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The ICAR-National Institute of Biotic Stress
Management was established during 12" plan at
Raipur, Chhattisgarh state 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.

The ultimate goal of the NIBSM is to
mitigate biotic stresses effectively for
enhancement of farm prosperity. Accordingly,
four research programmes, consisting of 15
institute funded and five externally funded
projects were formulated and handled during
2016-2021 in section mode, during which
around 12 research leads were obtained which
include 1) Novel agro-inoculation method for
quick infection of begomoviruse in crops,
2) Micro-cage for single whitefly transmission
of begomoviruse, 3) Seed priming with
flavonoids for inhibition of begomovirus
infection, 4) Identification of three new whitefly
genetic groups from Chhattisgarh, 5) 16
bacteriophages for rice bacterial leaf blight
management, 6) Promising bacterial endophyte
(53P) for disease and drought management,
7) Super donor rice with multiple resistance to
biotic stresses, 8) Kairomone gel formulations

for biocontrol, 9) Antifungal principles of
secondary metabolites of Chromobacterium
spp., 10) Three native Bacillus thuringiensis for
Lepidoptera pests management, 11) Bio-
management of rice and bottle gourd root-knot
nematodes, and 12) Registration of tetraploid
rice line.

The NIBSM has signed MOU with six
institutes including ICAR-National Bureau of
Agricultural Insect Resources (NBAIR),
Bengaluru, ICAR-Directorate of Weed
Research (DWR), Jabalpur, ICAR-Indian
Institute of Agricultural Biotechnology (IIAB),
Ranchi, Dau Sri Vasudev Chandrakar
Kamdhenu Vishwavidyalaya, Durg, North
eastern Hill University, Tura Campus,
Chasingre and Institute of Pesticide
Formulation Technology, Gurugram, Haryana
for collaboration in research and education. The
NIBSM has joined with the AMAAS network
project, being operated by the ICAR-NBAIM,
Mau to develop efficient consortia for the
management of chickpea pod borer and soil
borne fungal diseases. Totally 18 monthly
seminars and international webinars were
organized to enrich knowledge of the NIBSM
scientists on emerging areas of biotic stress
research across the country and the world which
in turn may channelize them for the
establishment of collaborative research work on
biotic stress mitigation. The NIBSM has won a
DBT sponsored research project (2.83 crore) to
pursue research on the development of
diagnostic kits for quick detection of CTV, HLB
and Phytophthora rot diseases in citrus of North
EastIndia.

The contributions of the NIBSM
scientists in publication of research work in peer
reviewed journals are witnessed by the growth
of cumulative NAAS rating from 11.44 to 93.6
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during 2017-2021 with the average NAAS
score of 7.2. The publications viz., ICAR-
NIBSM: Rendering solution to biotic stresses
(Institute Profile) and Farmer FIRST
Innovation: A role model for doubling of
Chhattisgarh tribal farmers' income are
important to highlight the historical
background and extension activities of
NIBSM, respectively.

The recommendations of Institute
governing committees including 6" RAC and
8" IMC were really useful to strengthen the
research and education of NIBSM. The EFC
2021-2026 was formulated addressing the
recommendations of 5" RAC and goals of
sustainable development in Agriculture which
includes flagship, inter-institutional and
institutional research projects. The plans for
modernization of Baronda farm and
establishment of modern IFS are examples for
steady growth and way forward of the NIBSM.
The inauguration of infrastructure of NIBSM
by the honourable Prime Minister, Shri.
Narendra Modi ji, study visit of parliament
standing committee on agriculture and 10"
Foundation Day are considered as important
events of the year 2021.

As a Deemed to be University, the
NIBSM has initiated education programme for
the academic year 2020-21 in affiliation with
ICAR-IARI, New Delhi in which nine students
belonging to six disciplines were allotted and
now have been pursuing their research credits
at NIBSM. The second batch (2021-22) of 16
students who got allotted to NIBSM will be
about to pursue course work from 3 January
2022 onwards. The NIBSM is in the plan to
start doctorate programme during 2022-23. The
construction of girl's hostel, roof top solar PV
system efc., are in progress as a further support
to the students.
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During the period of report, NIBSM has
operated two externally funded projects
including Farmer FIRST and DBT Biotech
KISAN exclusively for upliftment of
livelihood of SC and ST farmers of
Chhattisgarh. In order to disseminate the latest
agricultural technologies and to provide need-
based information, 170 trainings, 95
demonstrations, 15 front line demonstration
and 11 field days were conducted for the benefit
of 278 women farmers, 475 village youths, 37
SC farmers and 531 ST farmers. A total of 49
technologies were popularized while 1070
technologies and package of practices were
adopted by farmers. A total of 30 extension
literature were published to popularize various
technologies. The progress made in TSP and
SCSP plan schemes by the NIBSM scientists is
appreciated in which, several hundreds of SC
and ST farmers were benefitted due to the
introduction of elite varieties of rice, pulses,
wheat, chickpea efc., establishment of various
units including Japanese Quail rearing, Sirohi
breed and Kadaknath poultry farming, piggery
units, efc., in Raigarh and Jashpur districts of
Chhattisgarh and climate resilient agro-forestry
and livestock based integrated farming systems
were boon to double the income of
economically deprived farming community.

The NIBSM is following all guidelines
of State and Central government through
constituting a COVID 19 co-ordination and
monitoring committee 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.

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




faforse JAEIeT

yRiafee 3Fafer & SR, IR T BRIGA DI Har
R 15 TR gRT fTuI RIS 3R Ui arel
IHITU-TATS AIARYT,  HIHATI-VHTHYI,
HHIATI-TIOTHTH, SISt R Sewdt g
SO febam TIIT T | 1 URATSTISAT @ Sfeqiet by
Y ST B by 1 qRIE A fedr T |

Bl Wy ge9e+ Tdhel

(TEHTATHIAR)

TERATUIUARIR & 3fald fafi=1 $iy wRRerffdar

H ERC-AISHEAA W, HHNICINGT Uo. &

AERI® Helaldisel al dfterexT Arfioial & yee

& foly gewoltg T Rigial v Qe Sig-FrEo

AGRSI & AT STHET B BT 130T |

< o B A H el T P AEind & foeg
CTSHIIMT OB H & BRI Tfafafer o
eI T HIRMM oIdt blel Bl YHTaeiierd B
TG AT 2021 & IRH (6 Thg &S
B H o 7T o1 | SIRBISH! STuI-aH &l
UG IR Wd H Bled @ 24 €l ® dIQ
aifgers® 500 YT &1 FaT fbu oW &
4Tl T dereh ATeiid gRT S s 8le Ud
FISC 3R B ALV H, LIl Dl Jorl H, HA:
38.1% U4 34.1% B HHI 375 TTab daeT I
BIS T Sl H I8! TIeT0T sHHSl: 31.16% Td 25,
60% o | HIRMA B JANT 6y I F o
Grell T 9% A1eolia & fawg <. Siaifaad

@Y SI9-RIFT AT BT TGTIT T el & |

» BUREG @ JaRil 9 o a9 e
<o dRe YRR gonfeal @1 ofe-
gTaRierar @l wWierey foeRr Arefela @

>

L)

D)

L0

>

foreg el =T ureul # o T | 3@ Wia-
NG & PRV UAICT 18 ¥ SiIRa il g
ST (26.96%) TR T {16 916 Tare]
27 (31.69% TRl JHEM) 3R T 31
(30.77%) ¥ U TN, Wi T bl
eyl H JHAM ST (42.60%) T | 3 Al
U IS yenfaal | e Refaat @
ded T 34 el Refadl # g, foregyr &
Feger IR B H dgai guraeiierdn yafid
Gl

GRS U4 fafrse UTgaRl &7 YANT &) 39 did
3OS <INT AT Yot &l H1g i
WIGTSTOT TR oY 1T SFeRye # g T 71
QTGﬁEQHS ¥ U= Plg iG] (cryl, cry2,
cryy3, cry7, cry8), Tae-27 # w4
(cryl, cry2, cry3, cryy3, cry4, cry9, cryll),
TEICI-31 ¥ g 4 (cryl, cry2, cry3,
cryd, cry9, cryll, cytl) 3R diverd! dici-6
B dIcl yorfaar (cryl, cry2, cryy3, crys,
cry’, cytl)ﬂ%qﬁ\_@"ﬁ%ﬁl

PHANFEIRGT YA, (Sgadi-Siel,
CIRIRTHUH) & HERID Heldlansel - RHRIH
SRIRTTOH Uh. T, B, U%. ifaidron
U, YSll. Hf1, HpIBIaT BRI (R
ell), TH. SRR (BTgell T), WeRITeaq
AeH¥l Ud VRRITer BRICH & 9gdR &l
A BT | St di-sioll, SIUGARTA Bl
PIAIFINGH Ul b fIvg  SamRe
Tfafefy W AR R <@ 18 | S & e
A 7 HIRT Dl HSHAY A DI AT W
TTRd SfSTURAl $l faPiT vd dIomoer @l
JRIFT fobar | gaa arermar, 1000 YidigH w
RIS BT YA fhy ST 3 Y THIeR Hid

“ Annual Report 2021



W AT HIG! DI FHE 40% TP HH §g, STl
TSR E I a4l @i 1000 didiew
TR AR 8id H gaR S 4 dIef SigRoT
43% FaRIMEIT T3 |

B Bl JITAT B T T T I HRA
8 WU T ¥ 98clg BT AT PR S [Ty,
BN & TR YN HfY aIRRIfafdal &
dare v fisT Al @& SRE T T g
T | T Y Y 1145 JaRaT # 9, el
T (435) H dEINAT 9 SId Py
TRRfIST | T o 1Y, forad 91g weret
TR Td U] SMeTRa S yomferdl & Ya
fhg 77| S TBR W, AR A b SR
e T (605)  SFEIRAT v fby Y |
g 9aIRYT T STl BT Jormgavi i
w0 ¥ ey SRR @ uEEE e H
ST B |

Bl WY Sfiafd== gHer oo

(TadiTadiaR)

\/
0‘0

Annual Report 2021

AR vd IR-AFRE e | dIeE Jwe
el & RIS Tl DI UBAH dRA B,
A= Bodl | AW Aadl T UH A o @
o0 YRAaY & U SIRITT FeIT AT | IR B
10 TSA1 H UH(IT 365 WS Had! Tl H 9,
uRRmr 1 sfear, uRmr 11-s5, TR -7,
TASUATH-1 T4 GRAIT 111 |fed Uid Sgaiis
Rl @ Uga Bl M| U 1.7 T
UHSUCA- 1 Tl @l agern ofl, Srafds TR 111
Bl Uolg | Ugell IR RUi feban T | g9
afaRad, THgTa-1 &R TRmET 11 gwr

X/
0’0

ARG AT ARV ST T eI 3
Rerfer & T&d fohar AT | 97T RN AR
GETT THICY Hd H URRI 11-7 & forv 50-
55% 3IR THSUTA-1 & foTT 80-85% UTS TS |
3 g ey Mot T {5 tARTUE-1 @l
FAROT TETaT TR 11-7 9 31fah ot |

B H I BT YET B H - SHATOHIol
([@IRTDY) U6 GHaEE  Sa-fEA
AMBRD B | BTG H T FA & SR
19 SaToMrSll el @ ves fhar ar
PSSl RN U U9 ARMARS (4 fage),
RpIfaRs (12 foge), dreifds (2 fage)
IRAR | FIRT o 3R v foyad gt
AT SFFARITBISS o7 | Tl H SV 7T ey
TR U U URIeTT H I8 Ury T e o
(e TND), o Slam eifer g,
SRS TS gRT FehfHa foam 727 o, 1
S92 x 10° cfu/ml 3R SHH 918 2 x 10
cfu/ml &1 &R | ITAR AT T TG AU
BeIel UIGUT D JorT |, dIUeTel & I eron o
R HHI 3TE |

