.6 2 86 46 10.7 | 11.0 2.6 78.6 5.6
Feb. 27.1 13.7 85.6 6 88 45 11.5 10.9 2.7 85.7 6.1
Mar 32.4 20.2 49.0 5 84 45 16.6 | 155 3.1 126.2 7.4
Apr. 38.3 22.8 13.2 4 71 29 17.1 13.7 4.8 196.8 8.7
May 40.9 25.3 40.2 5 64 28 182 | 147 5.5 250 9.1
Jun. 34.5 25.4 298.2 15 82.6 | 62.7 | 225 | 223 7.1 137.4 4.2
Jul. 33.0 25.8 245.5 15 87 69 235 | 24.1 6.1 110.5 3.9
Aug. 30.2 25.3 441.2 22 91 78 23.0 | 239 8.5 88.7 2.0
Sep. 32.9 25.7 89.4 7 90 68 23.6 | 234 3.6 98.3 5.0
Oct. 32.2 23.2 19.8 4 89 54 206 | 184 3.1 100.9 5.5
Nov. 30.8 159 0.4 1 85 33 13.0 | 109 3.0 102.8 7.8
Dec. 29.3 12.0 0.0 0 87 31 20.1 9.0 2.0 95.0 5.4
Total - - 1305.1 86 - - - - - 1375.9 -
Average | 32.6 21.5 - - 834 | 50.7 | 182 | 17.2 4.6 - 5.9
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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)

Screening of different accessions of Vigna
species to yellow mosaic disease

Totally fifty-one accessions of Vigna species
were evaluated for yellow mosaic disease under
field conditions, followed by agro-inoculation
and vector transmission from the agro-
inoculated mungbean as source plant to healthy
plant. Symptoms were noted and total DNA
from all the samples were tested by PCR using
the primers specific to DNA A of Mungbean
yvellow mosaic India virus (MYMIV). The
symptoms and PCR amplifications suggest that
the accessions such as EC927718, EC927722
and EC927732 were found resistant to MYMIV.

Project EF008. 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,
Lalit L. Kharbikar)

Infectious clones of Tomato leaf curl Karnataka
virus (ToLCKYV) infecting tomato

To identify host factors involving during the
infection of begomovirus infecting tomato, the
development of infectious clones of the
genomic components of begomovirus are
essential for inoculation. During the period of
report, DNA A of ToLCKV dimerized in
Hind1l site in pUC18 vector and betasatellite in
BamHI (Fig. 1). These tandom oriented dimer
clones of DNA A and betasatellite were sub-
cloned into pCAMBIA2301 vector and
transferred to Agrobacterium tumifaciens strain
EHA105 by liquid nitrogen method. The
agroinoculation of these constructs on tomato
and Nicotiana benthamiana produced typical
symptoms of leaf curl (Table 1). These viral
constructs will be used for identifying non-
hosts and host factors essential for infection of
these viruses in the susceptible host plants.

Figl. Agroinoculation of TOLCKV (Raipur isolate)
on to N. benthamiana and tomato cv. Pusa Ruby

Table 1. Agroinoculation of genomic components of TOLCKV

Host Name No. of plants No. of plants Latent Symptoms
inoculated | showing symptoms| period

DNA A alone

Nicotiana benthamiana 5 9-10 Leaf curl, reduced leaf size

Tomato 5 17-18 Mild leaf curl and yellowing
of leaves

DNAA+CYVMB

N. benthamiana 5 9-10 Leaf curl, reduced leaf size

Tomato 5 16-17 Mild leaf curl and yellowing
of leaves

Annual Report 2020



Annual Report 2020

Technique to identify virus replication and
movement in hosts and non-hosts to ToLCKV

The agroinoculated tomato plants with genomic
components of TOLCKV were fed with healthy
whiteflies with the acquisition access period
(AAP) of 24 hr to get viruliferous whiteflies for
ToLCKYV. Such whiteflies were collected and
single whitefly was allowed to feed on 1.57 cm’
leaf area of mungbean and tomato using
microcages with AAP of 24, 48, 72, 96 and 120
hr. Thereafter the 1.57 cm’ leaf samples were
collected at the site of inoculation of whitefly on

ToLCKV and the same area of leaf sample
adjacent to the site of inoculation. Genomic
DNA of these samples were extracted and PCR
was done with primers specific to TOLCKV. The
experiments showed that the positive
amplification was obtained within 24 hr.
However, the amplification was very well
obtained with 48 hr of feeding. After two days,
the virus moved to adjacent sites. No positive
amplification obtained with mungbean
inoculated with ToLCKV (Table 2). This
technique will be very useful to identify the
stages of restriction during virus pathogenesis.

Table 2. Single whitefly transmission from ToLCKYV infected tomato to tomato and mungbean

No. of leaves
inoculated

Time interval

Adjacent - L

PCR results
Inoculation point Adjacent - R

Tomato to tomato

Before inoculation

24 hr

48 hr

72 hr

96 hr

W W W |W|W]|Ww

120 hr

++[+]+]+

Tomato to mungbean

Before inoculation

First day

Second day

Third day

Fourth day

WIW W |W|W|Ww

Fifth day

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

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

Whitefly, Bemisia tabaci is a polyhagous pest
infesting wide variety of crop plants, weeds,
ornamental plants efc. in more than 82 countries
including India. It causes significant direct
damage to many crops through desaping and
indirectly by transmitting number of plant
viruses belongs to Geminiviridae. Plant virus
transmission efficiencies and host preferences
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of various genetic groups of B. fabaci have been
reported to be significantly varying which will
have consequential implications on seed and
commercial production of crops. Therefore, it is
essential to determine the population genetic
structure of various genetic groups of B. tabaci
and their transmission efficiencies with respect
to begomoviruses in various crops across India.
A total of 625 whitefly samples were
collected from fifteen different host plants in 41
sites covering 12 different states including
Tamil Nadu, Maharashtra, Chhattisgarh,
Jharkhand, Gujarat, Uttar Pradesh, Delhi, Goa,



Arunachal Pradesh,
Madhya Pradesh, Andhra
Pradesh and Punjab (Fig.
2). The host plants covered
were brinjal, tomato,
potato, chilli, bhendi,
cotton, soybean, cowpea,
bitter gourd, sunflower,
ridge gourd, basil,
chrysanthemum, congress
weed and tobacco. Total
genomic DNA was isolated
from 330 individual
whiteflies. A total of 282 mt
COI gene sequences were
generated, edited and
analysed using standard
analytic tool MEGA 6.0 and
compared with references
sequences to identify
genetic groups.

Genetic group
names were assigned based
on the similarity with the
reference sequences
reported across world. A
total of 11 distinct genetic
groups were identified in
south, central and few north
Indian states (Fig. 3). We
reported three new genetic
groups, Asia II-3, Asia I1-6
and Asia III from Chhattis-
garh, Andhra Pradesh and
Mabharashtra for the first
time in India. Asia I mostly
recorded in central and
northern states while Asia
[T was recorded exclusively
in Chhattisgarh and Andhra
Pradesh. Asia II-7 is widely
distributed in South and
Central India. However,
MEAM-1 most popularly
known as Biotype B has
been widely distributed
across the regions.
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Project 1.4. Identification and characterization
of bacteriophages against rice bacterial leaf
blight pathogen Xanthomonas oryzae pv.
oryzae

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

Due to the ineffectiveness of chemicals in
controlling bacterial leaf blight (BLB) disease
of rice, development of effective and eco-
friendly bio-control measure like phage therapy
against Xanthomonas oryzae pv. oryzae (X00)
can be an alternate approach to control this
destructive disease.

All the sixteen isolated phages were tested for
their host range and none showed bactericidal
effect against heterologous host viz., Bacillus
cereus, B. subtilis, B. thuringiensis, Serratia,
salmonella, Escherichia coli, Staphylococcus
and homologous host, X. campestris.

Efficacy of bacteriophages in liquid culture
medium

Efficacy study of individual bacteriophages for
their bactericidal activity was conducted in vitro
using liquid culture assay. On liquid culture
medium, upon co-infection/co-culture of phage
with Xoo pathogen at 0.1 multiplicity of
infection (MOI), isolated phages were found to
kill in a range of 65% to 95% bacteria within 24
hr as evident by visible turbidity and viable
count of bacteria (Fig. 4).

Fig 4. Decrease in visible turbidity on liquid culture
media in phage infected bacterial cultures (A, B, D)
as compared to bacterial culture control (C);
Un-inoculated media control (E).
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Characterization of phage
Effect of pH on viability of phage

The viability of phage at different pH ranging from
pH 2-12 was studied. Phage was found to have
about 99-100% viability at pH 6-8; about 80% at
pH 5 & 9; 40% at pH 4 and 20% at pH 10 while it
waslessthan 1%atpH 2,3, 11 & 12 (Fig. 5).

Effect of pH

120
100

percentage viabllity
g 8

20

2 2 a4 5 6 7 8 9 10 11 12

Fig 5. Effect of pH on viability of phage

Effect of chemicals on viability of phage

Phages were treated with 5% aqueous phenol,
10% chloroform, 40% formalin, 1% SDS
solutions for one hour at 28 °C. It was found that
40% formalin has maximum lethal effect on
phage up to 99.99% followed by 1% SDS (90-
97%); 80-9% lethal effect in 10% chloroform
and 5% aqueous phenol.

Molecular characterization of phage

Viral nucleic acid extraction procedure was
standardized to remove the bacterial genome
from lysate and to get maximum viral nucleic
acid. Nucleic acid was extracted from all the
phages (Fig. 6). Further molecular and
morphological characterization of phages is
under progress.

M11 2 3 45 6 7 8 9 10

11 12 M2

Fig 6. Agarose gel electrophoresis of nucleic acid
of bacteriophage (1-12)
M1: Lambda Hind III EcoRI Marker
M2: 100 bp Ladder




Project 1.5. Exploring host-microbial cross
talks in agro-ecosystem of Bastar plateau zone

of Chhattisgarh
(Mamta Choudhary, B. K.Choudhary, Lalit L.
Kharbikar)

Microbial ecology of agro ecosystem has been
explored to study the interactions between
microorganisms and host system. 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. This study
may lead 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.

The best model of Integrated Framing
System (IFS) in each district of Bastar Plateau
zone of Chhattisgarh have been identified for
the study. The sample collections for one year
duration have been completed for temporal and
spatial data on microbial diversity.

A total of 1145 bacterial isolates have
been recovered and cryopreserved for further
characterization. Maximum recovery of 435
bacterial isolates was made from forest based
agroecosystem, followed by 366 isolates from

crop based agroecosystem and 344 isolates
from animal based agroecosystem. The pattern
of recovery of isolates indicates that the
microbial diversity and density remains within
forest ecosystem. Similarly, maximum
recoveries of 605 bacterial isolates were made
from the samples collected during the season of
monsoon, followed by 322 numbers of bacterial
isolates recovered from the samples collected
during winter season. A least recovery of 218
isolates have been made during summer season.
The seasonal repeats for sample collections
were made to correlate the temporal and spatial
variation of the resident microflora in given
habitat. The representative isolates were
subjected to antimicrobial sensitivity against
commonly used antibiotics and the results were
interpreted as per chart furnished by the
manufacturer. The antibiotics used were
ampicillin, amoxycillin-clavulanic acid,
oxytetracycline, tetracycline, doxycycline,
kanamycin, gentamicin, vancomycin,
rifampicin, cotrimoxazole, ciprofloxacin,
ofloxacin, cefotaxime, cefixim, streptomycin,
and colistin. The results revealed that the
members of Enterobacteriacae have shown the
tendency of resistance against cephalosporin,
macrolides and fluoroquinolone antibiotics

(Fig. 7).

Antibiotic Sensitivity Pattern
Enterobacteriacae
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Fig 7. Antibiotic sensitivity pattern Enterobacteriacae
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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)

Bacterial endophytes were screened for
antimicrobial potential against fungal
pathogen, Sclerotium rolfsii and plant growth
promotion (PGP) activities under in vivo
condition. It was found that bacterial endophyte
(53P) showed potential to enlarge root length,
enhanced the protection of chickpea plants
under drought stress conditions. Plants coated
with bacterial endophyte 53P showed higher
tolerance to drought stress as compare to the
control (without endophyte). The traits
including plant height; root length and fresh
weight of roots were significantly different from
control plants (Fig. 8). Bacterial endophyte
(53P) also possesses antimicrobial activities
against Sclerotium rolfsii and in planta
validated in chickpea. Bacterial endophyte
(53P) showed enhanced protection of plants

) R ) - O 8
Fig 9. In planta validation of bacterial endophytes
against chickpea stem rot caused by Sclerotium
rolfsii (a) Control plant (b) Without endophyte
tretated + SR ; (c) endophyte tretated + SR
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under S. rolfsii pathogen stress conditions in
chickpea plants as compared to the control
(without endophyte). This bacterial endophyte
showed dual protection of plants from fungal
pathogen and drought stress conditions. These
isolate can be explored for combating
simultaneously biotic and abiotic stresses in
plants (Fig. 9).

Lipopeptide genes in the bacterial endophytes
isolated from pigeonpea

The antimicrobial peptides (AMPs) or
lipopeptides are novel class of potent versatile
weapon to control a variety of phytopathogens.
In order to confirm the presence of lipopeptide
genes in the bacterial endophytes of pigeonpea
having antagonistic activities against soil borne
fungal pathogens namely Sclerotium, Fusarium
and Rhizoctonia. PCR based detection showed
the presence of surfactin and antifungal iturin
genes in the isolates (Fig. 10). This suggested
that endophytes might secrete these
lipopeptides inside plant tissues or on their
surfaces to protect them from phytopathogens.
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.

Surfactin Iturin D

M1 234567812345678

Nt

- W wew
% -

Fig10. Agarose gel showing PCR amplification
of Lipopeptide genes from pigeonpea bacterial
endophytes, M: 100 bp ladder, 1-8, bacterial
isolates



Project 2.2. Identification of biotic stress

induced promoters from resistant source plants
(P. N. Sivalingam, S. K. Jain, Vinay Kumar,
Lalit L. Kharbikar, Ashish Marathe)

Isolation of promoter/ upstream region of
isoflavone synthase gene in resistant and
susceptible soybean

Isoflavone synthase (ifs) gene is reported to
express upon begomovirus infection in soybean
and other legumes. Therefore, 2 Kb upstream
region to isoflavone synthase gene in mungbean
from Legume Information System (LIS) has
been identified and the primers were designed
for amplification through Phusion polymerase.
The primer sequences are Vr-FP-
CGGGATCCCGTCTCTAGC
CTGACTTTCAAGGG and Vr-RP-
ACGCGTCGACGTCGGCCTTATGTTTGTT
TC TGCCAATACCTGAAG. Using these
primers, approximately 2 kb upstream sequence
to ifs was amplified from resistance and
susceptible genotypes of soybean and
mungbean. These amplified fragments cloned
in the promoterless transformation vector,
pORE-R2 and transformed to Agrobacterium
tumefaciens EHA105 (Fig. 11).

Fig 11. PCR amplification of promoter region of
ifs gene from soybean resistance (DS 9712) and
susceptible (JS-335) source plants at different
temperatures. Lane M: 1 Kb DNA ladder;

R- resistant plant; S- susceptible plant, S- promoter
release by restriction from susceptible source plant.
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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.)

To introgress bacterial leaf blight (BLB), blast
and brown plant hopper (BPH) resistance genes
from the pre-breeding lines or wild rice lines/
were crossed during the kharif season and their
harvested seeds were sown in the pots for
raising nursery. Marker assisted selection was
performed for selection of plants containing
desired resistance gene of interest to further
deployment in breeding and generation
advancement programme. Crosses were made
between MTU 1010 and rice having five genes
for BLB resistance (Xa4+xaS+Xa7+
xal3+Xa2l) and F, seed were developed. The
presence of BLB resistance genes were
confirmed using gene linked molecular
markers. For recovery of MTU 1010 genome,
Flplants were backcrossed with recipient
parent. The back-crossed seeds were developed
and presence of BLB resistance gene is being
studied using molecular makers for further
advancement of generations. In order to
introgress resistance genes for blast resistance
and BPH from wild rice germplasm and the rice
lines containing resistance genes, crosses were
made. This season crosses were made to
introgress genes for BLB and BPH and
advancement of generation (Fig. 12).
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Fig 12. Generation advancement and backcross
breeding of rice lines
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Maintenance, multiplication and screening of
rice germplasm for desired traits

Rice germplasm containing genes for BLB,
BPH and blast disease resistance and seven wild
species of Oryza procured from IRRI,
Philippines, NRRI, Cuttack and IIRR,
Hyderabad were multiplied and evaluated for
the desired plant protection traits. A total of
seven wild species of rice namely Oryza nivara;
O. minuta,O. glumaepatula, O, grandiglumis,
O. rufipogon and O. longistaminata having
different genomic composition and known to
possess resistance genes for several diseases
and insects are being screened for presence of
BSR genes and identification of resistance
genes

Reaction of rice germplasm to brown plant
hopper (BPH)

A total of 68 rice germplasm lines were
screened for BPH resistance in rice by using
Standard seed box technique. The seeds of rice
lines were sown in tray and 10 days old
seedlings were infested with BPH nymphs @ 10
per seedling (Fig. 13). The screening results
showed that out of 68 line, 3, 1, 10 and 54 were
resistant, moderately resistant, susceptible and
highly susceptible, respectively (Table 3).

Table 3. Screening of rice lines for Brown plant
hopper (BPH) resistance in rice

S.No/Number of Rice lines BPH reaction
1 3 Resistant
2 1 Moderately Resistant
3 0 Moderately susceptible
4 10 Susceptible
5 54 Highly susceptible

Fig13. Infestation of BPH in rice lines screened for
BPH resistance
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Differential screening and pathotyping of BLB
under artificial inoculation

The Xanthomonas oryzae bacterial isolates
were isolated from different samples and tested
for their pathogenicity using leaf clip
inoculation method in TN1 and progression of
disease symptoms was recorded. The bacterial
isolates identified as Xanthomonas oryzae on
the basis of morpho-biochemical and molecular
tests. On the basis of pathogenicity test, five
isolates from Chhattisgarh were identified and
confirmed as Xoo. A total of four different
isolates of Xoo were used for the differential
screening using differential rice lines
containing individual and combination of BLB
resistance genes. The different isolates showed
variable response to the different BLB
resistance genes individually and in
combinations (Fig. 14a,b,c). It was found that
the isolates tested showed resistance reaction to
(Xa4+xa5+Xa7+xal3+Xa2l) combination
while genes xa5, Xa7 showed susceptibility of
one isolate. Gene xa5 showed susceptibility to
all isolates except one which showed
moderately resistance reaction.

). o

Fig 14. (a) Differential screening; (b) appearance
of BLB symptoms; and (c) BLB isolates screening

Plant Germplasm Registration

Rice induced tetraploid line Rice Tetra 5-40
(2n=4x=48) has been registered as novel
genetic stock by Plant Germplasm Registration



Committee (PGRC), New Delhi with the
accession number (INGR 20004).

Screening of rice germplasm for resistance to

bacterial leaf blight of Rice (International

collaboration with ICAR-NRRI, Cuttack)
(Vinay Kumar, S. K. Jain)

A total of 226 rice lines/ germplasm containing
(local landraces, verities and gene introgressed
lines) obtained from National Rice Research
Institute (NRRI), Cuttack were screened for
Bacterial Blight (BB) disease. The rice
germplasm were transplanted in paired raw and
artificially inoculated using bacterial blight
causing pathogen (Xanthomonas oryzae pv
oryzae) Raipur isolate under field condition for
multi-location screening. After 2 year screening,
10 lines (NIBSM_R1 to R10) were identified as
highly resistant to BLB, however these lines do
not contains any previously reported BLB
resistance genes as revealed by molecular
analysis. These lines are being evaluated under
replicated trials for further confirmation and the
highly resistance lines will be identified which
can be explored as source for identification and
isolation of novel BLB resistance genes.

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

(Lalit L. Kharbikar, Ashish Marathe)

Sixteen methylation-related genes were
down-regulated in a Fusarium wilt susceptible
variety, JG62 compared to a Fusarium wilt
resistant variety, Digvijay. GO associated
these genes with L-methionine salvage from
methylthio-adenosine and S-
adenosylmethionine and steroid biosynthesis
(p-value 0.001). Co-expression analysis of
this FW S JG62 transcriptome with
methionine S-methyl-transferase gene (MSM;
TraesCS1A02 G013800) resulted in 3-
hydroxy-3-methyl-glutaryl coenzyme A
reductase (HMGCR; TraesCS5A02
G269300). 3-hydroxy-3-methyl-glutaryl
coenzyme A reductase (HMGCR) was
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negatively correlated (-1.00) with genes
encoding pathogenesis-related (PR) and
detoxification proteins and xylanase inhibitors
(XI). GO analysis associated the genes
encoding pathogenesis-related and
detoxification proteins as well as xylanase
inhibitors with methionine S-methyl
transferase activity (p-value 0.001).
Expression levels of 3-hydroxy-3-methyl-
glutaryl coenzyme A reductase (HMGCR) was
higher (Log2 levels from 3.25 to 4.00) in
pathogen inoculated compared to methionine
S-methyl-transferase (MSM) (Log2 levels
from 1.25 to 3.25) in mock inoculated FW S
variety, JG62. Forty-three genes were down-
regulated by miR9678. These genes
associated with responses to biotic stimulus
and glucan endo-1,4-beta-glucanase in GO
(Fig. 15).Figure 15shows the multiplex PCR
amplification of a thiopurine S-
methyltransferase (7PMT, a homolog of
MSM) gene and a microRNA, miR9678 in
healthy and wilt infected samples of chickpea
varieties, AKG 9303 - 12 (AKG) and Indira
Chana 1 (I C 1). TPMT and miR9678
expressed in both varieties only under infected
conditions.

Infected
AKG

Healthy
+CD AKG IC1
N j———

1IC1 -C  +CP

TPMT (200 bp)
miR9678 (100 bp)

Fig 15. Multiplex PCR amplification of a thiopurine
S-methyltransferase (TPMT) gene and a microRNA,
miR9678 on healthy and wilt infected samples of
chickpea varieties, AKG 9303-12 (AKG) and Indira
Chana 1 (1 C 1),TPMT and miR9678 expressed in
both varieties only under infected conditions. —
C:Negative control of Millipore water, + CP:
Positive control for primers and + CD: Positive
control for 1 C 1 DAN
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Project 2.5. Deciphering the role of isoflavones
in differential reaction to yellow mosaic disease

insoybean
(Ashish Marathe, P. N. Sivalingam, Lalit L.
Kharbikar)

Screening of soybean mini core germplasm for
reaction to yellow mosaic disease

Part of soybean mini core collections, procured
from ICAR-Indian Institute of Soybean
Research were screened to yellow mosaic
disease under natural conditions. Disease
incidence was calculated and lines were
grouped into various categories based on 1 to 9
scale according to AICRP MULLaRP. Out of 55
germplasm lines screened, 23 were found to be
resistant, four were moderately resistant while
28 were susceptible with varying degree of
disease score.

Project 2.6. Deciphering silicon mediated
defense against yellow stem borerinrice
(Mallikarjuna, J., Vinay Kumar)

Standardization of the methodology for YSB
larval rearing in Swarna and stage of larvae

The yellow stem borer adults were collected
from rice field and caged them containing rice
seedlings for egg laying. After 2-3 days, the egg
masses were detached along with leaf bits and
kept for hatching in petri-plate. Hatching of
neonate larvae started 5-6 days after incubation

¥

Fig 16. Adult YSB moths caged for egg laying

58

Selection of appropriate larval stage for
infestation

A total of three different instars, 1%, 2" and
3“were selected for infestation. It was difficult
to trace and sample of the plants damaged with
first instar. The 2™ and 3™ instar infestation
were appropriate as they were found to
produce good amount of infestation and
visibility to track the movement of larvae
(Fig.18).

Fig 18. Second instar rearing on cut stem tissues

Optimization of Si dose and larval infestation

Different Si doses of 50, 100, 200, 300 mg were
tested for YSB tolerance. Different larval instars
were released onto the plants with different Si
doses for their ability to damage. It was found
that 2™ and 3" instars were able to damage in 24
hrs in 300 mg Si and in 1- 2 days in control
treatment (Fig.19).
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Fig 19. Optimization of Si dose experiment

Optimization of sampling time

After larval release on tip of leaf sheath, it
started moving downwards by scraping the
sheath in 24 hrs and settled near lower internode
and started feeding. Based on the larval instars
and damage initiation, 24 to 48 hr after release
of larvae was identified as best time for
sampling.

Programme 3: Genetic and Molecular

Resources for Stress Tolerance
(S. K. Jain, R. K. Murali Baskaran,
Mallikarjuna, J.)

Project 3.1. Genepool profiling in crop plants
for tolerance to biotic stresses

Screening pigeonpea mini-core for tolerance to
pod borer complex

The pigeonpea mini-core (146 nos., 4 controls)
were screened during kharif 2019 for tolerance
to Helicoverpa armigera and Maruca vitrata.
During kharif2019 and rabi2019-2020,27 (3 &

4 PSI), 12 (5 & 6 PSI), 16 (7 PSI) and 3 (8 & 9
PSI) lines were categorized as moderately
resistant, susceptible, moderately susceptible
and highly susceptible to pod borer,
respectivley. Similarly 28, 37, 8 and 14 lines
were designated as moderately resistant,
moderately susceptible, susceptible and highly
susceptible to pod fly (Melanogromyza abtusa),
respectively. Three germplasm, ICP 7314, 7426
and 14819 have been reported to be moderately
resistant to pod fly consecutively during kharif
2018and 2019.

Brinjal germplasm screening against shoot and
fruit borer

A total of 112 lines of brinjal germplasm
accessions received from ICAR-NBPGR, New
Delhi were screened against shoot and fruit
borer during 2019-20. Thirty day-old seedlings
of different accessions were transplanted into
main field following augmented design at the
rate of 10 seedlings per line. Local check was
planted after every 10 germplasm lines.
Observations were recorded on number of
shoots and fruits damaged by the pest and
converted into percentage and the levels of
infestation were graded following the scale of
Subbaratnam and Butani (1981). Among the
germplasm evaluated, none of them had shown
tolerant reaction to fruit and shoot borer. With
respect to per cent fruit infestation, 35 lines
were moderately tolerant. However, only five
accessions namely, IC 545844, IC 111010, IC
261801, IC 427025, IC 545854 were
moderately tolerant to both the shoot and fruit
infestation stages. Remaining all germplasm
tested were shown either susceptible or highly
susceptible to SFB (Table 4; Fig. 20a,b).

Table 4. Response of brinjal germplasm accessions against shoot & fruit borer

Response % shoot No. of % fruit No. of
infestation Accessions infestation Accessions
Tolerant <2.0 00 <15.0 00
Moderately Tolerant 2.1-3.0 05 16-25 35
Susceptible 3.1-5.0 17 26-40 45
Highly Susceptible >5.0 90 >40.0 32
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Fig 20b. Fruit infestation

Wheat disease monitoring nursery and
pathotypes of Puccinia triticina
(S. K. Jain)

The Wheat Disease Monitoring Nursery
(WDMN) comprising of 20 wheat entries,
coordinated by ICAR-IIWBR, Regional
Station, Flowerdale, Shimla (H.P.) was planted
at our Institute during rabi 2019-20 season.
Brown rust (Puccinia triticina) was observed
with severity up to 40S. Analysis of brown rust

samples at Flowerdale revealed the presence of
3 rust pathotypes namely, 77-1 (109R63), 77-9
(121R60-1) and 104-2 (21R55) from the brown
rust samples of Raipur district. Pathotype 77-9
(121R60-1) was the most predominant one and
is virulent on brown rust resistant genes, Lrl,
Lr3, Lr10, Lr1l, Lr12, Lr13, Lrlda, Lrl4b,
Lrl4ab, Lr15, Lr16, Lr17a, Lr17b, Lr18, Lr20,
Lr21, Lr22a, Lr22b, Lr23, Lr26, Lr27+31,
Lr30,Lr33,Lr34, Lr35,Lr36,Lr37, Lr38, Lr40,
Lrd4, Lrd6, Lrd8, Lrd9, Lr67].

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,

Sushil K. Sharma)

Insecticidal properties of Chromobacterium spp.

The secondary metabolite of Chromobacterium
spp. extracted and purified in two different
methods were evaluated in two concentrations of
500 and 1000 ppm against 3" instar of Helicoverpa
armigera in comparison with two concentrations
of ethyl acetate and ethyl alcohol (500 and 1000
ppm in each) and control. The maximum mortality
of larva was 35% at 1000 ppm of metabolite
purified in second method, followed by 1000 ppm
of metabolite purified in first method. There was no
mortality in larvae treated with ethyl acetate, ethyl
alcohol and control (Table 5).

Table 5. Per cent mortality of chickpea pod borer, Helicoverpa armigera, as influenced by secondary metabolite

of Chromobacterium spp.

Details Concentration (ppm) % mortality*
Tl Pl 500 7.7°
T2 Pl 1000 23.1°
T3 P2 500 15.4°
T4 P2 1000 35.0°
T5 Ethyl acetate 500 0°
T6 Ethyl acetate 1000 0°
T7 Ethyl alcohol 500 0°
T8 Ethyl alcohol 1000 0°
Control - 0°

*Mean of three replications; P1: Purification method 1; P2: Purification method 2
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Similar treatments were tested against fresh
pupae of H. armigera and the inhibition of adult
emergence in various treatments was recorded.
The inhibition of adult emergence was 29.3% in
1000 ppm of metabolite purified in second
method and 500 and 1000 ppm of ethyl acetate
while the inhibition was 10 and 20% in ethyl
alcohol at 500 and 1000 ppm, respectively and
no inhibition in control (Fig. 21a,b; Table 6).

Fig 21a. H. armigera
pupa treatment

Fig 21b. Metabolite
treated pupae

Table 6. Per cent inhibition of adult emergence in
chickpea pod borer, as influenced by secondary
metabolite of Chromobacterium spp.

Details Concentration | % inhibition
(ppm) of adult
emergence*
T1P1 500 11.1°
T2 P1 1000 11.1°
T3 P2 500 0°
T4 P2 1000 29.3°
T5 Ethyl acetate 500 29.3°
T6 Ethyl acetate 1000 29.3°
T7 Ethyl alcohol 500 10°
T8 Ethyl alcohol 1000 20"
Control -- 0°

*Mean of three replications
P1: Purification method 1; P2: Purification method 2

Antifungal activity

The crude extracts of two strains of
Chromobacterium spp. W1B and TRFM-24 were
subjected to evaluate for their antifungal
activities. Screening of antifungal activities was
carried out against 6 plant pathogenic fungi
which have been accessioned at NAIMCC,
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ICAR-NBAIM, Mau, UP. Plant pathogenic fungi
used in the study were Fusarium oxysporum f. sp.
carthami,Fusarium oxysporum f. sp. cumini,
Macrophomina phaseolina (Clusterbean),
Macrophomina phaseolina (Chickpea),
Sclerotium rolfsii and Aspergillus fumigatus.