BTl o H WREMTET TE-Megagimd
(W0 w W <) 3 9@ B miRNAs R
fafrafia uram T W9 ey W gdrd o
o | 3T, AT DI DIl I H THUATACT &l
TUITAUH @R UR I fdaT 73T | RN
ol T A FHMT Brgell o= @ A=
foredl & gy fagersor # 32 oAl &
AT T @ Aie urg TS | 39w ifaRa,
SRR Feg & SR W, 10 SHE UIeH
CREX G CAC L I R I
THTAUHE & O ORI SRE S99
T WIS oAl # Mt wIHl W 9,




>

)
0‘0

fSTTahT fereetyor AIfCH-JMEmRe SrsH fageiyor
T (T S TH S \gge) B G fopar e |
HICTERT DIUCTST B STSl & il D! H TR
g & &1 dioll (FhReBIgS iR Hed) &
IR Hel db gAY o W MER 99 a9
S{EHRVT I 56% T TR BT |

IRe Yo, g1 IcdTfed Fervlla R afsha
fodiergel # ol geolia A
RuTc @1 73 | BeiTTe H 9R7er et ToAdid:
! fafderdm &1 gfIEa HR 7, IR, THAR
U4 FHael dl gael | 100 IRy el &
UG fobar AT | §TH W 1S-10, GS-5 Td GS-
10 fagaal 9 @rgell @91 H wgERyw
SifiRaToR U%. U, Rifohd &1 ol s
YT 1| 57 fagarl BT SFeRIE HH:
67.14,65.717d 62.86% oI |

Baed YfaRlg gyomell aeE w6hd
(THHINRTHIAR)

\/
0‘0

yfdfed /@ & SRM U9 ¥ SR T 3R |
BB IR YRR U @ §, T A
et TR el faamoy (oo a1 o o ) a1
HHY CEAT B g B fIU U AdIMTH
QIS CIe T, H31 T4 THICY Hddl 4
THATS UAATS ST AHA BT cTafherd
forg Argpider @1 P, gF @ W@ o
Sfamrfae AR (§verdt) T F ufoRrER
ST, @rerfd xal3 U9 Xa 21 & foru
Taqd /YA &1 A6, THaRyHeTsdl 9

gfeRrell IR Sueal Bl UgeT BeAT

THICR 1 TRl H vl g Fefice fawry (S o

L 4

\/
0‘0

T WD ) B foeg woldngs @ W
[IfETAT denfigaT et Ui 1 e, a8
Tl | AW R SR 59 IR FIgell o1
4 e T D Y9 b oTQ SHaruriad GeIbrgel
P UE A GRAT I € |

QS fawopd, I UHasTHTRd! vd
SRR AT BT STIEYT Td SIhIHRUT Gerd
9 At UTg TS, 99 Hebl-dot fAfeT (70-75%)
@ IO SCHR AGhI-dol Th1D (100%) BT

TN b TAT| AEHI-dol ddiid e
Tl P DIRST B R a1 J1 S9D
Safds grEa 3R 39S 99T & HaRe |
T el @ foTg 984 21 ST 2 |

AT & gRd Il & U@ BT @
THATSUAATE AT & STSHR® degde dfed 1.0
OD # g & Tzdrd, fq-fies sfieicd e
P, VRICIRR=IM @ {9, SRIaRM § Je
SIBIfeIle T W 10-12 faai & fiR &
THATSUHRNTS T T ST 100% HH 2T TIT o |
39 fafd 9 G- § SRaa IR B Fdver
PR DI AT 8, TAICY TS qbld AT
s /fawm] fagm deedl sregal # qen
THETRTEd & fawg T ¥ wfRy ger
HRIHH | BT SUINT 2T |

T B MA=TcHd AT BT 3rerae UfoRied
Tq Faeeiel QTS S0l IR The ARg!
& e ¥ A & S SRy & gRI
fefa Ruafd & deq foor mm faf=
ST, AT CAT-1318, CAT-156, CAT-
1808, CAT-411B, EC-456647 &1
THATS UHANTS AT 3 YfoRTe OTaT 7137 |
TN DA B FHA R FerdIIgS! $ T4

NIESH

Annual Report 2021



/7
0‘0

BT I IS WIS & wegq J fobar T |
I TR R FAdgS $ Hed AD D WA
f5y MU A, donfAuer Uy # refveriiadt
ST 1Y BT AR BF <o o 7, I
TSI FEl feby Y qreTl @1 Ger | 28 O
HH WR G [T 7T | I8 Feld g8 Bl qfHdT
P W T W A & fF T Seiverdiad!
AT DT AR BRa & |

ST TeIhrse, 5341 1 digell 9= el
Pl TTEhI-Tiie RAT & Tod WelIleqd e
U4 T ¥ i fdar |

HHA WY HEdl JEH ¥6hd

(TadiTadiaR)

\/
0‘0

Annual Report 2021

T 4 (I & WA &1 i TS AR
& IS dTel &1 H fehaT 77 Qi Tell 2020-21
& QRM WHE Teldl T 9GRSl B
yge foar o e | Rford Suar H @T5e
SR &1 YT JHEr UG (15.24%) I
qoT H BB A (854%) oAT| T UIR 9,
fRiferpe STAR dlel &Sl # SuS 1 BTl
Afre (29 < Ufd gac.) U @ TS, W&fh
AN (2.03 T U 2ac.) # &F u @l
TS

yferafed a¥ & <R, THUB, aRICe fher
T4 SIUST THATSURICT loswhly TR
& B HEL 170 URMEN, 95 W 15
3rrdferRt Yl qT 11 Wl feadl 1 SR

foam a7 TN 278 Wfiex ARy, 475 JTT
gal, 37 A S fbar g 531 SFfer
SISt fbar dfad gUl del 49
gRT 1070 Yrenfifeal va dlondl @1 afied
foar a7 | fafi= denfifeal &1 R &= 9
ST Ay 91 & U g 30 R
IR BT YHT febat 77 |

qEed foas IRANET & d8d, 9ier o
9u TN & T6e & forv SriTdbele Yolel
BT ARG fSibl TAGH &9 W 2021 &
SR fobar T | Rie! THUAUH 919 @) W |
LU BRIAI BleolToll BT TN R 3R Td
F I Pl RIS Y H Bleax S 8I1E T
LT 19.1% HH ol U TV, STafeh Belel e
Thd ST Tav 9 fe ¥ aftie aof
T | ATSTE BRI Bleolel S W1 ST
TAER] 1010 €T &I WAl H €€ B1C 3R @Me
SR T e ¥ FRTae, SuaRa @ Jer 4,
26.9% o, Safd fpIfoTa wu # a9 Bie o
T 19.2% ot |

QST SIS IITHT U, & @Td SedTed & ford
qRicH M uRAGHT & 90 &3 H US
IRl TN XA @ TS| 59
URITSIT & FTd NI TG &1 BRIel & 237.
76 Bdc. &FBC Bl HAR B, [GAM B Gl
1486 cc TSH BT (Tl SMUIHA & 824 cc,
<. ATZAIN B 662 cc) DI AL B T3 ATl
J P U ATefilal T e a6 |




EXECUTIVE SUMMARY

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

School of Crop Health Management
Research (SCHMR)

Research work on host-microbial cross talks in
various agro-ecosystems, secondary
metabolites of Chromabacterium spp., with
antimicrobial principles and native biocontrol
agents for Lepidoptera pests management were
handled in SCHMR.

¢ The efficacy of kairomone gel formulation
in enhancing the foraging activity of
Trichogramma japonicum against rice
yellow stem borer was evaluated during
Summer 2021 in one acre plot area.
Application of octadecane 500 ppm, 24 hr
after each release of 7 japonicum reduced
the dead heart and white ear symptoms
caused by yellow stem borer over control
by 38.1% and 34.1%, respectively while
they were 31.16% and 25.60% in wasp
alone released plots. Application of
kairomone can enhance the biocontrol
potential of 7. japonicum against rice
yellow stem borer.

% The bioefficacy of three selected native
Bacillus thuringiensis isolated from the
soils of Chhattisgarh were evaluated in pot
cowpea plants against Spodoptera litura.
The mean leaf damage was the lowest
(26.96%) in NBt 18, followed by NB? 27
(31.69% leaf damage) and NB¢ 31
(30.77% leat damage) as compared to

7
0.0

¢

7
*

negative control plants (42.60% leaf
damage). Three native Bt are found to
provide good efficacy in causing mortality
on S. litura both under lab and in planta
conditions.

A study on cry gene profiling of three
promising native Bz, using PCR and specific
primers indicated the presence of five cry
genes (cryl, cry2, cryy3, cry7, cry8) in
NBT-18,sevenin NBT-27 (cryl, cry2, cry3,
cryy3, crvd, cry9, cryll), seven in NBT-31
(cryl, cry2, cry3, crv4, cry9, cryll, cytl)
and six in VLT Bt -6 (cryl, cry2, cryy3,
crys, cry’7, cytl).

The Secondary metabolites of
Chromabacterium spp., (W1B-CGQG)
suppressed the growth of Fusarium
oxysporum f. sp. carthami, F. oxysporum f.
sp. cumini, Macrophomina phaseolina
(Cluster bean), M. phaseolina (Chickpea),
Sclerotium rolfsii and Aspergillus
Jfumigates. Antibacterial activity of W1B-
CG against Corynebacterium spp., was
evident. Crude extract of W1B-CG
inhibited sporulation and deformation of
the oocysts, collected from intestine of
Kadaknath breed of poultry. Also the crude
extract at 1000 ppm was able to reduce the
population of whitefly by 40% in tomato
while the soaking of Parthenium seeds in
crude extract at 1000 ppm inhibited seed
germination by 43%.

In order to study the shift of host system,
influencing crop and animal diseases,
samplings were drawn from different
integrated farming systems of Bastar Plateau
agro-ecosystems of Chhattisgarh during
monsoon, winter and summer seasons. Out
of 1145 bacteria recovered, the highest
number (435 nos.) was recovered from forest
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based agroecosystem, followed by crop
based and animal based agroecosystems.
Similarly maximum number of bacteria (605
nos.) was recovered during monsoon season.
Characterization of these bacteria can be
useful to identify economically important
bacteria.

infected by Xanthomonas oryzae pv.
oryzae pathogen at 2 x 10° cfu/ml,
followed by bacteriophages at 2 x 10’
cfu/ml significantly reduced the
symptoms of BLB in phage treated rice
plants compared to untreated control
plants.

% Methionine S-methyltransferase
School of Crop Health Biology Research (MSMT) in chickpea was found to be
(SCHBR) regulated by few miRNAs when the plant
was under Fusarium stress. Hence, the

R/

% In order to identify the genetic groups of

whitefly present in the mapped and
unmapped areas, a pan India collection of
whitefly samples were done from different
crops. Out of 365 whitefly samples
collected from 10 states of India, five
genetic groups including Asia I India, Asia
II-5, Asia I1I-7, MEAM-1 and Asia III were
identified. Asia 1I-7 and MEAM-1 were
predominant while Asia I1I was reported for
the first time in Punjab. Further TOLCKV
transmission efficiency by MEAM-1 and
Asia II-7 was studied under controlled
condition. The begomovirus transmission
efficiency was determined to be 50-55% for
Asia II-7 and 80-85% for MEAM-1 in
tomato. Itis concluded that the transmission
efficiency of MEAM-1 is higher than Asia
I1-7.