Procedure

The diffusion method was employed to carry
out the experiment. Well of 5 mm diameter were
dug and the fungal inoculums were placed
centrally and incubated at 28 degree centigrade
in BOD and the observations were taken at an
interval 12 hours till 14 days post inoculation.
The extracts from the strain W1B was found to
be antifungal in nature. The salient features of
the results of antifungal, antibacterial and
anticoccidian activities are summarized in a
table attached below.

Summary of Antifungal properties/treatments

e The extracts from the strain W1B was found
to be antifungal in nature The salient features
oftheresult findings are as follows:

e Suppression of growth of Fusarium
oxysporum f. sp. cumini and F. o. f. sp.
carthami even after 168 hr of post inoculation.

e Reduced mycelia and conidia formation of
Fusarium oxysporum

e Suppression of growth of M. phaseolina was
seen. There were alteration of colony
morphology and orange tinged discoloration
of growth medium of M. phaseolina was
seen. Inhibition of sclerotium formation
coiling of mycelium were evident on
microcopical examination under high power

(400 X) of magnification (Fig. 22a,b,c,d).

Fig 22a,b. Suppression of growth of S. rolfsii
by violacein extracts of TRFM-24 strains
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Fig 22c,d. Inhibition of sclerotia formation and
vegetative growth of Sclerotium rolfsii

Sclerotia are composed of a thick, dense shell.
They contain a very small amount of water
(5-10%) and can survive in a dry environment
for several years without losing the ability to
grow. In most cases, the sclerotium consists
exclusively of fungal hyphae. In favorable
conditions, sclerotia germinate to form fruiting
bodies (Basidiomycetes) or mycelium with
conidia (fungi imperfecti).

Bulging of mycelial tip (23a,b,c,d)

Y

e Suppression of vegetative growth of S. rolfsii
and inhibition of sclerotia formation was
seen. Sclerotia are composed of a thick,
dense shell. They contain a very small
amount of water (5—10%) and can survive in
a dry environment for several years without
losing the ability to grow. In most cases, the
sclerotium consists exclusively of fungal
hyphae. In favorable conditions, sclerotia
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germinate to form fruiting bodies
(Basidiomycetes) or mycelium with conidia
(fungi imperfecti).

e Inhibition of sporulation in Aspergillus
fumigatus and reduction in conodiopore
formation was recorded. The pattern of
vegetative growth was changed upon
subsequent culture of treatment with the
crude extract.

Screening of Antibacterial Activities of Pigment
Extracts

The diffusion method was employed to carry out
the experiment. Bacterial lawn were made on
Muller Hinton Agar plates and wells of Smm
diameter were dug and the crude extracts of
WI1B CG and TRFM-24 were instilled into the
well and allowed to diffuse and incubated at 37
degree centigrade in BOD and the observations
were taken at 24 hrs post inoculation. The
results showed that pigments from both the
strains of Chromobacterium are inhibiting the
growth of corynebacterium species and very
narrow zone of inhibition were recorded for
Gram negative bacteria like Enterobacter spp.

Screening of Antiprotozaon/anticoccidian
Activity of violacein

The crude extracts of two strains of
Chromobacterium W1B and TRFM-24 were
subjected to evaluate for their antiprotozoan
activities. Screening of antifungal activities was
carried out against Eimeria species of intestinal
protozoa of poultry. The Oocysts were
harvested from intestinal wall of naturally
infected Kadaknath breed of poultry by
intestinal scrapping method. The oocysts were
harvested by standard method using saturated
sugar solution. 2.5% aqueous solution of
K,Cr,0, was taken as control. The test results
revealed that crude extract of W1B was acted as
antiprotozoan by inhibition of sporulation and
deformation of the oocysts whereas, the crude
extract obtained from the strain TRFM-24 does
not possess antiprotozoan activity. The crude
extract prepared from ethyl acetate showed 66%



of unsporulation as compared to control which
showed 18% unsporulation. The result indicates
that the EA extract of W1B acts as anticoccidian
property that needs to be explored in details.

4. Strategic and adaptive research in biotic
stress management

Project 4.2. Bio-ecology and management of
pink stem borer in wheat
(K. C. Sharma, Mallikarjuna, J)

Two field evaluated resistant varieties (WH147
and WL 1562) and two resistant germplasm
(WS 2014-07 and WS 15-7) were screened
under artificial condition by releasing pink stem
borer (PSB) larvae. The dead hearts and white
ears symptoms caused by PSB. Among four
resistant materials, only one (WS 2014-07)
germplasm was found resistant and remaining
three accessions were found moderately
resistant (<10 %) to pink stem borer infestation
as compared to GW273 (13.04 %). Hence, the
germplasm, WS 2014-07 was recorded to be
resistant under both field and artificial
condition.
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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)
Native egg parasitoid

The sentinel Corcyra egg trap card were tied in 63
places in 18 crop and non-crop ecosystems,
belonging to 22 districts of Chhattisgarh during
2019. During surveys, 20 wild populations or eco-
types of Trichogramma were recovered and
cultured under laboratory condition. Out of 20, 11
eco-types were identified as 7. japonicum and eight
were identified as 7. chilonis. T. japonicum and T.
chilonis are predominantly prevailing species in
Chhattisgarh (Fig.24). Among 20 eco-types of
Trichogramma subject to the foraging activity on
eggs of Corcyra under laboratory condition, NTj 1
and NTc 19 have shown the highest foraging
activity, resulting 86% and 85% parasitization,
respectively while it was 82 and 76% in NBAIR
strains of 7. japoncium and T. chilonis,
respectively. The per cent parasitization of NTj 1-
11 ranged from 78% to 86% while it ranged from
66%1t085% inNTc 12-20 (Table 7).

District covered: 22
Total samplings: 63
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Fig 24. Sentinel egg card trap for recovery of native egg parasitoids in different districts of Chhattisgarh
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Table 7. Parasitic activity of native Trichogramma spp. under laboratory condition

Treatment % parasitization at*
3 DAI 5 DAI 7 DAI

NTj 1 36.0 (36.86)" 61.0 (51.35)" 86.0 (68.02)"
NT;j 2 35.0 (36.27)™" 58.5 (49.89)"" 82.0 (67.21)"*
NTj 3 35.8 (36.75)" 60.3 (50.94)" 85.0 (67.21)"
NTj 4 33.0 (35.06)*" 55.5 (48.16)*" 78.0 (62.03)™®"
NTj 5 30.7 (33.65)*" 51.0 (45.57)*" 80.0 (63.43)*"
NT;j 6 35.0 (36.27)™ 59.6 (50.53)™ 84.0 (66.42)™"
NT;j 7 34.6 (36.03)™" 58.2 (49.72)"" 82.0 (64.89)""
NT; 8 33.0 (35.06)® 56.0 (48.45)® 80.0 (63.43)®
NT;j 9 35.0 (36.27)™" 58.5 (49.89)"" 82.0 (64.89)""
NTj 10 34.0 (35.67)" 57.5 (49.31)" 81.0 (64.16)"
NTj 11 34.6 (360.3)* 58.0 (49.60)* 82.0 67.21)
NTc 12 30.6 (33.58)' 50.8 (45.46)' 71.0 (57.42)'
NTc 13 27.7 (31.76)" 46.7 (43.11)" 66.0 (54.33)"
NTc 14 35.5(36.57)™ 59.6 (50.53)™ 84.0 (66.42)™
NTc 15 27.7 (31.76) 46.7 (43.11)" 64.5 (53.43)"
NTc 16 35.4 (36.51)™ 58.5 (49.89)™ 82.0 (67.21)™
NTc 17 28.6 (32.33™ 48.2 (43.97)" 68.0 (55.55)"
NTc 18 34.5 (35.97) 57.7 (49.43) 81.0 (64.16)
NTc 19 36.6 (37.23)" 60.8 (51.24)" 85.0 (67.21)"
NTc 20 29.5 (32.89)" 49.6 (44.77)" 70.0 (56.78)"
Tc 21 32.0 (34.45)" 53.9 (47.24)" 76.0 (60.67)"
Tj 22 34.6 (36.03)™" 58.2 (49.72)"" 82.0 (64.89)""

*Mean of three replications;
Tj: Trichogramma japonicum;

Tc: Trichogramma chilonis;
DALI: days after inoculation;
Figures in parentheses are arcsine transformed values

Means followed by the same letter(s) are not significantly different
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Native Bacillus thuringiensis

were grown on nutrient agar media and were
further confirmed by Gram's staining, growth
on Bacillus cereus agar and hichrome Bacillus
agar; thereafterthey subject to PCR for
presence of cryl and cry2 gene. A total of 26
isolates of Bt were identified and bioassayed
under laboratory condition against 3 instar
Spodoptera litura (Table 8).

A total of 89 soil samples from various crop
and non-crop eco-systems of 22 districts of
Chhattisgarh and north eastern states
including Assam, Odisha, Tripura and
Meghalaya were collected for isolation of
native B. thuringiensis. The isolated colonies

Table 8. Per cent mortality of 3" instar of S. /itura, as influenced by native B. thuringiensis

Treatment Bt % larval mortality at various concentrations (CFU/ml) Mean
isolate 5 x10° 5 x 10’ 5 x 10°

Tl NBT 2 26.7 (30.97)' 20.0 (26.57)*" 20.0 (26.57)' 23.3 (28.04)
T2 NBT 3 26.7 (31.11) 26.7 (30.97)' 13.3 (20.97)" 22.2(27.69)
T3 NBT 4 26.7 (30.97)' 26.7 (31.11) 20.0 (26.57)' 24.5 (29.55)
T4 NBT 6 17.8 (24.84)" 15.6 (23.11)' 13.3 (21.39)' 15.6 (23.11)
TS NBT 9 44.5 (41.82)" 31.1 (33.87) 26.7 (30.97)" 34.1 (35.55)
T6 NBT 10| 48.9 (44.37)® 22.2 (28.08)¢ 13.3 (21.39)' 28.1 (31.28)
T7 NBT 11| 33.3(35.19)" 6.7 (12.22)' 6.7 (15.00)" 15.6 (37.86)
T8 NBT 12| 33.3(35.19) 17.8 (24.84)" 13.3 (21.39)' 21.5(27.14)
T9 NBT 13| 37.8 (37.76)' 20.0 (26.36)*" 17.8 (24.84)' 25.2(29.65)
T10 NBT 15| 68.9 (56.32)° 42.2 (40.52)" 31.1 (33.87)" 47.4 (43.57)
T11 NBT 16| 75.5 (60.46)" 64.5 (53.43)" 40.0 (39.19)" 60.0 (51.01)
T12 NBT 17| 82.2(65.78)" 71.1 (57.51)" 63.3 (52.71)" 72.2 (58.67)
T13 NBT 18| 86.7 (68.61)" 73.3 (58.88)" 63.3 (54.76)" 74.4 (60.75)
T14 NBT 19| 26.7 (30.99)' 20.0 (26.07)*" 0(0.29) 15.6 (19.12)
T15 NBT 20| 33.3(22.24) 13.3 (28.08)' 10.0 (18.44)" 18.9 (22.92)
T16 NBT 21| 44.5(41.82)" 24.5 (29.59)' 17.8 (24.63)' 28.9 (32.02)
T17 NBT 22| 43.3(33.28)" 40.0 (41.16)" 36.0 (39.15)° 39.8 (37.86)
T18 NBT 23| 46.6 (43.08)"" 40.0 (39.23)" 30.0 (33.00)® 38.9 (38.43)
T19 NBT 24| 20.0 (30.79)" 20.0 (23.86)*" 10.0 (17.31)' 16.7 (23.99)
T20 NBT 25| 60.0 (50.81)' 48.9 (44.37) 44.5 (41.82)° 51.1 (45.66)
T21 NBT 26| 42.2(40.49" 33.3 (35.01)° 24.4 (29.25)" 33.3(34.92)
T22 NBT 27| 84.5(66.88)" 62.2 (52.09) 44.5 (41.82)° 63.7 (53.60)
T23 NBT 28| 80.0 (63.65)° 46.7 (43.11)° 35.5 (36.57)" 54.1 (47.78)
T24 NBT 29| 48.9 (44.37) 31.1 (33.87) 33.3 (35.25)® 37.8 (37.83)
T25 NBT 30| 57.8 (49.48)' 42.2 (40.52)" 51.1 (45.63)" 50.4 (45.21)
T26 NBT 31| 84.5(66.89)" 62.2 (52.09) 42.2 (40.52) 62.9 (53.17)
T27 VL Bt 84.5 (66.88)" 62.2 (52.09) 40.0 (39.23)" 62.2 (52.74)
T28 Control | 6.7 (15.00)° 6.7 (15.00)" 6.7 (15.00)" 6.7 (33.29)

Out of 26 isolates, NBT 18 caused the maximum mortality of 86.7% to 3" instar of S. /itura at 5 x 10° CFU/ml

which was on par with NBT 27, NBT 31 and VLAz.
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Project EF 005. AICRP on Nematodes in
Agriculture

(Mallikarjuna J.)

Bio-management of rice root-knot nematode,
Meloidogyne graminicola in transplantedrice

A field experiment was laid out in NIBSM farm
during kharif 2020 to test different bio-control
agents against rice root-knot nematode. All the
treatments were imposed to nursery beds before
sowing of crop. The RCB design was followed
with five replications. Rice variety, Swarna was
grown as per recommended package of
practices in the plot size of 5 x 4 m’. The
treatments were: T1 = nursery bed treatment
with Bacillus pumilus @ 20 g m® (2 x
10°CFU/g); T2 = nursery bed treatment with B.
subtilis @ 20 gm’ (2 x 10°CFU/g); T3=nursery
bed treatment with Pseudomonas fluorescens (@
20 g m* (2 x 10°CFU/g) (recommended

practice); T4 = nursery treatment with
Carbofuran @ 1 kg a.i/ha; TS = Untreated
check. The following observations were
recorded: 1. initial nematode population/200 cc
soil; 2. seedling height (cm); 3. number of galls
per root system before transplanting (average of
20 seedlings); 4. Root-knot index at harvest
(average of 20 seedlings); 5. final nematode
population in soil (200 cc) and root (5 g) at
harvest; 5. Yield (kg/plot and t/ha).

Results indicated that all the treatments
were found to be more or less effective in
reducing nematode population (soil and root),
seedling height, number of galls per seedling,
RKI and yield except TS (untreated control). The
treatment T3 was found to be the most effective in
reducing nematode population (122 per 200 cc
soil; 12.36 per 5groot), seedling height (34.4cm),
number of galls per seedling (10.55), RKI (1.74)
and yield (7.4 t/ha) which was at par with T1, T2
and T3 except T5 (Table9).

Table 9. Bio-management of rice root-knot nematode (Meloidogyne graminicola) transplanted rice

(INP =101 J2/g soil in nursery bed)

Treatment | Seedling/|] Number of Root Final Nematode Yield ICBR
Plant galls per Knot Population at
height seedling at | Index at harvest
(cm) | transplanting [ harvest | 200 cc soil | 5 g root | kg/plot t/ha
T1 35.04 10.36 1.89 153 15.36 14.36 7.18 1:4.26
T2 30.42 11.25 1.95 164 16.78 13.24 6.62 1:4.11
T3 344 10.55 1.74 122 12.36 15.23 7.6 1:4.35
T4 33.68 11.03 1.70 102 12.55 14.78 7.4 1:5.10
T5 30.1 15.62 2.68 215 25.64 11.23 5.6 1:2.36
SEd + 0.98 1.10 - - - 0.86 1.26
CD (0.05) 1.21 0.75 - - - 1.12 1.01

Bio-management of root-knot nematode,
Meloidogyne incognita in bottle gourd

Three field experiments were conducted in
farmers field near Kharora, Chhattisgarh during
kharif 2018, 2019 &2020 to evaluate different
bio-control agents against root-knot nematode
in bottle gourd. All the treatments were imposed
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as per technical programme. The RCB design
was followed with three replications. Total of 10
plants were maintained per treatment per
replication. The treatments were: T1 = neem
cake @ 1 t/ha ; T2 = seed treatment with
Pseudomonas putida @ 10 g/kg of seed; T3 =
seed treatment with Bacillus megaterium @ 10
g/kg of seed; T4 = seed treatment with Bacillus



amyloliquefaciens @ 10 g/kg seed; TS = seed
treatment with Pseudomonas fluorescens (@ 10
g/kgseed; T6=T1+T2; T7=T1+T3;T8=T1
+T4; T9=TI1+T5; T10=Carbofuran @ 1.0 kg
a.i./ha; T11 = Untreated check.

The following observations were
recorded: 1. initial nematode population/200 cc
soil; 2. final nematode population in soil (200

cc)androot (5 g) atharvest; 3. yield (kg/plotand
t/ha). The data presented in Table 2 revealed that
T9=neem cake @ 1 t/ha+ seed treatment with
Pseudomonas fluorescens @ 10 g/kg seed was
best treatment with respect to FNP (101), RKI
(1.35)and yield (7.2 t/ha) followed by T8 (Table
10).

Table 10. Bio-management of root-knot nematode, Meloidogyne incognita in bottle gourd

(INP = 125 per 200 cc soil) (Pooled analysis of 2018-20)

Treatment FNP RKI Yield
200 cc soil 5 g root kg/plot t/ha
T1 124 22 2.15 7.2 4.1
T2 115 26 2.10 8.4 4.8
T3 120 18 1.98 8.6 4.7
T4 116 23 2.14 7.3 4.05
T5 124 20 2.23 9.1 5.1
T6 135 18 1.87 8.6 4.7
T7 129 24 2.35 10.2 5.8
T8 122 29 2.56 9.8 5.6
T9 101 15 1.35 12.36 7.2
T10 98 25 2.45 11.58 6.8
Tl11 256 54 3.26 4.5 3.6
SEd + 1.25 1.10 - 1.25 1.45
CD (0.05) 20.26 3.24 - 1.14 0.89

Project EF006. Socio-economic upliftment of
tribal farmers through suitable agricultural
enterprises integration in rice fallow pulse
cropping system - A farmer participatory
approach
(P. Mooventhan, Anil Dixit, G. L. Sharma,
Lokesh Verma, M. A. Khan, P. K. Verma)

Crop based module

In this module, improved varieties of pulses and
oilseeds like Lathyrus (Prateek and
Mahateoda), chickpea (Vaibhav and RVG-
201), and mustard (Pant Pili Sarson) were
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cultivated involving seed treatment, happy
seeder and aqua-ferti seed drill as conservation
technologies in 30 ha of rice fallow land. Fodder
crops in an area of 0.5 ha and fruit trees and
vegetables in field bunds were introduced. 100
kg capacity steel made storage bins were
provided for safe storage of seeds. Eco-friendly
technologies like gadget technology,
pheromone trap, trichocard, yellow and blue
sticky traps were practiced by 42 farmers.
During kharif, improved rice varieties,
Chandrahasini, IGKV R-1, IGKV R-2, Indira
Aerobic, Swarna, HMT, and Mahamaya and
drought-tolerant short duration variety Indira
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Barani were cultivated in 28.8 ha covering 70
tribal farm families.

Horticulture based module

The crops like cherry and indeterminate type of
tomato, strawberry and flower crops such as
marigold, gerbera, rose & tuberose were planted
in polyhouse.Three fruit orchards in 0.5-hectare
area with fruit crops including guava, mango,
citrus, jack fruit, papaya and custard apple and
three modern nutritional terrace gardening unit
were established. Improved turmeric variety,
Roma, improved varieties of pumpkin and ash
gourd, small low-cost Hydroponic farming unit
were introduced.

Livestock based module
Kadaknath poultry farming with 1500 chicks

was introduced in which six training on
kadaknath poultry, goat farming etc. were

conducted for the benefit 62 farmers. Two

model oyster mushroom production units, four
Agro-Processing Centres (APCs), one village
level soil testing unit and drudgery reduction
equipments were introduced.

NRM based module

A total of 16 low-cost Azolla production units
and paddy straw as organic mulch were
introduced.

ICT based module

Whatsapp group, Facebook page and YouTube
channel consisting of 1230 message, photos and
videos were created for the benefit of 287
farmers. As a part of capacity building, 19
training, demonstrations, group discussions,
online interface and farmers meetings were
conducted during COVID-19 in which 347
farmers were benefitted.

Capacity building programmes conducted under Farmer FIRST Project from January to December, 2020

Particulars Date | No. of | No. of ([Male(Female|Total
training|villages
covered
Training on the Seed treatment 03.01.20 1 2 16 8 24
Training programme on Oyster Mushroom production 12.01.20 1 2 11 8 19
technology
Training on the establishment and management of 05.02.20 1 2 12 3 15
nutritional terrace gardening
Demonstration of the installation and management of 09.02.20( 2 3 18 5 23
pheromone trap at rice field
Awareness programme on the identification and 22.02.20 2 4 27 11 38
management of major insect and disease of rice and
vegetable crops
Demonstration of the mechanical weed management in 27.02.20 1 1 7 3 10
rice
Demonstration of insect trap for storage pest management [01.03.20( 2 2 16 6 18
Training cum demonstration on the rat control 05.03.20 1 1 6 4 10
Training cum demonstration on the insect and disease 10.03.20 2 3 22 6 28
management in the rice
Training cum demonstration on the identification and 24.04.20] 3 4 27 9 36
management of major insects and diseases of vegetable
crop
Awareness created and distribution of the agricultural 05.05.20f 2 5 126 72 198
guidelines handouts of MoA&FW during the COVID-19
pandemic
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Meeting and discussion with the migrant labours to 12.05.20f 2 5 30 20 50
provide support and involve them in the various

interventions of FFP for their livelihood

Online Farmer scientist interface on various field level 22.05.20] 2 5 10 3 13
issues during the COVID-19

Farmers meeting and discussion on the upcoming Kharif [04.06.20 2 5 16 3 19
season

Group discussion on the cleanliness and management of  [05.06.20 3 3 18 6 24
goat and poultry shed

Group discussion on the Kadaknath poultry farming and [17.06.20 1 2 8 3 11
hatching of Kadaknath eggs

Training cum demonstration on the scientific turmeric 26.06.20 2 3 32 14 46
cultivation

Demonstration of Ambika Paddy Weeder 02.07.20 1 2 10 5 15
Training conducted on Seed treatment of rice 08.07.20 1 2 16 8 24
Training on the plant propagation technology 18.07.20 1 2 12 3 15
Demonstration of the mechanical weed management in 04.08.20 1 1 7 3 10
rice

Demonstration of the installation and management of 07.08.20 2 3 18 5 23
pheromone trap in the rice field

Training cum demonstration on the insect and disease 14.08.20( 2 3 22 6 28
management in the rice

Training cum demonstration on the identification and 26.08.20 3 4 27 9 36
management of major insects and diseases of vegetable

crops

Awareness programme on the identification and 09.09.20 2 4 27 11 38
management of major insect and disease of rice and

vegetable crops

Group discussion on the cleanliness and management of |11.09.20 3 3 18 6 24
goat and poultry shed

Training cum group discussion on the post-harvest 15.09.20 1 1 10 4 14
technology of pumpkin and ash gourd

Farmers scientist interface on occasion of “Mabhila Kisan [15.10.20 1 5 4 10 14
Diwas” through video conferencing

Training programme on Oyster Mushroom production 23.10.20 1 1 5 14 19
technology

Training cum demonstration of the scientific nursery 09.11.20 1 1 12 2 14
raising for rabi rice

Training cum demonstration on the plant propagation 10.11.20 1 1 4 6 10
technologies

Training programme on Oyster Mushroom production 25.11.20 1 1 8 5 13
technology

Demonstration of the seed treatment of pulses seeds with [02.12.20 2 3 16 9 25
fungicide

Demonstration of the line sowing of rice fallow pulses 06.12.20] 2 2 13 6 19
Training cum demonstration on the harvesting of 19.12.20 1 1 8 7 15
improved turmeric variety

Training cum demonstration on the denavelling practice  [24.12.20 1 2 6 7 14
in Banana
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EF 009. Establishment of Biotech-KISAN Hub

at ICAR-National institute of Biotic Stress
Management, Raipur

(P. Mooventhan, R. K. Mobia, B. S. Rajput,

S. K. Verma, R. K. Murali Baskaran,

Anil Dixit)

DBT-Biotech KISAN Project's launching
workshop was organised on 18.03.2020 in the

Sub-hub wise progress/achievements
KVK, Rajnandgaon (Chhattisgarh)

presence of Raipur District Collector, Dr. S.
Bharathi Dasan IAS, Director of Extension
Services, IGKV and Director, ICAR-NIBSM.
In the event, the plan of work and other
technological modules discussed/brainstormed
with Project Coordinators of three KVKs for the
execution of contemplated project objectives.
The detail of the project achievements as
follows

Innovations made/demonstrated
MTU-1010 variety.

Trichoderma)
e Transplanting and line sowing of paddy
e [WM & IPM

1.| Total number of Farmers benefitted 50
2. | Number of tribal farmers benefitted 18
3. | Number of women farmers benefitted 02
4.| Number of training programmes conducted 07
5. | Number of field-level demonstrations conducted | 50
6.

e Nutri-rich (Biofortified) rice varieties: Zinco rice MS and Cultivation in rainfed shallow lands with

e Seed and seedling treatment with Bio fertilizer (4zospirillum, Phosphate Solublizing Bacteria &

7.| Economic gain accrued

Zinco Rice MS (Rs.37500- Rs.17550 = Rs.19950)
MTU-1010 (Rs.57500- Rs.18000 = Rs.39500)
Farmer Practices (Rs.35000- Rs.22900 = Rs.12100)
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KVK, Korba (Chhattisgarh)

1. | Total number of Farmers benefitted 50
2. | Number of tribal farmers benefitted 34
3. | Number of women farmers benefitted 04
4. | Number of training programmes conducted 26
5. | Number of field-level demonstrations conducted | 50
6. | Innovations made/demonstrated

e Drought Tolerance/ Nulti-rich (Biofortified) variety

e Line Sowing / Transplanting

o [IPM

e Weed Management
7.| Economic gain accrued Rs. 40,000/-

KVK, Mahasamund (Chhattisgarh)

1. | Total number of Farmers benefitted 50
2. | Number of tribal farmers benefitted 00
3. | Number of women farmers benefitted 01
4. | Number of training programmes conducted 08
5. | Number of field-level demonstrations conducted | 50
6. | Innovations made/demonstrated

e Bio Fortified variety of Rice (Zinco Rice)

e Pre and post emergence herbicide

e Seed treatment by pseudomonas fluorescence

e Integrated pest management

e Vegetable cultivation under protected and open

e Condition under horticulture module
7.| Economic gain accrued Rs. 43065/- (Crop based module)

Rs.

51340/- (NRM based module)

EF 010. In-situ diagnosis and digital cataloging
of plant-pathogenic fungi through Foldscope
Microscopy - A frugal science approach

(P. Mooventhan, H. K. Singh)

This project received from Department of
Science and Technology (DST) under the
Scheme for Young Scientists & Technologist
(SYST) during September, 2020. This project
has the following research objectives.
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. To develop digital catalogue of plant

pathogenic fungi from various diseased plant
parts using foldscope microscopy

. To develop protocols for in-situ diagnosis of

major plant-pathogenic fungi through
foldscope microscopy atfield level

. To educate and upscale the knowledge of

rural youths and field level extension
workers on foldscope microscopy for field
level diagnosis
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STATUS OF BIOTIC STRESS IN CROPS

Status of Biotic Stress in field crops

Crop Biotic Stress Scientific Name Intensity
Rabi-summer 2019-20
Wheat Pink stem-borer Sesamia inferens 10-15%
Pyrilla Pyrilla perpusilla 20 to 30 nymphs and
adults/plant
Aphids Schizaphis graminum, Sitobion avenae | Low
Termite Odontotermes obesus Low
Rat Rattus rattus Low
Brown rust Puccinia triticina Medium
Black rust Puccinia graminis f. sp. tritici Low
Chickpea Pod borer Helicoverpa armigera >50%
wilt Fusarium oxysporum f. sp. ciceris 5-10%
Collar rot/root rot | Sclerotium rolfsii 5-10%
Rust Uromyce ciceris-arietini Low
Lathyrus Thrips Scirtothrips dorsalis 3-4/leaf
Thrips florum 3-4/flower
Lentil Collar rot & wilt Sclerotium rolfsi Up to 30%
complex F. oxysporum ft. sp. lentis
kharif 2020
Rice Bacterial blight Xanthomonas oryzae pv. oryzae Low
False smut Ustilaginoidea virens Low to moderate

Yellow stem borer

Scirpophaga incertuals

Low

Finger millet Leaf, neck and Pyricularia grisea Medium
finger blast
Pigeonpea Pod borer complex | Helicoverpa armigera, Maruca vitrata | 25-30%
Pod fly Melanogromyza abtusa Low to medium
Maize Fall army worm Spodoptera frugiperda 10-15%
Cowpea Yellow mosaic Yellow mosaic virus Medium
Anthracnose Colletotrichum lindemuthianum Medium
Bhendi Fruit borer Earias vittella Medium
Powdery mildew | Erysiphe cichoracearum Medium to high
Cercospora leaf Cercospora sp. Medium to high
spot
Brinjal Shoot and fruit Leucinodes orbonalis 15-30%
borer
Chilli Thrips Scirtothrips dorsalis Medium to high
Die back Colletotrichum capsici Medium to high
Leaf curl Leaf curl virus Medium to high
Cauliflower Cut worm Spodoptera litura 10-20% leaf damage
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Dead heart by rice yellow Dead heart by wheat pink
stem borer stem borer

Pigeonpea pod borer damage

«T g

Maize fall armyworm Shriveled seeds by pigeonpea
pod fly

SO

Brinjal shoot and fruit borer

Lenil collar ot and wilt

Chickpea wilt " Finger millet finger blast Pigeonpea wilt
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EDUCATION CELL, ICAR-NIBSM, RAIPUR

Recognition to [CAR-NIBSM Faculty

ICAR-National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur,
approved by Union Cabinet during XII Five
Year Plan, has been established in 2012. One
of the important mandates of the ICAR-
NIBSM is to build capacity for state-of-the-art
research in the area of biotic stress by
awarding Post-Graduate, Doctoral and Post-
Doctoral degrees. Accordingly, ICAR-
NIBSM, Raipur was approved as Deemed to
be University. In the meantime, ICAR-
NIBSM, Raipur has signed a memorandum of
understanding (MoU) with ICAR-New Delhi,
a Deemed-to-be-University in order to address
its educational mandate.

ICAR-NIBSM has four academic schools
namely (i) Crop Health Management Research
(CHMR) (ii) Crop Health Biology Research
(CHBR) (iii) Crop Resistance System Research
(CRSR) and (iv) Crop Health Policy-Support
Research (CHPR). A proposal to recognise the
facultyof ICAR-NIBSM along with their
designation, disciplines and credentials were
submitted to ICAR-IARI, New Delhi. ICAR-
IARI, New Delhi,after following due
procedure, has recognised following scientists
of the ICAR-NIBSM as per their credentials for
teaching and/or research dissertation.