Bacteriophage is a potential biocontrol
agent to manage crop diseases. During
survey in Chhattisgarh, 19
bacteriophages isolates were recovered
which belonged to the order
Caudovirales and the families,
Myoviridae (4 isolates), Siphoviridae
(12 isolates), Podoviridae (2 isolates)
and unclassified (1 isolate). In a pot plant
experiment, rice plants (cv. TNI)
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study was focused to characterize the
MSMT in chickpea. Phylogenetic
analysis of different varieties of chickpea
infected with Fusarium wilt indicated the
presence of proteins with 32 sequences.
Further analysis on 10 unique protein
sequences based on phylogenetic
relationship indicated that three
conserved domains of MSMT were found
at variable positions across all the
homologous protein sequences analysed
through motif-based sequence analysis
tools (MEME Suite).

Soaking of scarified Parthenium seeds in
benzene extracts of Malachra capitata
roots for four hours inhibited the
Parthenium seed germination by 56%.
Antimicrobial cyclic lipopeptides produced
by Bacillus spp., have been reported to
posses good antimicrobial activity. In order
to map the diversity of AMP possessing
Bacillus in Chhattisgarh, 100 Bacillus
isolates were recovered from soils of
Raipur, Bemetra and Kawardha. Out of
them, IS-10, GS-5 and GS-10 isolates
significantly inhibited Fusarium
oxysporum f. sp. cicris in chickpea with
67.14, 65.71 and 62.86 % inhibition,
respectively.




School of Crop Resistance System Research
(SCRSR)

A novel agroinoculation technique for enhancing
infection efficiency of Mungbean yellow mosaic
India virus (MYMIV), transcriptome profiling of
MYMIV infection in mungbean and tomato,
development of microcage for single whitefly
infection study, promoter for rice bacterial leaf
blight (BLB) resistant genes viz., xal 3 and Xa 21,
identification of soybean genotypes resistant to
MYMIV, role of Nicotiana benthamiana seed
priming with flavonoids against tomato leaf curl
Karnataka virus (ToLCKYV), super donor rice to
multiple stresses and bacterial endophyte for
management of chickpea fungal diseases are few
research leads of SCRSR.
% The acquisition and inoculation efficiency
of two begomoviruses, MYMIV and
ToLCKV was found to be higher using
superior micro-cage (100%) compared to
macro-cage method (70-75%). The micro-
cage technique is useful for monitoring of
whitefly feeding as well as studying its
biological parameters and transmission
studies of virus.
Incubation of pin-pricked epicotyl region
after removing one cotyledon of mungbean
sprouted seeds in 1.0 OD of agroculture
containing dimeric construct of MYMIV
for 2-4 hrs without acetosyringone has
induced 100% infection of MYMIV within
10-12 days on first trifoliate leaf. This
method has potential to screen the
germplasm lines, and will be useful in
mungbean biological/virological studies
and resistance breeding programme in
mungbean against MYMIV.
% Differential reaction of soybean mini-core
sub-set to yellow mosaic virus diseases was

X3

A

studied by artificial inoculation of virus
through whitefly on resistant and
susceptible soybean genotypes under
controlled condition. The genotypes viz.,
CAT-1318, CAT-156, CAT-1808, CAT-
411B and EC-456647 were found to be
resistantto MYMIV.

% The influence of flavonoids on the infection
of ToOLCKV was studied through seed
priming. The N. benthamiana plant primed
with crude extract of flavonoid in seed stage
recorded lower load of TOLCKV genomic
DNA ie., 28 times lesser than the unprimed
plants which clearly indicated the role of
flavonoids on the inhibition of ToLCKV
infection.

< Bacterial endophyte, 53P was found to
protect the chickpea plants from Sclerotium
rotand drought under micro-plot condition.

School of Crop Health Policy Support
Research (SCHPR)

% Soil application of Silicon was evaluated in
large plot areas for the management of
wheat pink stem borer during rabi 2020-21.
The per cent white ear damage in Si
treatment was significantly low (8.54%) in
comparison to control (15.24%). Similarly,
yield was also significantly higher in Si
treatment (2.9 t/ha) in comparison to
control (2.03 t/ha).

% During the period of report, 170 trainings,
95 demonstrations, 15 front line
demonstration and 11 field days were
conducted under FFP, Biotech KISN and
DST SYST Foldscope projects,
respectively in which 278 women farmers,
475 village youths, 37 SC farmers and 531
ST farmers were benefitted. A total of 49
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technologies were popularized while 1070
technologies and POPs were adopted by
farmers. A total of 30 extension literature
were published to popularize various
technologies.

Under Biotech KISAN project, biocontrol
agents were evaluated in Zinco MS rice
for management of yellow stem borer
during Summer 2021. The Zinco MS rice
along with YSB pheromone trap and split
release of wasps recorded 19.1 per cent
reduction in dead heart symptom over
control as against Zinco MS rice alone.
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The reduction in dead heart and white ear
symptoms over control were 26.9% and
19.2%, respectively in MTU 1010 rice
treated with YSB pheromone trap and split
release of wasps.

A biocontrol lab was established for mass
production of native Trichogramma spp., in
the main hub of Biotech KISAN project, in
which a total of 1486 cc of Tricho cards
(824 cc of T. japonicum, 662 cc of T.
chilonis) were supplied to farmers which
covered 237.76 ha of kharif and rabi crops
for management of key Lepidoptera pests.




1241 U9 AT & IR AR P STH
IRV, 75 ool & T8 dIF e [qwafderedl ol

IO &l T3 off | §7H | U o MgRru-Ts 14
SfId T3 Yee TR (T 318 & v ) foaa
W] BANIE @ AR A T3 o
THTEAITHTH BT 3% TR & e |y g o,
I (1) U/ B OWREAT YIM B B
SHITHe / wifeitie renfifdal, Rew arrro,
IRAI-HIICTH, Safdfderd, Hia-wRem el &1
TGHIARY HRA §Y SUe] ScIaid ol YA HR
Bl ¥ Ifdd qaal & ¥R 9 Ugel a1l dl ga-
SO, SqTdl Dl BRI AT SIHIad Ugeell T
Hiferds vd BRAIGS SFEE $A1, (2) 2eford
Il & oY IS Td RS TR W A
frepfre et cerm Hrenfie! Jeed & fog Sa &
T USRI BT, MR (3) FRaRe! & ey
[UD ARl qAT A FERIAT SH A |
oA (1) woal ® Sifdes garal o) Hiferd, uHfad
Uq TAAR-3TJahdl e ST 3R (2) Lefor
IPpedl & foly [URIcad Ag S faasiid
BT, Gl gee & forg faf= fedurel @
1T |G UG HRAT SR AT FERIAT ST
ENICERERIR I

Ud e fagH, ueu fefa s w@ g
Siafae, Siavrenfiel vd w9 yded, SR
RN SRR |ied WaRH Al # v 2016 o
o fbar T or| fel ey, 15 ARAF gRI
ROy gRASTI SR ule qTed |erl U
I (1) TS TE NToe STARTe S

(rfoNeIR) SR rfiolia wd RNTord! &1 JaH,
() 4w <a@ Afafhar o1 emuifds Siafds,
(3) T9@ WRWET & fory gaRid vd fvifdd
e, 3R (4) SIfdd ¥ T§EH # OIS iR
SRl SR |

TAASSITATEH & BIIAROT &1 el
(1) BEe SafdeE sEaE Whd (A g & 3R
Thel), (2) Bel IR Y U Thel (91 T
TH 3R), (3) el UIRIET JoTTel! SIHem wha (¥
IR U9 IR) 3R (4) w9 Ry A Ferar
FTH W (1 T 01 ATR) e 2021 | Wl
A ¥ uRafid g aife fdd qaral & Sem-
g TUT ST T o 7 AT e
SRl 9 <o & fA=T ugeell @l dar fbam oI
A | 9 2021 B SR, TR B IS Sfda
@ e, 9gd Meed () 3R 18
J! afed 20 off |

541 ARG BT RIGIRE & SRV H T
Y 4§ W I (T80 €1 Q) & el 3 e
TR, SUHH! 2021-2026 B FIRET & T | SUHH
H oY FRIFA (1) TSR OIS B AR
R eaa (@7 T W Ta T ), (2) Tt
JioRe @ foly T Siivi @1 @iol Ta Jeidy,
3R (3) BHel JHAMI B 3Aber T Jd-daral;
AR-ARAEG BrHAl A (1) <ara-arifoma
SHafde, 3R (2) Werarg uRecs # W TE
arefisfial &1 wfafeal wd a9 e el
TSR /IR9d HEW @ AT BRG], oW {6
(1) Sifde gaTa Heer & fory JTTTeb T [UTavie
[ERIKIEICECIRCIREAKIEEIEARSI RIS ER U
S 31R), (2) RAM-ATfToiia /T Afafsran
@1 AMIfdes Safag, (3) el @ Tifesal o
TIRRAT@IT MR (4) SR IcdTeA yomferal o
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BT 13, IR (5) Rl $Y & fory Sig-wver
I QM fobam 77T |

yfcdfed @ & SR THRSHITauE @
YRITE( ¥, JRAPIery ¥, FANTR IR &l Whel
el Aed Y IR S | BTG IO (BT
T | Y el el gad it T 4 Ty,
A G Haw Bl e H 12 3 A
S Tl T &1 UM 69 el 7 & A7
QT 8.9.2021 T THITZdITHTA BT QT febam 3R
THTEdITaTH § e ud e aid
RIRIGIEE I S (B U A B KT
URNTSdTUHTA & YRIT(Teh Wad, FHNTR, JRIdbIe,
faendic Ud 91T BEIAN WAl & ITed WRd &
AT TETTEAL, $71 AT S A o 28.9.2021 BT
o | 21y R o @1 i $R g A g
ST &= BT, g Ju-ds, ¥ MU Aok
d1d Rieew, IRIGR) 3R GaNTemensil &
PRl efiet § | Srfe, e, |Rem & Wad ud
TR ¥ WagT AR gel W adl #R g 6dl
AU WellgdR |, 74 WM FHH
MM 3R &l SIJHU ydeH |Rfd @1 S35 B
SIS fohT T |

TSI & RIer Sria Pl Agerga

& [ 9 hoTqe & |ref % fobam T, Foraes
3ietd A TH. T (@fY) BT &I ©: faval - iy
Aorfaes Safde= U Saurenfe], Aarkid vd
UIQY Yo iR T fage § qigen foam |
THMEATHTH & G TR MG (37E ¢
3R 3118 & TH. TEdl. U4 died. 1. Hrisi | 2020-
21 UM W (AReR) @ SR RIerT g o |
TATSSTORTUH & Yo 99 H SIRIe U drel T
BT TASTSAIUAYA & g+l & AN & ded
3T ST TGAGAT T T X X2 & | G I
(2021-22) # 16 TH. TOAl. B @ B fqwai |
TIRger fear T &, forar Rieor f&A1d 3.1.2022 9
% B |

T 2020-21 & AR WM H JoIC 9.
2042 ARG o1, FoRAH W %, 897.96 oG 374U,
WA U4 WRF & W 9 wefid fafie
Tfafafr ® @d far T SR %, 6887 @
SIoRd, TeRigadl Ud UgvE Wied S-Aretre
W Y foar T |




3fojHeIIol IUIfeErl

Bl TRy Y JTHETT Thel

ARATSTT 4.5 SfUSICRT ATeilal & Jaed & forg
QIS Sig={RIF B RD! BT foIeT Ud Hedld

g Gl I 986 AN & g STSd T

STATEH B SIq-[250T ST TR HIRA olel dlel
CaRIr

(3TR. &, FRell R, . L. T,

. SR, ol )

el I dur TRASid & g o @ SiafrREo
&A1 DI TSI H IR Bl GEIT BT eI bRl
@ fofU W 2021 & SR a_iar B H ferel H
& (v THERY 1010) Wfel H Udh @l R1efo fava
T | W § 9R SY9R A fhy T, A ()
Wd # o [T w9 H Bre (14, 21, 28, 35
ST W AT 3fa_Tel § Ui gae. 50000 9 4
IR Bred), (i) sffaerfsd + wa H avy favrfora
HU H B, (iii) SToleld & FHI TR Td § 9
BIST (30 SITET TR 200,000 4% Ufd gac. B R |
U% IR Bie), 3R (iv) Yl a1 96 rfiolia &
g v T STAT=IIAIT T BT 98T H BARMIA
P & BT JATH B o DIt | G I g
o el qf Refd # fadid 9-10.32021 &1
YfoRITUC feba 73T | Ui STAR & fofg 4000 a7 #I
& ER B e MiRT fhar T 3R gd
SUAR BT Al R SIERT T | YFoR1TT & 214, 284,
35d, 424, 499, 569 fa7 TR U € 1S 1T el
&7 Hedd {631 a1, e Jfaerd @ee 3R &l
feRI9v & 63d, 70d T 774 feaw & ywamd <ol
fepar | S &1 Ud @Tge 3R o giawrd fRae