Table 1.Faculty of ICAR-NIBSM recognized by ICAR-IARI

Annual Report 2020

S. No. Name Designation Discipline
1 Dr. P.K. Ghosh Director & Vice Chancellor Agronomy
2 Dr. Jagdish Kumar Joint Director (SCHBR) Plant Pathology
3 Dr. Pankaj Kaushal Joint Director (Research) Genetics & Plant Breeding
4 Dr. S.K.Ambast PS & JD Edn (Acting) Land & Water Engineering
5 Dr. Anil Dixit Principal Scientist Agronomy
6 Dr. SK. Jain Principal Scientist Plant Pathology
7 Dr. Sushil K. Sharma Principal Scientist Agril. Microbiology
8 Dr. R.K. Murali Baskaran Principal Scientist Agril. Entomology
9 Dr. K.C. Sharma Principal Scientist Agril. Entomology
10 Dr. P.N. Sivalingam Principal Scientist Agril. Biotechnology
11 Dr. Vinay Kumar Senior Scientist Agril. Biotechnology
12 Dr. (Mrs.) Lata Jain Senior Scientist Veterinary Microbiology
13 Dr. P. Mooventhan Scientist (Senior Scale) Agril. Extension
14 Dr. Sridhar Jandrajupalli Scientist (Senior Scale) Agril. Entomology
15 Dr. Mallikarjuna J. Scientist (Senior Scale) Agril. Entomology
16 Mr. Lalit L. Kharbikar Scientist Agril. Biotechnology
17 Dr. Ashish Marathe Scientist Plant Biochemistry
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Starting Postgraduate Programme

A proposal was submitted to ICAR-IARI, New
Delhi to start post-graduate programmes for
M.Sc. in Agriculture (20 students), Doctoral (6
students) and Post-Doctoral (4 students) in six
discipline of Agricultural Entomology, Plant
Pathology, Agricultural Microbiology,
Molecular Biology & Biotechnology, Genetics &
Plant Breeding and Agronomy. It
was proposed to conduct both

were allotted to ICAR-NIBSM in the academic
session of 2020-21. The students were admitted
through All India Entrance Examination for
Agriculture after due counselling process. The
academic session has commenced from Mid
December 2020. However, due to pandemic
Covid-19 situation, the academic session is being
conducted online during the first semester.

Table 2. Number of M.Sc. seats allotted to different disciplines

teaching and research dissertations | S. No. Discipline No. of seats allotted
at ICAR-NIBSM as per course 1 Agricultural Entomology 2
syllabus and credit hours of ICAR- > Plant Pathology l
i‘?lRI indt pg)(;fl(ie academic 3 Agricultural Microbiology 1
ellowship to students as per norms . :

4 | Molecular Biology & Biotechnol 2
of the ICAR. The proposal was : Go ef_u ar dl(lllog)t/B 1(1960 nology :
accepted by ICAR-IARI and a enetics and Plant Breeding
total 9 M.Sc. seats in 6 disciplines 6 Agronomy 2

Academic &Infrastructural Facilities

ICAR-NIBSM, Raipur has a beautiful campus
outskirt of Raipur city on the main road of
Raipur - Baloda Bazar highway. A major
infrastructure of two academic school buildings
are ready and its furnishing is under process.
Institute has well developed laboratory
facilities. ICAR-NIBSM has limited library
facility available. It receives about 12
national/international journals related to biotic
stress management. The library has nearly100
text books in the related disciplines of biotic
stress management. I[CAR-NIBSM also has
facilities available for referencing online
journals through CERA. Besides, ICAR-

o

Academic school buildings
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NIBSM has locational advantage for
referencing and library facilities as Indira
Gandhi Krishi Vishwavidyalaya is also located
nearby in Raipur. Beside, institute has well
developed computational laboratory, which
includes statistical and internet facilities
exclusively for students.

The hostel facility for 130 boys is almost
ready and expected to be furnished by January,
2021. Construction of Girls hostel has already
been started progressing well. In the meantime,
necessary arrangements will be made to
accommodate girl's student. The creation of
indoor facilities will be made in due course of
time whereas outdoor facilities are in pipeline
and will be created very soon for students.
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INSTITUTE ACTIVITIES

7" Institute Management Committee Meeting
(January 17,2020)

The 7" Institute Management Committee (IMC)
Meeting of the institute was held on January 17,
2020 under the Chairmanship of Dr. Jagdish
Kumar, Director (Acting). The IMC members
viz., Dr. Ratan Tiwari, Principal Scientist,
ICAR-IITWBR, Karnal (Haryana), Dr. Ranbir
Yadav, Principal Scientist, ICAR-IARI, New
Delhi, Dr. Anil Dixit, Principal Scientist, ICAR-
NIBSM, Raipur (Chhattisgarh), Dr. M. P.
Thakur, Director, Instruction, IGKV, Raipur
(Chhattisgarh) and Sh. S.K. Chandrawanshi,
Joint Director of Agriculture, Raipur, Dr. S.K.
Jain, Principal Scientist as Vigilance officer,
Dr. P. N. Sivalingam, Senior Scientist and

- o i / ___z'e_

Dr. B. K. Choudhary, Senior Scientist as invited
members and Dr. K. C. Sharma, Senior Scientist
as Nodal Officer, 7" IMC and Sh. A. A.
Goswami as Member Secretary attended the
meeting. Dr. Jagdish Kumar welcomed all the
members and special invitees and briefed about
the genesis, mandate and objectives of the
institute. He emphasized the need to pursue the
advanced basic research and education in the
field of biotic stress management in agriculture.
Dr. P.N. Sivalingam delivered lecture on ICAR-
NASF project. The member secretary presented
the action taken report of 6" IMC. The proposed
agendas items as per the council's guidelines
were discussed in the meeting.

9" Meeting of Agricultural Chief Scientists of
G20 Nations (February 17-19,2020)

Dr. S. K. Ambast, PS & JD Education (Acting)
participated in the 9" Meeting of Agricultural
Chief Scientists of G20 Nations (MACS-G20)
at Al Khobar, Kingdom of Saudi Arabia during
February 17-19, 2020. He participated in the
technical visit of Al Hassa, Nada Company and
Al Quara Mountain on 17" February. He
attended 9" Meeting of Agricultural Chief
Scientists of G20 Nations on Februaryl8-19,

MEETING OF THE AGRICULTURAL
CHIEF SCIENTISTS
| 17-19 February 2020 | Al Khabar, Saudi Arabia

% Realizing Opportunities of the 21" Century for All %
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2020 under the Chairmanship of Dr. Suliman
Ali Al-Khateeb, Ministry of Environment,
Water & Agriculture, Kingdom of Saudi Arabia
who stressed the need for greater cooperation
among G20 nations on agricultural associated
important issues and adopted the agenda.
Overview on MACS-G20 2019 was presented
by the Chairman of the outgoing presidency of
the trilogy nation Japan. Technical
presentations on Facilitating international
research collaboration on transboundary plant
pests (Japan), Food loss and waste (Germany),
Scaling out climate-smart technologies (Japan),
Sustainable agriculture development in
drylands (Saudi Arabia), DryArc (ICARDA),
Sustainable agricultural development in
drylands (AOAD), Sustainable agriculture in
the drylands (IFAD) were presented. Concept
paper on promoting sustainable development
through innovative cutting-edge agricultural
technologies for increased production (Saudi
Arabia), Digital agriculture (France),
Empowering advisory services and growers
(CABI) and Innovation in Agri-food systems
(FAO) were presented. Dr Ambast suggested
for development of aridity-index based solution
matrix with core & local interventions as ready
reckoner for adoption by G20 countries which
received appreciation. He also suggested for
need of regional co-operation among G20
nations in monitoring and forecasting
transboundary insects/ pests movement using
spatial techniques & information technology,
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which was later adopted in final draft
communiqué. Technical presentation on Water-
energy-food nexus to curtail future food
uncertainties (Saudi Arabia), Land-A critical
resource for water-energy and food nexus
(France), Water-food-energy nexus (IFPRI) and
Water-energy-food nexus: concept &
application (FAO) were presented on 19"
February. Dr. Ambast presented a detailed
overview on water-energy-food nexus in Indian
context and stressed on need of reducing water
footprints of G20 nations through supply
management by augmenting water resources &
efficient use of water and demand management.
After thorough deliberation/discussion draft
communiqué was finalized.

International women's day (March 08, 2020)

International women's day was celebrated at
ICAR-NIBSM, Raipur on March 08, 2020.
More than 85 women participants from nearby
villages of our institute viz., Baronda, Adsena,
Mura, Asonda, Mohadi including former
Sarpanch, Baronda, Smt. Ishwari Gilhare,
leaders and members of National Rural
Livelihood Mission (NRLM) and women from
self help groups (SHGs) participated. Smt.
Gilhari expressed her happiness for
establishment of the institute for benefits to

farmers and students of Chhattisgarh state in
general and nearby areas of Raipur in
particular. On this occasion, Dr. Sushil K.
Sharma highlighted roles and contributions of
women in national development including

g
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agriculture sector. Dr. P. Mooventhan
delivered lecture on role of women in doubling
farmers' income. Dr. K.C. Sharma briefed about
activities of ICAR-NIBSM for women
empowerment. The overall programme was
coordinated by Dr. Mamta Choudhary and
programme ended with vote of thanks by Dr. J.
Sridhar. The programme was formulated by
Dr. P. K. Ghosh, Director, ICAR-NIBSM, Raipur.

International Day of Yoga (June 21, 2020)

On International Yoga Day, more than 60
members performed yoga at home with their
family members. The event was co-ordinated
by Dr. Sushil K. Sharma and Dr. Vinay Kumar.

6" Institute Research Committee (IRC) (July
13-16,2020)

The 6" institute research committee (IRC)
meeting was held during July 13-16, 2020 in
virtual mode. During the four-days meeting,
presentations on progress of various research
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projects were made by the Pls of projects and
critical review/discussions was undertaken. The
progress of 14 in-house projects and four
externally funded projects was discussed.
Completed and two new project proposals were
discussed. Work done under TSP, SCSP and
NEH schemes were reviewed. Education road
map at the ICAR-NIBSM, Raipur was
discussed. New programme concepts (09)
which are included in the EFC 2021-26 were
discussed in detail and changes were suggested.
One in-house project was approved in a separate
meeting of IRC where full project was
presented with the incorporation of suggestions.

Independence Day (August 15,2020)

Independence day was celebrated at ICAR-
NIBSM by all scientists and labourers.

Teachers' Day (September 05, 2020)

The ICAR-NIBSM, Raipur invited Dr. Seema
Srivastava, Principal, Government Senior
Higher Secondary School, Saragaon, Raipur,
Chhattisgarh to deliver a talk on the eve of
Teachers' day using virtual mode platform.
Dr P.K. Ghosh, Director has welcomed
Dr. Srivastava with remarks on this auspicious
day. Dr. Srivastava has delivered a talk
highlighting importance of teachers' day and
role of teachers in sculpturing students for
betterment of nation. At the end, programme has



been wrapped by Dr. J. Kumar, Joint Director
with thanks to all especially our guest speaker.
The programme was co-ordinated by Dr. Sushil
K. Sharma, Dr. Vinay Kumar and Dr. K.C.
Sharma.

g (14-20 =R, 2020)
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150" birthday of the father of the nation
Mahatma Gandhi during week-long
programme (September 21 to October 02, 2020)

A week-long celebration of 150"birthday of the
father of the nation Mahatma Gandhi was begun
on September 15, 2020 with painting
competition on the theme 'Gandhi Ji and
Swachata' from home was organised for all the
staff. On September 25, 2020, Dr P.K. Ghosh,
Director, ICAR-NIBSM, narrated four
philosophies of rural developments especially
on the sustainable agriculture and alleviation of
poverty in India and abroad. He also
emphasized todays' Sustainable Development
Goals (SDGs) of the United Nation (UN) which
was formulated based the values of Gandhian
Philosophy. In this programme, all the Joint
Directors namely Drs. J. Kumar, Pankaj
Kaushal and S.K. Ambast have highlighted the
importance of Gandhian values in day-to-day
life of all citizens and also emphasized
Gandhian approach in agricultural development
for prosperity in farmers and self reliance of the
country. Dr. Anil Dixit, Head of Office
expressed his view on achievements of present
goals of the country involving people from all
walks of life for prosperity of farmers. Two
events namely (1) essay competition on
“Gandhi Ji and his contributions in Agriculture”
and (2) quiz competition related to Gandhi Ji's
life were also organised for all the staff. On
October 01, 2020, tree plantation and
cleanliness programmes were organised in
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which all the staff participated. Finally, on
October 02, 2020, two eminent personalities
Professor Apoorvanand, Department of Hindi,
University, Delhi and Dr. V. S. Tomar, Former
Vice-Chancellor, RVSKVYV, Gwalior, &
JNKVYV, Jabalpur had delivered speech on
Gandhian philosophy highlighting agriculture
as pivotal for sustainable agriculture. The entire
programme was co-ordinated by Dr. Sushil K.
Sharma, Principal Scientist & Nodal Officer,
Day/Week Organisation Programme and
Dr. Vinay Kumar, Senior Scientist.

9" Institute Foundation Day (October 07, 2020)

The ICAR-NIBSM, Raipur, Chhattisgarh
virtually celebrated its 9" Foundation Day.
Dr. Tilak Raj Sharma, Deputy Director General
(Crop Science), ICAR applauded the institute's
progress and efforts inoverall development. He
also delivered a lecture on biotechnological
intervention in biotic stress. A panel discussion
on “Policy Perspective Issues on Biotic Stress
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Management” was organised wherein
Dr. Ashok Dalwai, Chairman, Dr. P.XK.
Chakrabarty, Co-Chairman & Member ASRB,
New Delhi, Dr. M.P. Thakur, Director
Instructions, IGKV, Raipur and Dr. Y.P. Singh,
ADG (PP &B), ICAR, New Delhi participated
and gave their view. Dr. P.K. Ghosh, Director,
ICAR-NIBSM, Raipur stressed on the
importance of biotic stress management in
agriculture, current scenario, research activities
and future strategies.

Mahila Kisan Diwas (October 07,2020)

Women are major workforce involved in multi-
dimensional works in day-to-day activities of
agriculture and allied sectors. The Government
of India has recognised October 15, 2020 as
'National Women Farmer's Day' or 'Rashtriya
Mahila Kishan Diwas' in the line of
'International Day of Rural Women' declared by
the U. N. under the backdrop of National
Women Farmer's Day, ICAR-NIBSM has
organised a programme on 'Interaction of
scientists with women farmers' particularly
from the farmer FIRST programme of the
institute. Dr P.K. Ghosh, Director, ICAR-
NIBSM, Raipur has addressed the gathering of
women farmers on Mahila Kisan Diwas and
emphasised multiple role of women in the
society in general and agriculture in particular.
He also promised to extend all sorts of help to
women farmers in the form knowledge
enrichment, awareness creation about various
programmes pertaining to women, input
distribution and development of model farm for
demonstration of agricultural activities.

Dr. S. K. Ambast, i/c JD (Education)
gave opening remark highlighting reason for
celebration of the day, after the brief
introduction of programme by Dr. Sushil K.
Sharma, Convener. An interactive session of
scientists and women farmers including Farmer
FIRST was organised for deliberation of
various issues pertaining to agricultural



activities including poultry. Around 10 farmers
from Farmer FIRST programme belonging to
villages namely Kharri, Kharah, Kuraha, Bakla
and Bamhanhi along with their coordinators
Mr. Bhishma Sahu and Mr. Satish Xara have
participated virtually. This programme was
witnessed by 20 more farm women from nearby
area of the institute. Our scientists namely
Drs. Anil Dixit, S.K. Jain, P. N. Sivalingam,
K.C. Sharma and others have interacted actively
during interactive session. The programme was
co-ordinated by Dr. P. Mooventhan. The
programme ended with a formal vote of thanks
by Dr. Lata Jain. The entire celebration was
organised through virtual mode.