BT M Bl I Gl § (BT TT | STEDRITAT
SIEH BT T IR W ¥ Bl & 24 €l @ 918
AMaeTrSH 500 YdITH & TN fhu o & dielm
1 4o ol R I S€ EIE U4 @8 $oR
@ X VT, DIl DI ol H, BT 38.1% 3R 34,
1% ¥ Bl 7Y, T4fh I¥Y BIS TY Wl # I A&
T 31.16% 3R 2560% o | T I8 W @ b
BIRME BT T U o9 F & Sufed o
SIAfRIZT AT BT &1 Ul T 98 Areiog &

foveg ToTT Sl AhdT 2 |

<ol Aot RIS @1 Gefdl &1 9 wier

b
(MR, &, RN IR, B, WA I,
. SR, o o)

WX oyl & TR §eR & fdwg dF
AT oue dRrerd gRIGR™T @1 qerar @
IS @Sl § S Y M ured # e
3reHreT 41T (quat §1)) SR dgiat & d'd aredl o
Tl | {21 T | URie <3 d1E) & TRl °ied bl
B 30 1. oft. A3 BT fssapTd 3-5 TRy dTel Ui
Tl W f&ar Tar| v, o & f-veres AR
SCR Pl Ul S 15 B TN D TR 4 BIST 71
3R TP TR Bl IR IR ISR 1T | ITAR &
3d, 6d, 99 fea8 W . foRART ERT ST Ul
THAM Sol [T 727 | TAEIST 18 SUAIRT Ureui 4
Ad W JHA IAH (2695%) o1, Wl
dIUAEIel | gl fby Y JHAH b SRR & oA |
SHG 1< I Ul BT GAdIC] 27 (31.69%) 3R
TS 31 (30.77%) ¥ T T4, STafdh Tfed hglel
qreul H A JHA ARG (42.60%) AT | 3 Al
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ST 1) el S SMgaIeicd $ YANTRITe
Rerfer o 39 wiier Reifd & dgd va. foreaT &
JRIGR U= B H BIB! YIS AT 777 |

Rrers GRRIRM & o gt @ P o
T

dH ameTee Qe 4l fagadl @ @iy S|
WTSfelT R U ey fpar m, e v
URflerR vd faRme wrgeRl @1 gANT far |
e H I8 Ul W UEIC-18 | Ui IS
ST (cryl, eryv2, eryy3, eryT, cry8), TadIcl-27 7
1T A (eryl, ery2, ery3, cry y3, cryd, ey,
cryll), Qﬂ'ﬁﬁ?ﬁ-ﬂ # grg 9 (cryl, cry2, cry3,
crva, e, cryll, cyrl) 3R ATt 91d1-6 § B
CICIR SRR (cryl, cry2, cryy3, crys, cryl,

cyt]) B HIepET ot |

URITSHT 32 : PN H WIfdh Tq@ & T & oIy

PHNGINTE U, & WG HeEldgel &f

ERISERGASHMEIE

(@1 @, TR, AT AN, AR, @, qRell T,
. SR, T4 B, M)

PHIIFCIRTH DI &I G, I Seeg1a-Hrll
Tq CRIRYBUH & Ged 3T &I Had<r! e
B el UGy IMOHd  Had, WHRIA
SIRIRTTOH T, JoTT. HrIfH, U, SfRIRGreH T,
ST, G, HPIBIT BRI (AR Well), T,
DHREIT (@Tgell =), WeRifcad Jewdl 3R
VERATE Wiled & fdwg fhar T, wafe
PHIFINTA Ul SIdl-oiloll & 3Dl ol

I ARITDIC! B |3 AHaT b fofy [T 11T |
ARICII & B Id ! BT ARI

YT S d1-H1ST & T Bl Ui Had=El uTg

TS | A & FTmu T AR e gam 2

o WA faem iR THRIA SAfaired
U, UG, HA Ud U, Ao U, o
HIAT & DISAT S ST BT CIBIBR T 168
el & 915 &1 I 8 ol |

® 400 x AT W TH, BRIAfHT &I dgar &
I BN, IAGI IWI DI ABIRDY H
YR ZaIT IR 1T HRSTH BT Fal 7 Bl
U T, WeRITCIT HT SHIG F3IT TAT AT ord
BT FSATDYIT HH T |

o TR BHAICH & SISV &l JFeRIEH
3T 3R PIFSITHIT ST # RRTae 3ot a1 8 |
Fodl AD B AT ITAR H Wl $ IR
faeT @1 ygfer H geerd 3T |

S d1-¥1oll T4 EIRUBUA W Fepfie YTl
@ STTIRIE oAl B S

o f37e VIR @iel R SaeiNae e M o
TR 5 AL PR & HU WG Y
S ¥ SNl Ud CIARYBUH & e 3| bl STl
| el @1 fewm@ a) il 7 37°C |
STRIT fohaT T | 24 ST & 9TE, PIEIGTIRIH B
ST YOl PHISGCIRTH ST, &I 96dR B
IRET P, e woawy IM difed
TR, geRIgae] Yol & fofy JfaRes &1 Uh
ebTot &1 WY fobar T |




IR BT JTeTotaf e / TeiaIIfsa Tiafafer
B

PHITICIRGH DI &I JoTTdl, i Seeg1al-Hoil
Ud CISTRUBUA & o 3T B Hadsie! Afshadl
P [ed GG HIHS T B M UICraran
P SHRAT UST. B [ foham 17 | Seegal-HTolt
@ Ped D o AT Bl SR AT AR
JemEl B faga fe, SEfd SRIRTHTA A
grereitan Il ffay @1 o el o
3UEd VWice W R AU W Fw q@ A
UG (18%) &1 T H 66% IR-dIITOSTT
yefRid foa |

TR H Uhe R4, IRRRT <ol @ foeg
HIRIGEIRITT TR 376 B Dier Afehadr

qhE AGE] THICR Hidl H U1g oY dlell T TR
Tefide 81 Wwe weg (GRRRE T T 40
Al W UfRY fAaRia fear 8 | e
PICAD & [dhed & WU H, e Jorrarofd Sl
(THICER) T Jellh Ahe ARl & fawg Fakd
Rexfer # faar 7| 1000 dNdIGH @1 X | aRITeRE
3 - TID AHE HIG Dl 40% Tb Jog URA 9 |

qRIfRA fRRRIBId ISl 30T R R &
e 3 BT AT

TR O (TRife) & &1d 95l @ U °¢ a@

TRY g A SUAIRG fhar 11| 9 918 Su=TRd
15Tl T 1000 YT, 500 WTTH, 250 WGTH @l )

TR @ BTSS! JTedRIfold BTt Ud ded bl
4 GR TSl T garT T AR AeHROT WEo & forg
S Ufgfeer o veriaia femam | sfaRor ufhan
@I WY BT Al B TG 12 Sl & AN |
R UfE U Y| aRieRiE @ ded dfd W
TR O & dIl 3GRYT $ JRET 53% T,
STafer 1000 YTETH TR 43% 37K 500 YHTTH TR 17%
ARG g |

GRASTT 15 : BURIIG & SR YON & &l By

TRRef®! § SRC-ATSHIEATd B Tledd Bl
=IO
(T e, ). . AR, oferd Tel. SRISaR)

e SIamopat ofR U 73 (@R Rivew) & 9
JR=afn # e pR-uRRefafeal § el
faere o T | WU G5 H 9Scd BT fedH
A B, O Buel T4 U I BT I R
BUNTG @ IR UGN & ol Hi-uikRerfafdar
& faf omSuew &3 & T forv Y| g
feax 252 T forg 1Y o dimerTia, Sdars,
TER, ARIOR TG IR forell | fofg 19 457
[T (110 1), STmeral | | (70 T9) 3iR
iddTel & QRM foIg T T (72 ) TAT a1
3R %I UG IR urey, B qafarl # fafae
PIct /ARG, I @ U eI T4 aeRafad
ReIcll, P! d T8I B (40l & ST & &, AT,
wB{erdl, STelld T3l | DS U4 TS, UYRIT BT TR
TG ¥ U4 TR @1 M), B W, Jfeor,
SRR Feoll U4 Wd &I el ¥ fofg g T enfire
g

Tl 1145 SamIfas fagadl (3meHreic) o
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U3 F} (TIATT IR GRIe fobar | o et &
e A0S Raa) ol T3, I a9 MmeIRa i
qTRReIfaT 4 435 e (37.99%), Hoa STTETRA
PN qIRRD | 366 (31.96%) SR U] MR
Y TRRefI® & 344 YT (30.04%) A o |
g4l UBR 9, AFYT HI9H @ QR 605 SAIfad

faga (52.83%), ¥adrel & SR 322 faga (28,
12%) TAT YIS A & SR 218 fagad (19.03%)
o | 1145 fagadi ¥ 9, 85 fagad (73%), 206 fagad
(18%), 68 faga (6%) iR 46 fagaw (4%) A
I Tifeq IRvell, T graifed IRl I urifed
BIaT Ud rafferd Sl 9 9 |

Bl E@Rey Sfiafd=ll JJae Thel

URAGHT . 1.3 ¢ 9Rd H IARRT <l @
AaRie Tl &1 HiUT T Il I faug
NEIRYURRI]

(sTER, I, 3R, . FRell ITRhRA)

AHE HRG! B SRS FE

e Aad] (SR care! ) Ue fafdemelt ol
&, Sl 3 $Y Ud AT Heel Uyl dl GehHd
R © | §D ST, Ig Bl H STl furogaii |
H&ferd 100 4 3 Urey fAvTopaTl BT HIRT B
4 U A 2 | ). caral & fafi= omgae
TE! B W] HERYT qexeT T 18 TS | 31T, AT
o) 8 fob Ra | T el | S A &
aer ¥ 41, <] @ (A= JaRIs gl & hard
3R ID! FARYT Sercfratl T Ul IR Y | 3
<, TS, BRI, el Yaxl IoR Y, UaT,

f48R, Ul e, SR U4 HRER AT AHuITad
Te¥ 9afed 10 B vl 9§ e e, /A,
HUT, B, ARG Bl | fol 365 Aha ARl
T fore Mg @ whe At w g
SIHIfE SIUAY I e fde &1 W &R
faifora foar T oiR BN JaRTeNTel # fadRid
I TS ARGl H BRI /e IR AT
YICIdie ®T FTERY IR UMl & A1 diieR
fargeryor fomm a7 | wfaafed erafy & <R sferT,
eg UG IR IR & oAl § URRI 1 sfear, vk
11-5, TRMT 11-7, THSYURA-1 U9 URRT 111 afd
@l U = ARG Tl @ Tga @ T |
T ¥ GRAN 11-7 3R THSTATH-1 Ude T o,
STqfds TR 111 1 ST H Yol g Tl 77 |