Vigilance Awareness Week & Rashtriya Ekta
Diwas (October 27 to November 02, 2020)

All the following programmes of Vigilance
Awareness Week were started with reading the
message of Prime Minister on prevention of
COVID-19 received from the ICAR/Govt. of
India.

Mantra of Pradhan Mantri

for COVID-19 prevention

'Do Gaj Ki Duri, Mask Jaruri' aur
Jab Tak Dawai Nahi, Tab Tak Dhilayi Nahi'

Dr. Sushil K. Sharma, Nodal Officer,
briefed about the importance of observing
vigilance awareness week during October 27"
to November 02, 2020. Thereafter, e-integrity
pledge to all the staff members was
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administered by Dr. Pankaj Kaushal, JD(R),
followed by a speech delivered by him to
sensitize all the staff members for prevention of
corruption in the office. An essay competition
on “Vigilant India, Prosperous India” or
“Satarak Bharat, Samridh Bharat” was
organised on October 29, 2020 for the all the
staff members.

On October 31, 2020, Dr. S. K. Jain,
Vigilance Officer, ICAR-NIBSM, Raipur has
delivered a talk on “Preventive vigilance
measures” and sensitized staff members about
GFRs for their strict compliance while
processing file. Dr. P.K. Ghosh, Director,
ICAR-NIBSM, Raipur has administered
Rashtriya Ekta Diwas pledge to all the staff to
commemorate birth anniversary of Sardar
Vallabhbhai Patel. The Director, ICAR-
NIBSM, Raipur has also sensitized all the staff
members about vigilance and integrity with
emphasising on commitment towards
organization and understand the duty and how
to avoid vigilance case particularly in
procurement and appointment.

With the welcome address by the
Director, ICAR-NIBSM, Shri V.K. Derashri,
Former Administrative Officer, ICAR-IISR,
Indore & ICAR-ISSS, Bhopal has delivered a
talk on “Ways to curb corruption in office and
society” and shared his administrative and
practical experience of 39 years in the ambit of
above cited theme with all the staff members.
Dr. Pankaj Kaushal, JD(R) has given his closing
remark and extended thanks to Shri. Derashri
for his fruitful talk. The programme was ended
with vote of thanks to speaker and all the staff.

Swachhta Abhiyan

Cleanliness drive is a regular practice adopted
by ICAR-NIBSM to create awareness among
staff and farmers and make clean areas in the
premises and surrounding villages of our
institute. Swachhta drives were carried out in
the villages by the staff of MGMG for spreading
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advantage of in personal and environmental
hygiene. In this COVID-19 pandemic situation,
we had emphasized the role of hygiene and
cleanliness to avoid spread of COVID-19
disease. Some cleanliness programmes were
specially organised in the premises on the eve of
151" birth centenary of Mahatma Gandhi Ji.
During this period, tree plantation was made in
the campus to celebrate this event.

5" Research Advisory Committee (RAC)
meeting (November 21, 2020)

The 5" RAC meeting of the ICAR-NIBSM,
Raipur was held on 21.11.2020 under the
Chairmanship of Dr. C.D. Mayee, former
Chairman, ASRB, New Delhi. Other members
ofthe RAC, who attended the meeting included,
Dr. V.V. Ramamurthy (Ex-Principal Scientist,
Division of Entomology, ICAR-IARI, New
Delhi), Dr. P. Ananda Kumar (Ex-Project
Director, ICAR-NRCPB, New Delhi),
Dr. S.S. Singh (Ex-Director, ICAR-IIWBR,
Karnal), Dr. P.K. Ghosh (Director, ICAR-
NIBSM, Raipur), Dr. Y.P. Singh (ADG (PP&B),
ICAR, New Delhi) and Dr. P. Kaushal (Joint
Director (Research) & Member Secretary,
ICAR-NIBSM, Raipur). The committee
discussed in-depth the ATR of the 4" RAC
meeting and various research, teaching and
development issues.

An interactive session on research and
teaching collaborations was also conducted
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including Dr. P. K. Chakrabarty, [Member,
ASRB & Ex-ADG (PP&B)], Dr. Himanshu
Pathak (Director, ICAR-NIASM, Baramati),
Dr. Arunava Pattanayak (Director) and Dr. T.R.
Sharma (JDR), ICAR-IIAB, Ranchi and
Dr. Jitendra Kumar (Director, Institute of
Pesticide Formulation Technology, Gurugram)
as special invitees. Dr. J. Kumar, Joint Director
(SCHBR), Dr. S.K. Ambast, PS & JD
(Education) (Acting), section in-charges and all
the scientists of ICAR-NIBSM, Raipur also
attended the meeting conducted in the virtual
mode. The Chairman RAC, Dr. C.D. Mayee
graced the occasion by visiting the institute for
the meeting and all other members and invitees
joined the meeting in the virtual mode.

Annual Advisory committee meeting of I[CAR-
NASF project

The annual advisory committee meeting of
ICAR-NASF project on “Identification of host
factors responsible for infection and
development of nano-particle based dsRNA
delivery system for imparting resistance to
begomoviruses” was conducted on 22
December, 2020 through virtual mode to review
the progress of the project running along with
various centres viz., I[CAR-NIBSM, Raipur
(Lead Centre), NIPGR, ICAR-IARI, New Delhi
and IIT-D, New Delhi. During the meeting,
Dr. M. Krishna Reddy, Chairman & Head,
Division of Plant Pathology, ICAR-IIHR,
Bengaluru, Dr. Enakshi Khular Sharma,
Member & Professor, Department of Electronic
Science, University of Delhi (South Campus),
New Delhi, Dr. Jagdish Kumar, Member & In-
charge, Director, ICAR-NIBSM, Raipur,
Dr. Pankaj Kaushal, Special Invitee & Joint
Director (Research), ICAR-NIBSM, Raipur,
Dr. Ashok Kumar, Principal Scientist &
Nominated Member by ADG, NASF, New
Delhi, Dr.Bikash Mandal, Member & CCPI,
Principal Scientist, Division of Plant Pathology,
ICAR-IARI, New Delhi, Dr. Senthil-Kumar



Muthappa, Member & CCPI, Staff Scientist-V,
NIPGR, New Delhi, Dr. Neetu Singh, Member
& CCPI, Associate Professor, Centre for
Biomedical Engineering, IIT-D, New Delhi,
Dr. Anil Dixit, Member & Principal Scientist,
Head of Office, ICAR-NIBSM, Raipur, Dr. K.C.
Sharma, Member & Principal Scientist, Finance
and Account Officer, ICAR-NIBSM, Raipur and
Dr. PN. Sivalingam, Member Secretary & PI,
Principal Scientist, ICAR-NIBSM, Raipur.

The meeting started with the welcome
address by Dr. P.N. Sivalingam, PI of the
project followed by the introductory remarks of
the Director, ICAR-NIBSM on the progress of
the project. PI presented Action Taken Report of
the annual advisory meeting (2019) and overall
scientific achievements of the project, budget
utilization, next year technical programme and
issues to be considered by the advisory
committee for forwarding to ICAR-NASF for
approval. Then, the PI & CCPIs of the
individual centres presented the details of the
works carried out for the last one year. After all
the presentation, the committee members
discussed in detail the work carried out and
suggested improvement to achieve the target
including the issues in execution of the project.
Finally, the Chairman of the advisory
committee appreciated the work done on so far
even though there was COVID-19 pandemic
lockdown nationwide and also locally.

Swachhta Pakhwada (December 16-31, 2020)

ICAR-NIBSM, Raipur celebrated the Swachhta
Pakhwada from 16-31 December, 2020. The
activities were started by taking 'Swachhta
Pledge' administered by Dr. J. Kumar, Joint
Director (SCBHR) and Director In-charge on
16 December, 2020. The cleanliness activity in
the campus was began on 17" December, 2020
under the ambit of Government of India
initiative “Swachhta Pakhwada 2020 and
continued up to 30" December, 2020. Such
cleanliness activities were performed everyday
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till 30" December, 2020 around new building
areas.

On December 18, 2020, a team of
scientists including Drs. Sushil K. Sharma,
P.N. Sivalingam and K. C. Sharma sensitized
farmers of Raikheda, Kurra, Dhansuli and
Bangoli villages about the importance of
cleanliness and use of agrowastes to convert
them into compost and manure for their use in
the farming without creating non-conducive
environment for spread of food-borne and
water-borne pathogens among farming
community. In addition, they were also
informed about the role of personal hygiene and
immunity boosters to prevent COVID-19
infection. Subsequently, team visited a
custodian of dairy farm to enrich the custodian
with knowledge of managing animal hygiene.

On December 22, 2020, a team of staff
members of [ICAR-NIBSM, Raipur visited two
nearby villages namely Chataud and Mungi to
see how farming communities are managing
agro-wastes and dung of cattle in agriculture.
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The farmers of most of the villages are storing
huge amount of straw of paddy which they are
using mostly as cattle feed and remaining are
being used for preparation of vermicompost and
NADEP compost. The farmers were informed
about the use microbe-based products mainly of
Trichoderma, Phenerochaetae, Aspergillus and
other residue decomposing fungi for its
effective decomposition within a short period of
time. The farmers were also advised not to burn
stubbles of paddy in the field because the
practice of burning adversely affect soil macro-
and micro-flora, human and animal health due
to generation of heat and smoke.

_

On December 23, 2020, at the outset,
Dr Sushil K. Sharma has briefly highlighted
importance of Kisan Diwas and role of Hon'ble
Ex-Prime Minister of India Shri Chaudhary
Charan Singh Ji. A group led by Dr. P.
Mooventhan, Scientist along with Drs. Sushil
K. Sharma, Sanjay K. Jain, K.C. Sharma, P. N.
Sivalingam, Vinay Kumar, Sridhar, J. and other
staff has conducted a workshop in the village
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'"Mohdi' on the occasion of Kisan Diwas to
sensitize farmers with new agricultural policies,
challenges in agriculture and importance of
swachhta in day-to-day life including
prevention of COVID-19. We have also
encouraged farmers to register on hyperlink
(pmevents.ncog.gov.in) to listen address of
Hon'ble Prime Minister of India scheduled on
December 25, 2020 at 12 noon. Besides, we
have also created awareness for prevention of
COVID-19 among farmers in this village.
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On December 25, 2020, the
programmes were organised under the
leadership of Dr J. Kumar. All the scientists,
estate and farm labourers and other laboratory
staff members have jointly participated in the
cleanliness activity around newly constructed
buildings and other areas. Subsequently,
Dr. Sushil K. Sharma, Nodal Officer, Day/Week
Organisation has introduced about this specific
programme of Hon'ble Prime Minister (PM) to
all the staff members and farmers participated in
this programme in our institute. More than 225
stakeholders including scientists, other staffs
and farmers associated with our MGMG, SCSP
and different projects have registered for
watching Hon'ble PM and farmer interaction
progreamme. Fourteen farmers belonging
different villages namely Baronda, Adsena,
Kurra, Chataud, Mungi, Bangoli, Dhansuli ezc
have visited physically to ICAR-NIBSM and
viewed address and interaction of Hon'ble PM
of India following COVID-19 guidelines.



On December 30, 2020, Dr. S.K.
Chaudhari, DDG (NRM) delivered a lecture on
cleanliness with respect to place, body and mind
to achieve total cleanliness. Under plantation
programme, palm trees were also planted in the
campus around new building areas. All the
programmes of this fortnight (Pakhwada) were
organised following COVID-19 guidelines of
Government of India and Chhattisgarh. Entire
programmes were conducted by Drs. Sushil K.
Sharma, Principal Scientist & Nodal Officer,
Day/Week Organisation and Vinay Kumar,
Senior Scientist.

contain COVID-19

taken to

Measures
pandemic:

¢ In Raipur, 40,890 positive COVID-19 cases
with 547 deaths were recorded till date

e To date, only two staff members were found
infected with COVID-19 and later recovered
successfully. No causality occurred in the
staff members of ICAR-NIBSM due to
COVID 19

e Everyone is wearing face mask, washing/
sanitizing hands and maintaining social
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distancing to prevent COVID-19 spread.
A thermal scanning of all the staff members
and labourers including labourers of CPWD
are routinely done.

Sanitization of premise with sodium
hypochlorite solution is being performed
regularly. All the vehicles are also being
sanitized from time to time.

Arogyasetu App is being used by all the
officials and other staff including contractual,
security staff and labourers.

ICAR-NIBSM had distributed seed beans,
and kadaknath chicken to farmers of
Chhattisgarh state under SCSP following
guidelines of COVID-19.

Office usually conducts meetings through
virtual mode to maintain physical distancing.

Two wash basins were installed at both the
main gates for frequent hand washings by
labourers working in the premises.

Labourers of CPWD involved in construction
work in the premise of NIBSM are regularly
being monitored by the committee of ICAR-
NIBSM, Raipur to ensure social distancing in
compliance with MHA guidelines.

Awareness programmes were organised to
contain COVID-19 in nearby villages of our
institute during visit to farmer's fields,
Swachh Bharat Abhiyan and under MGMG
programme.

The Co-ordination and monitoring
committee (COVID-19) of ICAR-NIBSM,
Raipur is closely monitoring compliance of
COVID-19 guidelines by all the staff
members in the premise of [CAR-NIBSM.
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Monthly seminars

S. No. Topic of seminar Date Delivered by
1. | Access and Benefits-Sharing (ABS) Implementation 27.06.2020 Sushil K. Sharma
Process, Status and Challenges with Reference to
Agricultural and Microbiological Research in India
2. | Insect immune defence to stresses 24.10.2020 J. Sridhar
3. | Epigenetic regulations and biotic stress management 28.11.2020 Lalit L. Kharbikar
International webinars
S. No. Name of Speaker Topic Date
1. | Dr. Jacob Malone, Interactions between 09.11.2020
Group Leader (Plant Health), The John Innes Centre, | Pseudomonas species
Norwich Research Park, Norwich, NR4 7UH, UK and their host plants
2. | Dr. Peter Bonants, Innovative Detection 18.11.2020

Team manager Health
Biointeractions and Plant Health, Wageningen
University and Research, Netherlands

methods to support
plant health diagnostics
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EXTENSION AND OUTREACH ACTIVITIES

Mera Gaon Mera Gaurav(MGMGQG)

The Mera Gaon Mera Gaurav teams of ICAR-
NIBSM, Raipur scientists provided information
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to the farmers of selected villages (15) on
various aspects in a time frame through monthly
visit and meetings (02). The selected six
villages visited twice and benefitted 75 farmers.
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INFRASTRUCTURE DEVELOPMENT

Administration and Schools

Buildings

Complex

ICAR-National Institute of Biotic Stress
Management, a Deemed-to-be-University, has
been established to take up the basic and
strategic research in biotic stresses, develop
human resources and provide policy support for
the national network of research and
development organizations in health
management and agriculture. As a centre of
education, training and research in
contemporary innovative areas of biotic
stresses, NIBSM shall have four schools
including (i) Crop Health Management
Research (ii) Crop Health Biology Research
(ii1) Crop Resistance System Research and (iv)
Crop Health Policy Support Research to
address contextual issues. The institute is
equipped with necessary infrastructural
facilities for research on biotic stress
management and going to start PG courses in
the commencing academic year. The
administration complex and school complex
were constructed by CPWD at a cost of
Rs. 52.87 crores.

Administration Complex

The complex comprised of three connected
buildings viz., the administration, library and
auditorium. The complex spreads over 7059
square meter area and has three floors with
centrally air-conditioned facilities. The
administration building hosts the Director and
two Joint Directors offices, two meeting rooms
and administrative offices. The Library building
consists of yoga-meditation-cafeteria hall for
staff and students in ground floor and reading
rooms and online library system in first and
second floor. The auditorium has a seating
capacity of 350 persons and has two board
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rooms, two training halls and one exhibition
room for conducting scientific programmes.

The entire building is access-friendly to
physically challenged persons. The approved
roof top solar PV system of 530 KW will be
installed in second phase.

School Complex

Out of four schools, two school buildings have
been constructed over an area of 5195 square
meter in first phase. Each school building has
one Joint Director's office,18 research
laboratories, four central laboratories, four
modern hi-tech classrooms and one dedicated
seminar room.
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WORKSHOPS/SYMPOSIA/SEMINARS/TRAININGS/WEBINARS

Workshops/Symposium/Seminar/Conference/other fora attended

Microbiomes: Role and
relationship with crop plants
for higher productivity &
sustainability”

S. Symposia/seminar/training Period Venue/organized by Name of scientist
No. attended
1. | International Conference on 8-9.01.2020 | National Institute of Lata Jain
Recent Advances in Technology (NIT), Raipur, Vinay Kumar
Biotechnology and Chbhattisgarh
Biochemistry (ICRABB)
2. | MDP on “Orientation-cum- 22- NAARM, Hyderabad, Sushil K. Sharma
Awareness and Implementation |23.01.2020 | Telangana
of ABS Guidelines”
3. | XIV Biennial National 24- Deen Dayal Upadhyaya Lata Jain
Conference of “Association 25.01.2020 | Pashu Chikitsa Vigyan
of Public Health Vishwavidyalaya,
Veterinarians” and National Mathura, Uttar Pradesh
symposium on “Public
health challenge mitigation
strategies at the confluence
of one health approaches”
4. | Global Potato Conclave 28- Gandhinagar, Gujarat J. Sridhar
2020 31.01.2020
5. | International Conference on 31.01.2020 | Jawaharlal Nehru University | Vinay Kumar
Advances and Innovations & (JNU) Convention centre,
in Agriculture and Allied 01.02.2020 | New Delhi
Sciences (AIAAS-2020)
6. | Intellectual property rights 15.02.2020 | ICAR-NRCM, Hyderabad P. Mooventhan
workshop
7. | Annual Review Meeting of 20.02.2020 | NAS Complex, P. N. Sivalingam
NASF Pusa Campus, New Delhi
8. | Transboundary pest 4-5.03.2020 | TNAU, Coimbatore Mallikarjuna, J.
management
9. | 55" Annual Rice Group 11- ICAR-IIRR, Hyderabad S. K. Jain, V. Kumar,
Meeting 13.05.2020 Mallikarjuna, J.
10. | Annual workshop on 21- NBAIR, Bengaluru R. K. Murali Baskaran
AICRP Biocontrol 22.5.2020
11. | Panel discussion on "Agri 13.06.2020 | NAS complex, P. N. Sivalingam

PUSA Campus, New Delhi
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12. | Digital Discourse Series - 10- ICAR-ATARI, Bengaluru and P. Mooventhan
2020 on Gender and 12.08.2020 | Farmer FIRST Programme (FFP)
Pandemic: Challenges and of ICAR-CPCRI, Kayamkulam,
Opportunities ICAR-NIANP, Bengaluru and
ICAR-IIHR, Bengaluru and
ICAR-CIFT, Kochi.
13. | Wild Life Health 10- Veterinary Science and Animal Mamta Choudhary
Management 11.11.2020 | Hisbandry. OAUT, Bhubaneswar,
Odisha
14. | Regional Expert 28.10.2020 | APARI, Bangkok, Thailand and | S. K. Sharma
Consultation on NBAIM, Mau, India
Agriculturally Important
Microorganisms
15. | MANAGE Dialogue 2020: | 18- MANAGE, Hyderabad P. Mooventhan
Future of Agricultural 20.11.2020
Extension and Advisory
Services
16. | Role of Technology in 23- Centre for Disaster Management, | Anil Dixit, S. K. Jain
Community Level Disaster [27.11.2020 | Lal Bahadur Shastri National
Mitigation” (for Scientists Academy of Administration,
& Technologists) Mussoorie, Uttarakhand
17. | Dissimilatory Nitrate 10- Department of Energy and S. K. Sharma
Reduction to Ammonium 12.02.2020 | Environment, BBAU, Lucknow,
(DNRA)” in Integrated Uttar Pradesh.
Workshop on Publication
Ethics and Patenting &
National Conference on
“Environmental
Sustainability: Innovation,
Translational Dimension
and Way Forwards
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Webinars attended (virtual meeting)

diagnosis of commonly
prevalent tick-borne
diseases of bovines in India

S. Title of webinars Period Venue/organized by Name of scientist
No.
1. | Genome sequencing in 12.05.2020 | DST, Govt. of India and Vinay Kumar
search of vaccine for DST, Govt. of Gujarat
Coronavirus 2020
2. | Citizen Science, talk on 13.05.2020 | DST, Govt. of India and Lata Jain
Genome sequencing in DST, Govt. of Gujarat
search of vaccine for
Coronavirus
3. | Next Generation Genomics | 14.05.2020 | CEGSB, ICRISAT, Hyderabad Vinay Kumar
and Integrated Breeding for
Crop Improvement
(VII-NGGIBCI) on
Genomics for food, health
and nutrition
4. | Agriculture and Food during| 30.05.2020 | Society for World Environment, [ Lata Jain
COVID-19 Pandemic Food and Technology (SWEFT) | Vinay Kumar
5. | Laboratory Biosafety with [ 19.06.2020 | Nanaji Deshmukh Veterinary B. K. Choudhary
Special Reference to University, Jabalpur Mamta Choudhary
COVID 19 Diagnosis"
6. | Emerging scenario of 6.07.2020 | College of Veterinary Science & | Lata Jain
zoonoses and its public A. H., SDAU, Sardarkrushi-
health significance nagar, Gujarat on July 6, 2020.
7. | MDP on Implementation of | 7- ICAR-NAARM, Hyderabad S. K. Jain
Access and Benefit Sharing | 10.07.2020
Regulations in Agriculture
Research: Awareness cum
Sensitization
8. | Technological Advances to | 7.07.2020 | CGKYV, Durg B. K. Choudhary
Revolutionize Cancer Mamta Choudhary
Diagnosis
9. | National Conference on 17- CAU, Imphal P. N. Sivalingam
Agriculture Resource 19.7.2020
Management for
Atmanirbhar Bharat
10. | Export challenges and 8.08.2020 [ Department of Agriculture and R. K. Murali Baskaran
mitigation strategies for Environmental Sciences, P. Mooventhan
fresh and processed F & V NIFTEM, Sonipat
in COVID-19
11. | Hematopathology and field | 8.08.2020 | GADVASU, Punjab and Carus B. K. Choudhary

laboratories

Mamta Choudhary
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12. | Immunology in 21" century | 8.8.2020 Society of Immunology and Lata Jain
for improvising one health Immunopathology, India;
SVPUAT, Meerut, India; and
DAHD, GOI, New Delhi, India
13. | World Humanitarian day 19.8.2020 | FAO, Geneva R. K. Murali Baskaran
and the international locust
crisis
14. | Intellectual property rights | 12- NAHEP and IP&TM Unit, ICAR | P. N. Sivalingam
in agricultural research and | 18.9.2020 [ Hqrs, Pusa Campus, New Delhi | Binod Choudhary
education in India Lalit L. Kharbikar
15. | One Health Approach to 29.09.2020 | Department of Veterinary Public | Mamta Choudhary
control and elimination of Health and Epidemiology,
Rabies in India College of Veterinary Sci. &
A. H., Anand
16. | Interaction between 9.11.2020 | Dr. Jacob Malone, All scientists
Pseudomonas species and Group Leader (Plant Health),
their host plants The John Innes Centre, Norwich
Research Park, Norwich, NR4
7UH, UK
17. | Innovative Detection 18.11.2020 [ Dr. Peter Bonants, Team Health | All scientists
methods to support plant Manager, Wageningen University
health diagnostics & Research, Netherlands
18. | A Climate for Change 2020 [29.11.2020 | Climate for Change, Australia Lalit L. Kharbikar
Annual General Meeting
19. [ 9" Agrochemicals 1.12.2020 | FICCI Agrochemicals, New Delhi | R. K. Murali Baskaran
Conference 2020
20. | Gene editing for agriculture, | 15.12.2020 | Tata Institute for Genetics and All scientists
society and sustainable Society (TIGS), Bengaluru in p
development: Prospects and artnership with Biotech
perspectives Consortium India Limited,
New Delhi
21. | Monoclonal antibodies as 29.06.2020 | College of Veterinary Science & | B. K. Choudhary
therapeutics Animal Husbandry, Nanaji Mamta Choudhary
Deshmukh Veterinary University,
Jabalpur
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PUBLICATIONS

Research/Review papers of Applied Entomology 144(5):373-381.

Baruah, A., P. N. Sivalingam, U. Fatima,
M. Senthil-Kumar. 2020. Non-host resistance
to plant viruses: what do we know?
Physiological and Molecular Plant
Pathology. 111. https://doi.org/10.1016/
J.pmpp.2020.101506

Bera, B., M. Choudhary, T. Anand,
K. Sundaram, N. Virmani, B. Choudhary and
B. N. Tripathi. 2020. Detection and genetic
characterization of porcine circovirus 3
(PCV3) in pigs in India. Transboundary and
Emerging Diseases 67(3):1062-1067.

Jain, L. and V. Kumar. 2020. Leptospirosis as
neglected re-emerging zoonoses in India: An
overview. Journal of Animal Research. 10(6):
853-858.

Kumar, V., L. Jain, S. K. Jain, S. Chaturvedi
and P. Kaushal. 2020. Bacterial endophytes of
rice (Oryza sativa L.) and their potential for
plant growth promotion and antagonistic
activities. South African Journal of Botany,
134:50-63

Jeer, M., Y. Yele, K. C. Sharma and N. B.
Prakash. 2020. Exogenous application of
different silicon sources and potassium
reduces pink stem borer damage and
improves photosynthesis, yield and related

parameters in wheat. Silicon.
doi.org/10.1007/s12633-020-00481-7.

Murali-Baskaran, R. K., J. Sridhar, K. C.
Sharma, L. Jain, S. Senthil-Nathan, W. B.
Hunter, J. Kumar and P. Kaushal. 2020.
Kairomones effect on parasitic activity of
Trichogrammajaponicum againstrice yellow
stem-borer, Scirpophaga incertulas. Journal
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e Murali-Baskaran, R. K., K. C. Sharma, J.
Sridhar, J. Lata and J. Kumar. 2020. Multiple
release of Trichogramma japonicum
Ashmead for biocontrol of rice yellow stem
borer Scirpophaga incertulas (Walker). Crop
Protection. doi.org//10.1016/j.cropro.
2020.105471

e Sahu, P. K., R. Sao, S. Mondal,
G. Vishwakarma, S. K. Gupta, V. Kumar,
S. Singh, D. Sharma and B. K. Das. 2020.
Next Generation Sequencing based forward
genetic approaches for identification and
mapping of causal mutations in crop plants: a
comprehensive Review. Plants 9:1355.

Book chapters

e Choudhary, M., B. K. Choudhary and R. C.
Ghosh. 2020. Pathological Changes
Associated with Natural Outbreak of Swine
Pasteurellosis, Intech Open Limited, 5
Princes Gate Court, London, SW7 2QJ, UK.
doi: 10.5772/intechopen.94849

e Dubey, P., V. Kumar, K. Ponnusamy,
R. Sonwani, A. K. Singh, D. C. Suyal and
R. Soni. 2020. Microbe assisted plant stress
management. In: S. D. Mandal, P. Bhatt (eds.)
The Recent Advancements in Microbial
Diversity 1" Edition. http://dx/doi.org
10.1016/B978-0-12-821265-3.00015-3.

e Kumar, V., L. Jain, P. Kaushal and R. Soni.
2020. Fungal endophytes and their
applications as growth promoters and
biological control agents. In: V. K. Sharma,
M. P. Shah, S. Parmar, A. Kumar (eds.), Fungi
Bio-Prospects in Sustainable Agriculture,
Environment and Nano-Technology,
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Academic Press, pp. 315-337, ISBN
9780128213940, http://doi.org/10.1016/
B978-0-12-821394-0.00012-3

e Kumar, V., L. Jain, R. Soni, P. Kaushal and

R. Goel. 2020. Bio-prospecting of
endophytic microbes from higher altitude
plants: Recent advances and their
biotechnological applications, In: R. Goel, R.
Soni, D. Suyal (eds.) Microbiological
Advancements for Higher Altitude Agro-
Ecosystems and Sustainability. Rhizosphere
Biology. Springer, Singapore https://doi.org/
10.1007/%20978-981-15-1902-4 18.

Sridhar, J., K. K. Kumar, R. K. Murali-
Baskaran, S. Senthil-Nathan, S. Sharma,
M. Nagesh, P. Kaushal and J. Kumar. 2020.
Impact of climate change on communities,
response and migration of insects,
nematodes, vectors and natural enemies in
diverse ecosystems. In: V. Venkataramanan et
al. (eds.), Global Climate Change: Resilient
and Smart Agriculture, Springer Nature
Singapore Pte. Ltd., pp. 69-93. doi.org://
10.1007/978-981-329856-9 4.

Abstracts

e Jain, L. and V. Kumar. 2020. Molecular

epidemiology of brucellosis in bovines of
Chhattisgarh, In: International Conference
on Recent Advances in Biotechnology and
Biochemistry (ICRABB) at National Institute
of Technology (NIT), Raipur Chhattisgarh
held on January 8-9, 2020.

e Jain, L. and V. Kumar. 2020. Molecular

epidemiology of leptospirosis in bovines of
Chhattisgarh. In: XIV Biennial National
Conference of “Association of Public Health
Veterinarians” and National symposium on
“Public health challenge mitigation strategies
at the confluence of one health approaches”
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held during January 24-25, 2020 at Pt. Deen
Dayal Upadhyaya Pashu Chikitsa Vigyan
Vishwavidyalaya, Mathura, Uttar Pradesh.

Kumar, V., J. Jain, S. K. Jain and P. Kaushal.
2020. Unraveling Rhizospheric bacterial
diversity associated with Lathyrus sativus
using illumina sequencing approach, In: The
International Conference on Recent Advances
in Biotechnology and Bio-chemistry at
National Institute of Technology (NIT), Raipur
Chhattisgarh held on 8-9,2020.

Sahu, B., N. Dokka., A. Marathe,
K. C. Sharma, P. Mooventhan, J. Sridhar, V.
Kumar, P.N. Sivalingam and P. Kaushal.
2020. Occurrence and distribution of
begomo-viruses in various pulses and
vegetable crops in Chhattisgarh In: National
Conference on Agriculture Resource
Management for Atmanirbhar Bharat” held
from July 17-19,2020 at CAU, Imphal, 94p.

Sridhar, J., R. K. Murali-Baskaran,
P. N. Sivalingam and J. Kumar. 2020.
Emerging biotic stresses and their impact on
seed potato production in India. In: Book of
Abstracts of Global Potato Conclave held at
Mahatma Mandir, Gandhinagar, Gujarat
during 28-31, January 2020.

Technical bulletin

e Mooventhan, P., R. K. Murali-Baskaran,

J. Kumar and P. Kaushal. 2020. Technical
Bulletin on Current Status and Guidelines for
Safe Use of Pesticides in Agriculture, ICAR-
National Institute of Biotic Stress
Management, Raipur, Chhattisgarh, India,
32p.