41, T B RIS TRI Bl SUMT 9] FIRT
el

AHS HaE! @ A1 ARG Tl I THSUTH-1
T4 QR 11-7 % HaRYT QeI 1 e JARTITCAT
Rerferal & dgd cArey wol qa dicad faur &
feTg febam 1T | THSUUA-1 Td URRT 11-7 & g
HeeR] DI CT-3TelT G T 3R 39 914 BT 3
TRE I @1 T & 3 FI Hoas] Bl Hlecm!
o SRIEN fha WY | e ARGl BT drer
ST Ud Ut B diet H forar T )R e AfdE
B Al Ul # RIFIART B, deari b i
SARTE W g8l AT | M%e AfRg] B el it
TAg W Tgh Bol H 4T AT 3R 92 24 Tl db
feraToy 7 HeroT e f | fawTo] Heror @1 gfie Ay




feraTo] & TRt S &1 Haele &R @1 T, Fora e
fafdre yTgwRI &1 T foam T | 3 fawrad afdra
ARG BT 24 TS BT SR VT Sy (37 T )
@ foly TS YaReT TRIET el UG TR BIST TR |
AP IURIT, TP THE ARG BT IR0 dTed Treay

Y EC@R 10-12 AN URY W ATHAD WU
IR BT 7T | TeagaTd, §7 UIGUl T RN et
YT IR o oy BIST AT | 3fefet: § UTai T T
AT A0 & TMTd BT TaT SRT @ forq fdar T7am |
CHICR Hdiel H ST fIT] HeRvl Gl URRIT I1-7 &
d H SACife THE b foly 50-55% 3R THEUUH-1
& e ¥ 80-85% UTS TS | I Y fHepren T b
R 11-7 @1 ol ¥, TASUATA-1 I fauT] Harer
T 31feh o |

RIS 1.4 : 919 BT Wil § Siiarorfae =it 3w
(ruerdh) TSI ST SRS G, NReT &

g SIAIHITTIT @1 U8 e Ud Feoraui

o1 §IUCTell Gage & fofy ShaTuprll
(cFaT S, foTT BAR, TE. . )

IR fafderdr (MR Ud Y8 @l 3Tl Td 3HR)
BT UAl A b (U B 19 SHETEIoR
(JFIRABITS) BT R CRIfATE  gelagd
A (€ TH) B g1 febar T | SIS0 @
§RT Ugd by U SISl Brosiarved a9
dr wEfRs @ +), RwifaRs (12 F),

TS (2 ) 3R IR-afigd (1 ) uRari
U A& o | 3 A RwifaRe & wew sidie
5T # fIga w0 9 bl Sapeh ¥ 376 RR
3R YD $I FdTg AT 36 | 120 741 AL 3R 12 4

210 491 . @ 1 ot (form 14) | BTG QIR S9D
SATUT & AT H g SHaroMIforl @l fafderar ok
TeTd BT Ul TR T |

AT T SfToTfdds Flerorauis

ATEHC Y SaMIfdd SHAM Sl g aeI Jffdedd
fquTo] <Jereller 3T IUST U e & forg fammog
el 37l Ihyor BRI P ATab e fova
TRIT | =FelIh 3 Dl AT SHTaTIIToRI  TTh it
fbar T gOl SIMM JFHHT & SR R,
SHATUITSTIT &7 SoTfdes FAeToraui QR fdam T |
TGURIT ATIghH ST T faTeryoT TR 2|

Tl § ST T 99 § Ul Fhau & fdog
SIATOHTGH o1 TfRReToT Qera

U & Wl Sl & |1 SUER 7 meifid
WRIeTT 5T T A1 9 BeIel § Siarorfdd ueh
IHRT HHHV & [5G SaToIToRl Bl gRero
TETAT BT AT R S 9 | 9 @ arel (foret
SUe1) B U Al H feRifa R w5
UAd § U Uey O | OF & qredl @ 2 x 10°
Aoty vt 3. <. 91 A & e SferAe SR
0, 3RS oS o Awfd fovar m, e
forg o faera geiidgerer Aty a1 s faam |
HEHHYT @ 72 Tl & SURIA, UIRUl TR 2 x 107HWHY
gfcl . . AT & |1 gad B SRl i)
fSgdr fhar T, ok Tl § & U @
UG dgldl & WU ¥ MEiRa febam T | ureui
TR AR Y9! T8 3R 980 T &l B Reprs fovar
T | TN fageryor fovar ar fTH Ig ur T
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o S UTeul H SIUEING UIeul &l gor ¥, diveal
RN el H P16 BH g e ShaTvMIeh 9
ST o 77T o7 | TRiefor ol SR 8 |

ARG 2.4 : Bl o1 H TIHRIH 419 & Haw
4 G&H JIRTAY ST T Geor A aae

REGNIH SATaIHEH HHA0T & IR ¥ Pigerl a1 |
TS (TUSHICH) qaeldl & AeTurauie « el
A1 B DI Sifdd SaTal I SJdherTeileral ¥ &q
ARGAY FAFamE eadm @1 W@ AT I |

foar €| ®rgell o 7 MrIaET vE-
ReTEeeivpYd BT G&q AU gRT a9 FrRIfE
EIRIRIDIAVERN CE R CRCICCI GRS AU SR I
g faeiyor H g urn T o Sfeara ol g
T FIgel 7 et # AR e SRacw, S
FRRIATE To-FrTecgrmE (Teaed) & B
TR g &, BT Bl B! AT | BIseloied of J
<1 T R IR ©: S-S &, ST a1 for 1 g
T | TR T G H 20 3156 91 3R U8 W AR
SU-El (IO o | R IU-9E W Al iR-
ol S SR SifiTe Mg (T )
UeH | fgi SU-9E W AIgaaRICHIa-H-24-
THE, 31 IR-Tongaid I, Tolaigs 3'-5-TAd) v
PIhAI-WAY SA-TAST U o | Fld SU-w 4
SIS RUAU-TRIRAT UM, 2-BTgeTgol-1 4-
fler-Telfdd THel, & ¥ SARYAY BY JeTgH-
7=, SIS -G, o R-Tomgafid d
wefed widt 9 @Y Su-wgE ¥ 9 ve-
SEHITHIRCTEeT G Td THUHTACT STgRhIH HIEH

o | ferTrr TR g # 12 318 9 3IR 8 g a1 30
TRl H OISR o | YoM SU-99E H THCI-algd
T, X1 13 Mg 3k Afdfer smRw I &
I TR AICH 91| gl SU-HE H -als e
T, <GS PIAfoRet T, EU1T g T
VIl SIRYTY o7 Wege Memgergienvd (T
<)) vd feResTg v e & |

fergeryor & forg, i el & dra fgem
g SCIgy Feg & SAER W 32 AHAl § 10
IEI shHl T T (631 T | THEATHET & T
RIS Bl S W AT WIS 3shAl 4
= Refot & wam a2 Aifew-amenRa
I [T e (THETHE ge) B A
et febam w7 o |

RIS 4.6 : WRUTIR Faer & forv o9 vd Tafa
TRUAR] H VAT Bl FHIGT BT Hed ]
(erfrer <fera, 1. @, <erd)

ERUTIR I H Vellalell & GHIfdd g1 &l
qfte & fofg um fobel / STege ol i

VI & TUIG=T J91d &1 Ol o & forg
TRUTIR] o fa%6g Gt 22 O AT Bl 5 bl
TS | S g1 9RIhH @ forg Sfa AT AT oy T o
(SITHRIR) & et Hafeil Jrwa Ui # & TS | TEoT
qel WA Pl AFRA R, AafAIAT AR,
AETRTERT Wew, fhafsversiord  fferaan,
SRAPISCA WAAfCSTF, FPcTeT Sfedl, BT
e, STl DI | Wshiad fhar 1T |
g\ B B UM [ & Velidiidd e 6B
TRYTIR ISl 3{eHROT bTthl el TMTTAd gl |




TSR BT 915 IR TR HATehT 5TS 37 T YHTa

TOR O @ &1 419 BT HeAThT & dollT o7 31D
AR SHRVT T4 & fofy UgTerel H 91 TR | 39
TS 3 o 56% b Al SGRU Bl R (T,
STqfeh SFURTNG H |l dIail H SfepROT 5o |

URIISHT 3.3 : TR TIifafe & forg afverd S
R+ g1l eIl R Argfdete umIc (TH TH )
(TH. . 3, o o)

PIgell o (AR RS Tel) Ie-YD
SUBIeay &3 B Al FEeaqul Bell Bl H 3 T
T TERT SfRiNaen Uh. Tadl e,
RFeRITCTH  XIePRil Td HpIBIAAT BRI
el T H G el A [ed © ol
BTG ¥ B1gel a1 # AT Va7 o € | g
R UCTgS Seq+1 de aTel YUl & Tl IRYeTd
RIS BHICARID] S 36 [ddhed 8l Fad @ |
$9 91 BT T H T gV, Ig Aecaqul o fob fafae
eriig Yl AEfdd fUIiieH Saed & 6
yferret 9RTerT @1 S+ et faeRid faar o |

wcfed IRfed &l fadre

BTG & AR, 7T G4 ol fofell & |afed
feby TG A T T § FA 100 Hefed IRFerE
faged RaaR frg 70| o @t fagadt @ axct &
MHIRa! fafde off, S I ureifed iffshan & @
ST NI & I |

TRIRTH ffeiRared U, g, Rifsh & fawg g7
fargT fcRr

RIARREA SRR U, oll. Rifsha & 82 e
foRgac # W, $TH-4 Ud ARGH-4 (e 11) @
BIHR, 24 Gl I AgIerIet IGIR HT UCRE Fe
4 BgIel D Jorl H SSaH T 7| faf fage
I ASTF-10, WUF-5 TG OIUE-10 d T,
JeiRged & favng e I vaferd Urm 14T,
fOrTa TTRIeT T TfcIeTd ShHeT: 67.14, 65.71 31K 62.86%
o | feRJeRT TRTH-04 H S ASHICRIA 9GaR T
A TR (ST 60 . ¥, 14.29%) ST fdva 77T
forTa a18 BUa-4 (58 1. 91, 14.28%) ¥ &1 fdart T,
STafes AIgRfeRIeT 98dR (70 B, ) & AT dgrel #
A <o foar Tar| aRfer R Ta ),
TR T TR SRR U, Ul
ATt ol TQaR T Al Y ¥ HeR T |

Bad YRR Yoiell e hd

ORAGHT SUH008 : THAT & foly TSR TRuTd)
BRD] B TEI IR FHT FINIRI & Uik & &

foTq ~1¥I1 BoT SR SITH-3MTY Y] Yot &l
far

(@ o, Rrafefm™, faqa R, o $7eR,
Aferd Tel. W)

THATSUHSTS A AHAT &) el Pl deM & forv
TS IGgele &1 Ueh 7 fafey
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AeF THIeT Add & fTad g1 {7 g RR
WG fOUT] (THATSTHAEd) & SiIfG gl &
EL R I 0 B I I G
T A T4 ST B B cred Rile Hshrsd ToI-
M T A H I GHAT & YA Bl Ul
TN S 6% | JeATbd & oy 3 fafdri &1
AT T T, S o AT & SriRe
PR Aied 1.0 ATS! TheeR H TSI @
49T 2-4 ©T T @ Y H & AHRI Gl b T
dUE @ geM @ UeEr 9 @ R Jod
sRPTeTge &5 B FYEeH, AR 9SG Ugel!
plferte T fRaee & 10-12 oAl & 9
THATSUHATRdl @ HaT URT Q0T HHAT (100%)
ST TS BRAT| FR-IBTHRT g Tl
P 3R 3ife g T T B B fory v R
4 favawra fafe Sucrgy FIeT 2 |

Ul he ARY HARYT A & foly Suga
HTg5h! Dol Bl fABT

IR by 70 AR Argepl-aol H 9§, 99 & 6l
T JER U7 AT T AT bl JebeA Ugd faT
e Had! I Sifaar A off | 39 ol &l M
PR W AT <gd AT BT TN fdha
T S AR g 99 H el A D el HUS
T YA febam 77T, iR fuehy uare & &y 4 g 6l
TIie &1 YA T 11 af1feh ufrll 3iR e Al
@ <1 BT @Tell A T X8 Y A1 WA yferd

RO S BT | Higehl-WigTo <gd W A
HgehI-Bof Bl doi 0.42 U1, HATS 1.6 I, HI. o1 3R

IE e ARGl S T B (070 §8R ARG AR
o | 59 i o # 399 91 BT €7 @ T o
feb ol & VaRAISTel |8 &1 dher T8l bl 72T ol
I THE AR TG U | BIST IR G | I8
o BT T4 BIS AHR B Ul B forg Swye
&, o1 A < St fobarm S et © (et 25) |
g 9 157 T 9. A & W &7 DI R IR DIy
quIS & {41 ol &1 VdadioreT g & wref gRol
R H A ¢ | 39 AT ASH-d BT dHTHRIT
T, AT Td THICR o Bee ITeul & |1 fda
AT | &1 AT Ao, st g RRT 9Ra
fogm] ok eAreR Ui GEd deled W @l
AR TG GGV qer Hepl-doal fAfdy (70~
75%) @I o H, S0 ST HGHI-Dal BT YANT
PR I TS g | Aha Ha@! Bl HIST B FRTET
@ fofU T I SHafdel Haell graai iR g
ARV R DI AT BT AT IR & foIg I8

fABRIT ATSPI-B qoild BB ST &1 39
UM fA9TY] TE TaTES @ g ufikig & forg a3
M R /Jopa B S R qAT e
AR B WIS BITST 7 AU eI B forg
A STANT T ST el 2 |

T 3R THICR H YHASUHSATSA! & |hAYT & SIRI
AP

W7 5 (FRIoRM) 3R cHIeR e (G wdll)
qTell T AT HIT el RRT ¥R {97 (U9 915 g
3Tg 1) 3R THICR qul qa dered faur (& a7
TS B dl) B A b B T | AT SR
THICR & |1 1T 31 IFTIR UTGyl bl SUIN
WG ARG & HARY & fofy 3iR 37fere 31 el




2 U I UIGY & WU ¥ [T T | e Afcrel
Pl CIBpa T URU W W FR T s
HROT THITSUHATEA! =1 24 Bl 31 JIRIE Vav
qafr (T U W) & 24 gl & forg diem RRT deror
yefid foby | THATSUHTSEl SR fawrad e
ARG BT I T (WU 3R e (k-
WA W AGER0 & fory fvar mar ik e
SAICTe UaRid 7afey (35 T ) & forg a wR
0 ETT, 01 HTT, 3 ETT, 6 Hel, 12 ©el 3R 24 ©el
fratRe feram o | feid w7 & SuwRid, Tl 1
Pl WU 9 IR-URUMYT gyl | FURd fhar
3R QY olex Biet H AT T i ARTAY
Jqged B BT O 9B, AR S ciRIhed
faworyor & foru -go feilt Afedqu W weiRd fovan
T | YRS IUAR & fofg, I Wifdss T |fed el
24 AT T CTAThCT SFhH0T febal T |

GRATSHT 2.1 : UIGY I T T AW & forg
Holl Hodl BREX Ud ofRe) # Uemwigel @
AT

(o AR, A S, T, . i)

WeRICId Fe I 7d T 5419 & g Hrgell
AT H SiaTTdd TSIhrge-URd Al

W SiiaTfde Teiprgel (sfdred) & =2 fbar
AT, ST &I WA Hadh IRTOId] ST WreRifcgH,
TRIREH AR geifdeaT & fawg uforwd o |
S T TG & dEd 9IS ®I 9gdR T UIey
EEE I LK O NI I A IV ICIUIEEY
UerIgel § ¥, 5341 7 el § S Y Bigel! a1
UTqUl IR FeRICH el AR T4 gamg W Y

T e # JeeE gRom geRfa fev| 3w
[T T & T AEHRT HR 5 UIaul Dl GeA
qEel # ST T dife AT ud Uaigd
(FreRIfeTH e Td T4 gara @ e #H) Tara
AR & oy IqS! Qerar H1 Werr foar o
D | TRIETOT & YR I8 S € 1o Gembrge 5301
wWeRlfead Aol 3R T gaa & Owg FIgel
T H SIERT JRREVT Y& Rl & | 53U USIhrse
BT ITIT HH Uyl ¥ Uehige FHid 98-qard
AR fAH B @ forg STIRT oy S |

ORESTT 2.2 : TR |1d dTel Uyl 9 Sifdd gard
URT Yaddl & TgaM

(1. oA, Rrafers, w1, &. S, o AR,

offeld Tol. TRIGAR, Y #RIS)

TfeRIEN vd aeefier 1 fohedi A xa 13 U9 Xa 21
S & THIeR / ORI &1 o faaror

S xa13 & IR H AFT O © o IE fady wu
Saifdeds SRR ATSTD, 99 B H SRIAR
Gﬂmtﬂﬁm(Xoo)ZﬁW@fﬂaﬁglﬁﬁﬂ
xal3 & JREH &7 & I A &I Uga™ & T8
I IIS¥R M xal 3 (1)F T xa 13 (1616) R & TART
@ HIEH ¥ YR o S5 [Sulg (b3 0T | S TSR
@I INT TR, xal3, THCR YfeHe ¥ SHafId oI 1.
5kb ST SFJehH T &I et STt & Yafdid fohan
T | 3 VA @el i hied d pGEM-T goil
I ¥ FAFIG (AT TT AR TGURIT §. Pletl DH H
WWWIWW,XOOW@?
YT & UTAT T1ael Bl TR Ud Hdeeeitel et
¥ IHICR B R T Tiegor o g |
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IR 2.3 : 95 SaTdl (SaTorde SR, Jehes
Tq W1 UTGY BEd]) Dl WRW[T Y& SR & &M
Hel H R SIRI BT [debr

(o gaR, &, v, Rrafeim,

AfeeTepIo, O, T, . o)

98 S919 RVl & foY Sugd Sil ard g
SR faBRYT o og, Tee vd didivg gfeRTel
STl @1 A B U o @ forg amorfad
gfteeRol v fban a1 o didiva vd e
S Wdg AR BT TART T 7T | o7 sl
BT JANT R ST fovar 72 3R difleiR yael
& oTq ST {1 7 | TIRIST Siet 7 €7 de1shH
¥ aifed ST @1 AISE g | gRped T e
G el IATOTD, HARS MRS BN HEH
Ryl & T8d Upe AW & [9%g arae Ul ol
Tia & forg faafora famam |

GRS 2.5 2 AT H Grell RIRT AT H F=reaed
TSR H TS AITeTaI=g &1 YA T fov-auid
(e w10, 1. uA. Rafer,

dfeld el ERIGAR)

et RRT T (a1 0 <) & A aerhai & A
DR FI-UC DI TG

TR 2020 B SR FHI-HR S9EE 96-9¢ @
T 4 T4 R B AR TR TAT TSHISARYT HTd
gRT O feeneel @ omR W, ufREl U
el dYhAl DI UEA @l T3 | fauTad Ane

HRIT BT TN IR 59 o1 T (a3 Rerfer & dgd
I FRIUT S AT T T | WA G2l

Il WIUSI-1809, WIUCI-19217,  WITST-4114,
JAITHTH-57, HYCI-313Y = Ied HaaeRiiet Sfshar
TeRid @1, STafd WUd-1318, AIUE-156, WUET-1808,

ATE-4111, $H-456647 7 el BRT AT ¥ T
TfeRE Ui b | 3T GuIshAT | aIsUHe! Bl wIH
HgTeNeTdr o 7 vfoRe uefid fovar |

5T @ WIS & 7y W ARNUeRiad! & faeg
TolarTgS! I g9-faar Tfafafr

NG SRR & TN IR AN a6
FelgTgS! T i fdam T | FapifewT senfieer
B ST BT WS Bl 31 B 1 12 Hel aF Bl TS |
TGWRIT ITh! ARME I TS | Bgldd & e aral Bl
ST O R Y TS | e, Ter T ol b
SfT 2 SIierRiasd! a Hehrids Feti & wref are
BT 4 Tl Raer & TR W IBIGd (B 7| 3698
SRiA oftd i fy T Td R-ofid o
IR gl ¥ SN & faAeT @ forg R
TN Sl Seufey o =ROT R U A TS (SR B 15
fe= @ a18) | TRl # SRMTerRiBd & /T BT Aol
P g, I SITU 1 Sfid qPCR fa¥elvor & gRI
P 5 e fog Selmeriladl fIRTe ugwi &
T fr | delveriiadl R SiHife
ST & fAfT SRR & e s, dlcblicrd
AR 2T ¥ U ¥ A @ QMR TR T fahy
T | 399 =N olftie Ud R-oiftd e ufrat
AT SIS ST & fory YRfiemR weror foba
T o SRigeriiadr e 3ol @ WgARi @1




TRINT foham TRIT | fa9T) AR T Tl AR T
SIS ST & WIS A & MR W IO fham
T | EIAIBAl B FeARf HHTDIARY 1 ST fd
SlofUerdicbd! HspAu TH. R (BT AR 9
FIpfia derdgs! & At faan T o) R-aift
11 &1 et H 28 IO 4 o |

Bdel wWreed Hifd gerdr 4
el

URASHT 42 : g 4 T[eldl T 9ge il Bl
NEIEEISACEEEE]

g B! W H T 99% AIRIGNd & Yage & fofg
et (Si) Urenfie! o1 98 TH W uee

(@. <. =i, Afoararo, o)

Jdqal gROHI & SR W, T8 H Tl a1 98
Tfioia & yey & forw fiferat (150 fa. m. ufar

BC.) W T3 UM BT U< THMSITAUA & TRiefor

B H X4 2020-21 & SR o 77 | wRleqor #
TR & W I fBu 77 9 I STERY ¢
e (150 f&. 71 9fd 2a.); SUaR 2 : Raferat
& TR (HEId) | U A1 JARIGA] B 1T 286
T A B Uhd &S AER H IR &g §
o 7T | 39 U & fofy 1, e, TaeTs 1544
T 1 AT AT | SR 1: Riforal= (150 fab. T, Ufel
20) T 3T # WINT F1aTg & |7 TR foar 7 | )
R P AR & Yol (UISY HRETT SURIT P
BISHR) BT STHRYT (T TAT | YRIETOT o TROTH I
S B¢ e 3R ARG RT [y Y JeHam
yfeerd vd SuS R Ul @l Rafe fhar M|
ATl ITAR H HRIRIT Aha $oR JHar g
(8.54%) BT HH oI, TTafh Beldd ¥ g 31F (15.
24%) T | 3! YR ¥, eld (203 S Ul 20) B
qo H Ao SUER (2.9%) H Suat Al 1l
311 YT B E |

TqIfeTdT 12 THUBY, SIEIET TRICH-{BA B BT AR Td SITHCI-UACITE] URATTT Bl YA

(SFTeRI-fedeR 2021)
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fooar
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Sready faa=or

THATS ¢HT]
BlestdIq

1. | smnford ufdreror eRisa 60 101

09 BTG & gl 4640 (BT aAmTi~aa
U, S B: il I PR,
RISIHIG, HENHE, JAYR, SHiofiR—

T T4 geliel 9 | Hefdd o |

AT U2 53 38

04 BUAIE & Ud el 9 ddl 2233
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3. | TIR-TGR @ TS Yo

19

29

01

Sa-fEa SfERS!, a-SdRa,
Sia-yaferd foei, Arefefia Td 3
SR i fgol, TuPT 9 dfefl Teraw,
- URRIET W, I vd
e BT AT TR T |