Germplasm registration

e Mishra, R., G.J.N. Rao, R.N. Rao, M.J. Baig, V. Kumar and P. Kaushal. 2020. Rice Tetra 5-40: a
tetraploid (2n=4x=48) rice line, registered by Plant Germplasm Registration Committee (PGRC),
New Delhi (Registration no. INGR 20004)

NCBI Genbank submissions

S. No. Item NCBI Accession Authors
number

1. 16S ribosomal DNA sequences: MW423828- Vinay Kumar, Lata Jain
Lathyrus sativus bacterial endophytes: MW423857
(30 numbers)

2. 16S ribosomal DNA sequences: MW423421- Vinay Kumar, Lata Jain
Pigeonpea bacterial endophytes: MW423434
(14 numbers)

95

Annual Report 2020



AWARDS/RECOGNITION/MEMBERSHIP IN PROFESSIONAL SOCIETIES

Awards and Recognition received by NIBSM scientists

S. Awards/Recognition/ Year/ Offered/organized by Scientist (Dr.)
No. Membership in Period
Professional Societies
1. | Fakhruddin Ali Ahmed Award 2019 ICAR, New Delhi Anil Dixit
for Outstanding Research in
Trial Farming Systems
2. | Outstanding Agricultural 2020 Dr. B. Vasantharaj David
Scientist Award 2020 Foundation, Chennai
3. | Excellence Award 2020 ICAR-NIBSM, Raipur
4. | Best Research Paper Award 2020 8" Foundation day, R. K. Murali Baskaran,
NIBSM, Raipur K. C. Sharma,
J. Sridhar, Lata Jain
5. | Women Scientist Award-2019 2020 Society for World Lata Jain
Environment, Food and
Technology, New Delhi
6. | Second prize for best Oral 2020 Deen Dayal Upadhyaya | Lata Jain
Presentation Pashu Chikitsa Vigyan Vinay Kumar
Vishwavidyalaya,
Mathura, Uttar Pradesh
7. | Young Biotechnologist Award 2020 Ek Nayi Rah Foundation [ Vinay Kumar
in collaboration with
Society for Agriculture &
Allied Research (SAAR),
New Delhi
8. | Best Scientist Award 2019-2020 | ICAR-NIBSM, Raipur P. Mooventhan

Awards and Recognition received by stakeholder

S. Awards/Recognition/ Year/ Offered/organized by Stakeholder
No. Membership in Period
Professional Societies
1. | Innovative Farmer Award 2019-2020 | ICAR-NIBSM, Raipur FFP farmer
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Certificate

FAKHRUDDIN ALI AHMED AWARD FOR OUTSTANDING
RESEARCH IN TRIBAL FARMING SYSTEMS-2019

is presented to
Dr. Anil Dixit

Principal Scientist, ICAR-National Institute of Biotic Stress Management
Raipur, Chhattisgarh

e ‘/ "”f(/

16 July, 2020 (T. Mohapatra) (Narendra Singh Tomar)

New Delhi Secretary (DARE) & Agriculture & Farmers Welfare Minister, Gol
Director General (ICAR) & President, ICAR Society
Fakhruddin Ali Ahmed Award

2 nd National Confer
“Recent Scient !_.A(i

Dr. B. Vasantharaj David Award Young Biotechnologist Award
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MANAGEMENT AND IMPARTING POST-GRADUATE Year” for the year 2019-20 in recognition of ICAR
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Certificate of Merit

{Plant Science)

ICAR-NIBSM “Best Research Paper Award" for the year 2019-20 is ce“lﬁcate 0f Dlstl“ctlon

presented to the research paper entltled “Kairomones effect on
parusitic activity of Trichogramma japonicum against rice ICAR-NIBSM “Best Sclentist Award" for the year 2019-
yellow stem borer, Scirpophaga incertulas” authored by
Ramasamy Kanagaraj Murali-Baskaran, Jandrajupalli Sridhar,
Kailash Chander Sharma, Lata Jain, Sengottayan Senthil-

20 is presented to Dr P. Mooventhan for his overall

contribution to research and institutional building.

Nathan, Wayne Brain Hunter, Jagdish Kumar and Panka] on
Kaushal published in the “Journal of Applied Entomology, 2020, the o jon of
144(5):373-381."
on 9" Foundation Day of [CAR-NIBSM
the occaslon of 7" October 2020
9" Foundation Day of ICAR-NIBSM
7" October 2020

&2 wan, 62 saY 62 WG, BT S

g, Probir Kumar Ghosh PG Probir Kumar Ghosh
\lﬂp;?;xmvi.mﬁ % wman ouch Director cum Vice Chancellor &~ \dgf?‘xm‘b with a7 uman touch Director cum Vice Chancellor g~
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BUDGET

ICAR-NIBSM, Raipur budget, 2020-21 (Rs. in Lakh)

S. Head Allocation Total Expenditure Total
N Other | TSP |scsp|NEH [2llocation| ey | TSP |SCSP | NEH [eXPenditure
than TSP than TSP
& SCSP & SCSP
1 2 3 5 6 7 8 9 10 1
1. [G-I-A- Capital| 2312.88 | 0 [246.20[ 0 | 2559.80 | 486.12 0 | 3.96 0 490.08
2. |G-1-A- Salary | 407.83 0 0 0 407.83 | 471.94 0 0 0 471.94
3. |G-I-A- General
(1) Pension 0 0 0 0 0 0 0 0 0
(2) Others 329.52 (40.00] 80 60 509.52 | 19147 (16.61|17.3030.34 255.72
4. |Grand Total 3050.23 140.00(326.20[ 60 | 3476.43 | 1149.53 |16.61(21.26130.00| 1217.74
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PERSONALIA

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

Name Designation Discipline Contact detail
Dr. P. K. Ghosh Director, Agronomy director.nibsm.cg@nic.in,
ICAR- pkgiipr@gmail.com, ghosh pk2006(@yahoo.com
NIBSM 0771-2225352, 9425509683, 9453042870
Dr. Jagdish Kumar | Joint Director| Plant Pathology [ moola01@yahoo.com
(Transferred on (SCHBR) director.nibsm.cg@gov.in
23.12.2020) (+91) 9418629683

Dr. Pankaj Kaushal | Joint Director| Genetics and | jdrnibsm@gmail.com
(Research) | Plant Breeding | (+91) 9198890991

Dr. S. K. Ambast Principal Land and Water | sk.ambast@icar.gov.in

Scientist Engineering 9437034770

Dr. Anil Dixit Principal Agronomy ad.nibsm.cg@nic.in, anildixit99@gmail.com
Scientist (+91) 9425213281

Dr. S.K. Jain Principal Plant Pathology | Sanjay.Jain@icar.gov.in, sanjaykjain100@gmail.com
Scientist (+91) 9456764764

Dr. Sushil K. Sharma| Principal Agricultural sks micro@rediffmail.com, sushil.sharmal@jicar.gov.in

Scientist Microbiology [ (+91) 9473725811, 8840214318

Dr. R. K. Murali Principal Agricultural rcrkm2013@gmail.com, rk.baskaran@jicar.gov.in
Baskaran Scientist Entomology (+91) 8269506835

Dr. K.C. Sharma Principal Agricultural kebhuvan2004@gmail.com
Scientist Entomology (+91) 9460253807

Dr. PN. Sivalingam | Principal Agricultural pnsivalingam@gmail.com
Scientist Biotechnology | (+91) 9950459671
Dr. (Mrs) Mamta Senior Veterinary mamta.tc@gov.in, chiyamum@gmail.com
Choudhary Scientist Pathology (+91) 7389245959
Dr. Binod Kumar Senior Fish & Fisheries| binod.kc@gov.in, binods14@gmail.com
Choudhary Scientist Science (+91) 7389241717
Dr. (Mrs) Lata Jain | Senior Veterinary jain.lata59@rediffmail.com, lata.nibsm.cg@gov.in
Scientist Microbiology | (+91) 9479038712
Dr. Vinay Kumar Senior Plant vinay.nibsm.cg@gov.in, vinaybt 04@rediffmail.com
Scientist Biotechnology | (+91) 9479038713
Dr. P. Mooventhan | Scientist Agricultural agriventhan@yahoo.co.in
(Sr.Scale) Extension (+91) 9729671614
Dr. Sridhar Scientist Agricultural brosridhar@gmail.com
Jandrajupalli (Sr.Scale) Entomology (+91) 8894459090
Dr. Mallikarjuna, J [ Scientist Agricultural mjeer.nibsm.cg@nic.in, mallihugar@gmail.com
Entomology (+91) 8871787464
Shri. Lalit Laxman | Scientist Plant lalitkharbikar@gmail.com
Kharbikar Biotechnology | (+91) 9285580630
Mr. Yogesh Yele Scientist Agricultural yogeshyelel3@gmail.com
Entomology (+91) 9868071499
Dr. Ashish Marathe [ Scientist Plant aashishrmarathe@gmail.com

Biochemistry | (+91) 9654233057
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INSTITUTE GOVERNING COMMITTEES

3" RESEARCH ADVISORY COMMITTEE (2019-2021)

1. Dr. C. D. Mayee Chairman
Former Chairman (ASRB)

2. Dr. V. V. Ramamurthy Member
Ex. Principal Scientist (Entomology), [ARI, New Delhi

3. Dr. P. Ananda Kumar Member
Ex. Project Director, [CAR-NRCPB, New Delhi

4. Dr. S. S. Singh Member
Ex. Director, IWBR, Karnal

5. Dr. Anand Raj Member
Former Director, IISR, Calicut

6. Director Member
ICAR-NIBSM, Raipur

7. ADG (PP) Member
ICAR, Krishi Bhawan, New Delhi

8. Two persons representing agriculture/rural interests on the Member
Management Committee of the Institute in terms of Rule 66 (a) (5)
for the period of their membership of the Management Committee

9. Dr. Pankaj Kaushal Member Secretary

Joint Director (Research), ICAR-NIBSM, Raipur

3" INSTITUTE MANAGEMENT COMMITTEE (2019-2022)

1. Director, ICAR-NIBSM, Raipur Chairman

2. ADG (Plant Protection & Bio-safety) Member
ICAR- Krishi Bhawan, New Delhi

3. Dr. Ratan Tiwari Member
Principal Scientist, [CAR-IIWBR, Karnal

4. Dr. Rajbir Yadav Member
Principal Scientist (Genetics), ICAR-IARI, New Delhi

5. Dr. Mukesh Sehgal Member
Principal Scientist (Nematology), ICAR-NCIPM, New Delhi

6. Dr. Anil Dixit Member
Principal Scientist (Agronomy), ICAR-NIBSM, Raipur

7. The Director, Department of Agriculture, Government of Chhattisgarh, Member
Krishak Nagar, Raipur, Chhattisgarh

8. The Director, Department of Agriculture, Government of Odisha Member

9. Dr. M. P. Thakur Member
Director (Instruction), IGKV, Raipur

10. | Director (Finance), ICAR, New Delhi Member

11. Sh. S. K. Das Member
Finance & Accounts Officer, NRRI, Cuttack, Odisha

12. | Sh. A. A. Goswami Member Secretary

Senior Administrative Officer, ICAR-CICR, Nagpur
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LIST OF INSTITUTE FUNDED/EXTERNAL FUNDED/AICRP PROJECTS (2019-20)

Institute Funded Projects

S. |Project Project Title PI Co-PI Year
No.| Code
1. 1.3 [Mapping of genetic groups of Bemisia tabaci in |J. Sridhar R. K. Murali 2018-20
India and their begomovirus transmission Baskaran
efficiency
2. 1.4 |Identification and characterization of Lata Jain Vinay Kumar, 2018-20
bacteriophages against rice bacterial leaf blight S. K. Jain
pathogen Xanthomonas oryzae pv. oryzae
3. 1.5 |Exploring host-microbial cross talk in agro- Mamta B. K. Choudhary, |2018-20
ecosystem of Bastar plateau zone of Chhattisgarh | Choudhary | Lalit L. Kharbikar
4.1 2.2 [Identification of biotic stress induced promoters |P.N. Vinay Kumar, 2017-22
from resistance source plants Sivalingam | Lalit L. Kharbikar,
S. K. Jain
5.1 2.3 |Development of super donors in rice carrying Vinay P. N. Sivalingam, |2017-22
tolerance to multiple stresses (Bacterial leaf Kumar Mallikarjuna, J.,
blight, brown plant hopper and blast) S. K. Jain
6. 2.4 |Epigenetic regulation of microRNA genes in Lalit L. Ashish Marathe 2018-20
response to Fusarium stress in chickpea Kharbhikar
7.1 2.5 |Deciphering the role of isoflavones in differential [ Ashish P. N. Sivalingam, |2019-22
reaction to yellow mosaic disease in soybean Marathe Lalit L. Kharbikar
8. | 2.6 |Deciphering Silicon mediated defense against Mallikarjuna,| Dr. Vinay Kumar  (2019-22
yellow stem borer in rice J.
9.1 2.7 |Cytological and molecular basis of organ-specific|S. K. Jain Mamta Choudhary, |2020-23
resistance to blast disease in finger millet Ashish Marathe
10.] 3.1 |Genepool profiling in crop plants for tolerance to |S. K. Jain Anil Dixit, R. K. 2017-20
biotic stresses Murali Baskaran,
K. C. Sharma,
P. N. Sivalingam,
Mallikarjuna, J,
Yogesh Yele
11.| 3.2 |Isolation and characterization of secondary B. K. Mamta Choudhary, |2018-20
metabolites of Chromobacterium species for Choudhary | R. K. Murali
mitigation of biotic stress in agriculture Baskaran, J. Sridhar
Sushil K. Sharma
12.] 3.3 |Antimicrobial cyclic lipoprotein (AMLSs) S. K. Sharma | Lata Jain 2020-22
producing Bacillus for antagonistic activity
13.] 4.2 |Bio-ecology and management of the pink stem K. C. Sharma| Mallikarjuna, J., 2016-20
borer in wheat Yogesh Yele
14.] 4.5 |Isolation and evaluation of native biocontrol R. K. Murali | Sharma, Lata 2016-20
agents for management of lepidopteran pests Baskaran Jain, J. Sridhar
15.| 4.6 |Evaluation of Allelopathic potential in rice and [ Anil Dixit B. K. Choudhary |2018-20
selected weeds for weed management
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External Funded Projects (On-going)

S. |Project Project Title PI Co-PI Year (Funding| Budget
No.| Code Agency
1. | EF006 | Socio-economic upliftment [P. Mooventhan | Anil Dixit, 2016-20( ICAR [99.75
of tribal farmers through Amit Kumar lakhs
biotic stress management Gupta,
strategies in rice fallow Praveen Kumar
pulse cropping system- A Verma,
integrated farming approach M. A. Khan
2. | EF008 [Identification of host factors|P. N. Sridhar, J., 2018-21| NASF |Total:
responsible for infection Sivalingam Vinay Kumar, 276.60470
and development of Lalit L. Kharbikar Lakhs
nano-particle based dsSRNA NIBSM:
delivery system for 94.2104
imparting resistance to Lakhs
begomoviruses
3. | EF009 | Establishment of P. Mooventhan,| KVK Korba, 2020-22( DBT |214 lakhs
Biotech-KISAN Hub at Hub Facilitator | KVK
ICAR-National Institute of Rajnandgaon,
Biotic Stress Management KVK
Mahasamund
4. | EF010 [In-situ diagnosis and digital |P. Mooventhan | H. K. Singh 2020-23( DST [41.11
cataloguing of lakhs
plant-pathogenic fungi
through foldscope
microscopy-A frugal
science approach
External Funded Projects (On-going)
S. |Project Project Title PI Co-PI Year (Funding| Budget
No.| Code Agency
1. | EF005 | AICRP on nematodes in Mallikarjuna, J. - 2014 | ICAR NA
cropping systems onwards
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