4, |foet @1 9¢ UM W YER U9

16

18

fafr= foel, st =raet —
(STSAR—64, TEEINI, SMoilwd!
AR—1, JAMguilddl AR—2, ST
Wifehd, o], Tagae), HEmET d
gfaxT arr), <R (el O
TRITCANET), HIgell 1 (7a T
ARAIoN—201), 3R A=al (WHoh TRl
U4 QT TRAI—-25), Beal — I, €
(EfexT weway), i a1 v,
IR, SRIRIIR gT—42, THE—
1010, BTgell T (SFRATSH—202),
IREX (el @ler), IR (3Fah
R&fe), FeTgeR /AR (fdya—1),
Bl (AEIETHNR—II), et (G0
TR F1 AR e ferg T G AR
BIREN, RISAIGIE, FEMHE 3R galel
IR H 3 UM W JER fr 737
3R 159 BFCIR &FBe H AR
feba T | et fetreny, 545 febrreT
g {1 Sl R oAmTiead 8Y |

5. |fpe Rasr) g (Twarssh)
b1 XJord

10

01

YIS Slfdd DICARID, HShH
T & HIBS BT YT, g UTeH,
g IUIGH, Tele ScIeH, deilid
o1 ST, JT+d Heoll SeuTeH,
HIV—TEERRYT Dg (T U1 ), A
ERIRT B (1 va ¥, I gl
SEUTEH U4 37Silel Jcared IR

TS Ghord fby g |
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IaN [aN - o
YIceX HlgelR¥ dl HARIdTh T

215

17

46

AfEST o1 AT B: Higgal

I B, UYE, UHTRUA, I,

e 3R ATSUICT & T8 & Mo
PRIHH T HreIfra] BT SR o
fepar |

Tl BT FrET SR @l |
Eisal

292

82

101

a1 fhl Dl Hicew, gaR] UIeH,
S Fade e, G SaTa
AR E5—<H I @ HIEGH U UIey
R & e # e foar |

AT~ 8U 3. e

08

29

e, UYL, THIRTH, SETAT, S,
M Higyell & qed q Hal
el 9 srga wft @ fea
RIIESCEY

CRAUACI G|

445

49

37

e, UYL, TRIRTH, SETAT, S,
I Higyell & qed ql Haal
e 4 orgfed St & fobar

T g |

10.

el & fofy e / it

24

RIGC Ue U4 el gbIg 3R
AT UHT RiErg 5 o faebr
foaT TRIT| 22 ITSHT R 2 Sa-
AMBRD & e & fory Ty
faRIT by v |

11.

ot /o A / SR /
7fFRT T JAR TG 3ffiepeoT

16

15

01

SRIFT § . 9. 3 UG 4 BT HaH o |

12.

yeeiHl SR Wd TR B
R vd IHay

38

Sla-aferd g Sered, Setel i
ool IcTed H A pY fasm dal
A PIRET, RIGHIGTT AR AR
e ¥ Ay febar T |

13.

fopart g1 drenfie vd oy
foerat & UboT BT SFTTHROT
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e, Y, CHIRCH, STAR, e,
ST HIgall IR HHel AT M
TS |
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14.

yrenfia! &1 Jeaid

14

01

qHY TeT, HSHIY el Fhe
e, G @1 o, TRt i H g,
TSl Ud lfOR, HIgell 9T AR AR
o, SIARAR 42, BIeSThIY
gDl Ol Hrenfiifdal o1
qeZich febar T |

15.

et a1 wfetfeha

25
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102

WA S HEI H SfieRer § Hafda
faf=1 gel W fharr a1 uiafsar o
TS|

16.

HBIT AN BT TeRGTehRoT

100

16

fAf=T BT T BT TelRdIHRoT

PR HIHIAII—3CRI, WIH3ITY YT
AT UG SISt Bl WU Y |

17.

1 vd e it @
SUTEH, TR UG faeaRor 3

05

05

IRER 3R Tl T SAEA B fory
Tl T 31 forg o g el
@ WY AR PR G forg 91 Iuerer
CRUNEIN

18.

3ATUfaR yeee ST

03

12

THRIRRNTS, Ufdd # oIoR™ @1 qHerTs,

BIgell <, g1 Ud ST THGE, @Il
IATEH, VIR B T4 Sa—SaRap!
P T IV IUER, 9§ WY, 3

19.

AT /93y fhU 77 3R
TS TIITRE!l BIhH

03

09
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IR ARIE TIIRS! BRIHH
ARAST feby TG | SATATET BT Sl
TRIAd & 9N & ©U ¥, feid 6-10
fadiaR 2021 @ SRM <1 U feaxim
TTRIRS! BIUHAl BT AANT fhar T |
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20.

IR Tal, Aidge Tsdrgon)
Tferfaferat

12

07

01

YT fCH AETIMA Td GERITo,
AT [HAH—de P IR
qrter, HfY fhed gea-yae,
PIfIS—19 MR & IRH FY
Tfaferal & ReT & WY FA |
GINTOdAT BIHAl BI SIS a1
T | ARGl TN T BT YR
R @ (oY ®1ed VU U, B9 96 U9,
JSYd o, ATEd VU (R T )
AR UIcd (SIS TrRIcH—fhar)
iora fobar | forarl T el Haell
A UG &R & foly TH—febar
Ted, JMETNaHd! HHe ey e
Yo, &A1, Herge U0 1 ol ST
fepam T |

21.

Wd oo &1 3o
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I Ay & e e, Sigell a1
U4 ofR¥ @ Wl R ©d s a1
TS fopm T |

22.

. o o
ST — TdAR — Tl —

gNh dGd DI AT

05

17

YA WR & A el 3T FHEE B
g g — fawR — e —
SO 0@ BT AR el Wl A
T o AT Bl agarel e Hifd
SeXGY 801 & WEgH | e e
7 |

23.

oga! vd Wl o feRel &
BIREINE
(iee, AHUT ™ 77 A1)

14

13

03

THUHE, ST RIICH T4 SIowe!
e @ d8d 9 fORaIR Bresst @
YHIRIT foar 741 | A1 SO nerat
BT YHIIH AIRNTD @Rl # e T |

24,

Tl AfaRad AfoTd 3

9

%. 28.98

%. 37.38
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ST AR & WY U4 I9d 9iR 5]
THGY €79 # UTell a1 99 (a3 79 §1) Aol
CAREL]

(3R, &, JRell TR, Ul Hawer)

M 2021 & SRM, SG-FEF07 GRS & A1
3R I9h TR Nd! TA0 a9 &1 @l 7 el
T 9ed ATRioig B RIS S @) A @
eI T T | i aRIaT BTH, AR H
ferercll of# Rerfar 7 v U &=t  fobar 7T |
IR ITART BT 41 AATd fobar 77 A 1) Foia
TH U9 9 + 5 a3Uad] BRAE dieard gfd
UhS AP + CTSHIUTHT UG Bl Td |

faTfTd ®U H BISA ii) TACR 1010 + 5
AR BRIAE Breold Uid Uas 83w + <.
S.@ W ¥ fofg wu | B, i) et
TATE €T e &1 Thdd ®Y 4 YA, 3R iv)
TACIY 1010 BT Uhdl ®U 4 WANT| Bgld I
qorT #, aETadl gRT I ST e U @R
SR T &0 H g ARt &1 A vE Kidl
TATE g f5E 1d TASg 1010 o1 fheR o
ARUTE] @ T YA B MR TR fHar T |
Tohd g fow fSa! T9rg STaR ¥, arsuad
BRI dleard R ©d # f9iiord w9 & a1
BIe™ @ A1 g fow Rid! taed e § S8
&S T AET H (BT B g H) 19.1 gferera
3! ARTAE Tof @1 T2 | ALTHE! BRIAM DI
W SUAING TAS 1010 o9 e dor = o
famTioTa $U ¥ 999 BIeH aTel SUAR ¥ S 8
3R @I SR I A& H (HgIed Bl T H)
FT: 26.9% MR 19.2% @1 fRTae 3o @ T
(cTfetaT 3) |

ST qRICHd fhar URIGHT & T8d ERe]
CTSHIITHT Uil & ATUH SIGH & [oTq HIH3FU-
TTRMSHIHH, AR & & D8 B id-1a30

YT Dl AT

(3TR. &. TRell IR, Ul Hqawer)

Sa-fEE (@R Beld) TE  gataRer
el A g [ 2 e gRT ifds <@g &
R0 vd ydy feur S 21 I8 NRIfG
PISATH BT A9 f[ddey 2| CIPITHIICS
e U ¥ Ueb 38 IRl &, s ar ¥ I8
RTe uret o1 7E 1 7 11 91 W SR diet faey

T a9 2018-20 # U MU Fdeon & IR
TSI Yol & 419 IR SHICS I BRITe
& 22 foTell 9 Hafd Pt wae aiRRefafeal &
Reax fosar man| <1 galcrew  (greammT
SIAEH, 3. argaitd), e Wwolldl 3mshAv
Q&A1 984 378 oI, B 9IF Sb g3 YA W
TG AR S [l I AL e o forg fovar
T, S SIS AACE e aRErerT & arrf
9| 37 foramt Syl AIHU-TME T,
WR H U6 & b WG ax SWad
SHIETEN BT T TAM TR SeTG &R B 918 IRl
oY | TETIR, AP I BT3Bl RATAT Bl T8
fOTRTepT SIS &7l 140 URT /W8 € | ST Bref
@ Ugell JMYfT AT 2021 & SR URA gs | fepsmil
Pl Gl 1486 WA & TISH Frel (S, YA &
824 URAY, <1, TSI & 662 HIN) DI AT DI
G 3R X HEEl & ST 237,76 FIC. B
P Pe [T T |




I Sifdds 3¢ Yol JRiIel 9181 Ybrse

QIERE R IR G I I R
AR § | TP 7 ifdd 919 & &F H A
AU & oy emar Mo @ 5 WD,
Sgeve Td UTI-SaeRe STl Ue @ $id
WU U e T 9graT <A1 | 99 2021 & SR,
AGAI-TRIEHTIH o AHE-—dew ol
AT <, S GRT UISAHA BT 170 YSH R,
FAgE fwdl @1 offcd WU < qur Qe ay
2021-22 & foTv BT @ IRIeTT <7 ¥ Alha wU o
Y fohar |

(1) HIPIFI-TAMEAITAYH by AT Bl
AT AHITI—TANEITHH & FH aewl
T S ggTH, Uferh—favdl 3R S agHa d
AMAT B WA S ARG o g U U
WIHAU—HIHR, g facell Bl Wl 7| 3o
FRIfIRAT &7 JTARVT A & SURIA,
IGHATI—TRTEEITHTH & FferRad dema! o
IT6l AT 9 IHE & AR, e yar
PR /T IYEE H AR B & forg A &
TS :

TICTDT 1+ HIPIFTI-HTHIR GRT A QT MY Hehrd ey

®. ¥ GG LLEEIL] Sfare—fawa
1. | < fadie e GIRCECR IR G T T4 Aca! g
2| < () e o e e wefafer fagf fawr
3. | = (Shh) WA AR GINSECE|IRED TgfafereaT Qewroiia g
4, | < ) 9w TN CRIRE Uy JMafId Td Jor
(2) FTPRR BRIHH - Jeford 9§ (2020—22) B fafee fawat # <Raer fear T, fore faawor fr
ARM, 9 THUEN. BEI & THIENL $RGH @ YHR T :

TIferdT 2 : DTS 9¥ 2020-22 F oI MRY 715 TH. Tl Wiel @ dwar

®. 9. Sk TRaer & g el & 9. | <Raar feu 71 s 91 9.
1. | o fagm 2 SRR
2. &N Ul qaY
2. | 9 @ic fa=m 2 1. 41 g uieT
2. 31 7Y 9aR
3. | oY gewle g 1 1. 0 UH. ITie e
4, | SIARI@T Tg Uy For 1 1. 4 QiR foary
5. CINICEACICIERISA] 2 1. 811 3 1D
SECIGIRC] 2. gl ok W) < Ry
6. | Uy fagf fasm 1 1. g TITAT SR

NIESH

Annual Report 2021




e ofdRed, T Tl & v 20 BT,
SIFevC UIGIHH T 6 BIAl AT UTA-TlACNT
PIAHH B 4 B & (1Y ANT-031 AIHIFTU-HIGH
T Wll 77T | T, Tol. BRI & foTg gt 16 BTAI
Pl 2021-23 2eI0E FF $ fory 3get WRAT HiY

YT URIETT & HIeIH W <TRge fam T | Sefres ay
feTTer 03 ST, 2022 | Yo &I | T, Bifde-19
TN & HRY, JeI0G T U T D SR
3iTetTse Farfera fdar Qe | fav-aR amdfed
el & AT BT fqaRoT drferdr 3 ¥ fear T g |

dTferent 3 : eI 7 2021-23 B SR AU, @ forv amdfed o 718 diel @ |

T fagm

Py P fgm

P Gewroilg g
CIRCINEIRC R CE R SRR
aofde SHafdei gd Siaurenfia
ey fapfa fasm

SO NS R S A e
EEN B N I B R SN )

(3) TATHH. ugTdHHl dr R : defE a¥
2020—21 1 3T 28 fawaR, 2020 | Y febar 77 |
qf, @ifde—19 FeMR & R & &R WHIU-UTRMEAIGHTH & felRad Hem
UIGIHAl UM T4 g |3l @& QR SAarg AR I I o 77 |

qIfeleT 4 : THIRIUC & ®U H TH.UE. UGIshA Bl RIe0 Y& o=+ 8 I Gbrd 9ad (I 69)

. BLE] qrIegshd 4. Yd
9. IgHH b Hc
1. | €1 e, wge dee Ud WYad Mo | TSlleRaITT 503 | WRUGAR yeud @ Rigid Ud dfded
UGTIRRATTA 506 | U9 SISl U4 STall T &Y fagm

TGTAT 1T | OH. T, UG ashH! T fR1eTor UeT vl
T MFII-TIGN & HHE Tewl & WY H,

qredshH &1 fauy

2. | €1 IR &, qRell ARG, YU dSD SUAICT 605 PIc HATER
3 | < vE. &, o gue aee THATS AR 504 | FaT Gedoid e
4 | o A e dete TSTRIR 005 T Ng T Beel 3R I Jaer
5. | <. fd7g FAR, aRwe defie THEIdl 501 StavrEiel & g
6. | 4 dferd vat. wRfdaw, asiifia T 602 S
7. | <. sl 1S, denfe il 501 Hiford SeRarg fdgm
qrl 510 SRS HerdifersH
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dTfeTdl 5 : THIRIUE & ®Y H TA.UERIL. UgashAl &l R UM axe & forg ifid dam aew (g w9)

. A yredas$hd 9. Ud fawa /yrgasa &1 ™

q. qIeIHH b EHc

1. | €6 3R, &, Rl IRE, W 9D SUCT 519 T dic fagm
S0 613 QY SIaRET Ud OlaiRel

2 | v @ I, gue dse THITTS IR 511 SEASE G BIRGY

3 | < @ & e gue asne SUTCT 610 TiidoaRal Sffferreron

4. | <. wfearaeris o, aRws I9e AT 519 iftiias @i g

5. | <. sy WIS, denfa T 502 gexfifemy Herdiforsn

(4) gt i

T g1 BIAAR Bl (VT ST QR EI aTell & | S9H Hore rarerd] & | 112 Thel $R a2l 37

faurg &l |
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Ji=I61 Bt Sifcafafere

UGS fas (26 STa, 2021)

TG fead @ ofadR W S, Ul &. 91, e vg
qodfa 4 W die, ww iR sfel @
SuRefd ¥ I eaw BERIAT| AR,
UHSTTSEITHUH, = ST B AR @ fUsel a9 &
U B IR H IR & 97T |

SRS Al feas (08 ATd, 2021)

WU ITATH, IR 4§ RIS Aol
feas @1 A e id 08.03.2021 BI fhar T |
3 TIUHA |, AU & al, -l T
AT TG YT Sofifds Ae (T 3R vel TE)
BT 150 Al = 9T forIT | BIAHA Bl WG,
T focell R PR # Afee T : Iewiew,
AT UG FefaaaxyT” e W o Afte
feaw BRI & agarel TRV & AT URH fbar
T | 59 HRIHA H, S B, A I, G I
<. Geiel AR T, Yo deiiiep; Sf. 79a aer],
eI dT~h 3R . ol o, aRe d=f~e afed
ISPT B T S 7 BRI § o~y fha |

difgd |UST AVIRI R & (o rTeadr
G (3 U 3TR) (20 AT, 2021)

PN STH H SAEUIAR TR Ve G SITahal
BRITAT BT 3MANTH fSid 20.03.2021 BT TS
PN Ay (e o & dea fhar | S @,
qdadi HrAferd T, Uce dRied, Ty faeell,
Ucel, Jrenfiier foomeHl, dead! iR Himfore

TSI WAfed ARURIR W Ud [Aeaaie Idd
o | €F. 7. @, |, | e, MIheru—H,
TRMETE = BIIRIZE Td Aol Uga W Ue ardf
o TR @ | Sl B wfow, e a9,
AR, 718 feeet! 7 Ucel & yruvy
R UG fIIR IR0 [T | WIhard & fafe
I T YT fafdener, sRiTe, IR 4
50 31 1 Ao FfrTRTE! = 91T foran |

faeq STt feas (22 AT, 2021)

HIPII—UHSATURITH, AR H Sfel BT Hewr
W W 1P 22032021 $I 9% ot feaq &1
e foar mar) € S 0. Rig, @, e,
TSI, THAYR, Fe Y 7 S & T e A,
fIRIy 0 & Hed Yo SR BTG Wodi H, Py 4
ST B WEdl B SuR fdar| . W @, 9,
e Td gefufer, AIeru-—CHIEdITaTH, YagR
T difedl & foY 9 & Yaed @ |ay H
ST~ Sl —JAERV—H&T & TS0 1 3ares
feparT | TR TH. T, $d], TTag Ul IR e
Td qd T4, S<YIRS! Ud T, R3], BSl,
(FRrem) T, HHII-THSISATHTH, AR
T U G Q1 H It Bl HEd W AR | <
T B, dalal aR H, FY s # Tt &
fgdeyul STANT W S8 gRI AU T IITeHl &
foTg Sl QREBR 2021" YT febar 7T | BRishH 4
<. gl HAR I, gEH a3k S
HAR, TR I = FHaY febar |




SIERISCIT ANT a9 (21 [, 2021)

THRSEITAUH | RIS AN f3aq feie 21.06.
2021 T AT T | §9 QRTA 871 PIeret feheiR T,
AT Rers, dfed fdwiax ot favafdenery, TR
< AT U9 e 7Rl W U6 AR {31 | 398
ST IR {6 T | R & 91 dew |
IR H A1 foram |

6dl | e AT (R U ) d6d (12
SIS, 2021)

TR ¥ 641 TR SHU A B 48 oI
12.07.2021 BT HTHATI—TASTSHITHH, IAR H .
A1 Sl AR, yd ofeds, QUHIREl, g faeel @
ST H AT BT TS | 9o H <f. 0. &. 119,
feoe Td gl WIHI—  THeNEEITHTH,
R . A A I, gd g 9, de
FOrTT=T OITAT, TG, T8 feeetl; . T4,
T4, RiE, qd feed, MTgeru— STEREsSsydian,
AT, ST, T4, . g9, WIS Helaerd (Gl vd
&); 3R <. O, Prerel, WY ewrd (Srgur) vd
qe—4ld SuRerd of | AAfT 7 547 ARUAT 5
@1 RIBIREIT TR AT GRA & SFTH BIUHHI,
fRre, 3 & W 3/ Jel W =@l o |

74l HRIM THUN WM (318 AR W) dod
(12—13 Ud 16—17 3T, 2021)

74l FIT AT |l B 8 faTid 12—13
3R 16—17 T 2021 & IR of. 4. &. 9,

(FIeeId Ud Ferufdl, HhFu—ANSdITHUH, IR

BT ST H AT BT 718 | Jo § Haferd diare
ERT 13 TR gRT faiifye iR A1 912 Ry
I foRTuIa aRETIRI &1 IR 1 IOl
T T | 9T §IRT T IRATSTTTaT @ SmirdY 111 &bt
G {1 T | FAR) Whel §RT UG I g
WRE 3 URASTRI H | TS Bl AR fhal
T | TSR AT & SR, SMLITR! B AeeT .
1. &. 919 = IR BT 7 HY UG o= @ forg
9B IS U4 RIS THEN BR R SR
e | . A, ire, Wyad e (IJr) - wel
e IR AN T8 & fob QIEIBRYT Bl Rl b foT
U WA & WU H, AJHUM YISl &
TETATHiEd] &3l B UEAr @ 9 | Sl 59 a1
R AR 3 & HaM RER—S), 5e30d U9
Sifde Ta19 yeeH & Rigia IR SeTRa T 1Ry,
Sy | @I @Y 6 98 Sy & v o
AW IIG! /G b A RO AJETH
N |

A fgad (15 3T, 2021)

WIHATI—ASTSEIaTH o faids 15.0.8.2021 a1
AT foast 79 |

TSR B9 el fQad (20 31T, 2021)

HIPAI-TANSEITaTH = i 20082021 @
TR H TR N SYed foad wET| 39
IS, IR—Tiiel Ud SIfe! Aled 40 4 oD
AT 9T forT | TToR 9N & §1MeRS y9rdl &
IR H ST dHdT herTg TS |
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fedl e (14—21 RYdaR, 2021)

R 4 (&l g o1 YA faid 14—21 RideR,
2021 SR fdan 7T | fel e & SR fafi=
gfoaifirarell, S| gdei@, gow T ey
I @1 Srer fhar T | &l aws &1
AT Ud REDHR IR0 FARIE forie 23 Rider,
2021 B Sf. YR FAR 919, (e & el iR
YR (S) ged H1g THI, B BTG STy
UAGINT T4 S9aR  faeafdener, YAgR @l
SuRIf # | garT | . goied WIS ¥, oty
Uq e Jfe + uferifansi # faorr sfdear
Vg FHARAT BT TN U SR [REpd (T |
e 5 W) freTRal v edeal $i il &
YANT I GQIdT <1 U4 A1 B (&l § el W
SR T | 39 3faeR W e 5 7 fa ¥t fafdr=
FIUHHI ¥ IATRYGD AT ol & oy ffrepTRal va
HHLNA BT 7S 1 | &) ACTs & Ahel AT
& forg e vd qerdfa 1 . geiel HAR o,
YU dS1d U4 |aTerd, ©f. odl o, S . .
I Ud Gl HERI Bl ERIEAT B §Y AT &
AR AF JANT B foly T TN W T < Bl
ET| . @ AL T @ gUde UG & A
BRI HU gl |

Y Al Il Faar AR F1 RT (08 R,
2021)

Y Fad T FHrg AT, R 7o wRe
@ T T FHET R B YA 9 IS febam am

g, 71 faAIld 08.09.2021 BT HIHII—TEIT A
EE R, aRial, YR BT GRT febam | 47 da,

TSR, AT AE G T JFederdl H 12 31
A A0S 9el 3R 1 WY 99 aewl
g Sl BrRT @At vd S AR Herd A
TS IUaTH o1 Ul ) allen & | <f. 0. &, 91y,
Y9I, THSHITHTH 7 AR el Bl @R
fopar IR T8 TR &) Whlscl Ud Tfafafert &
IR H qamn| a9e 9l @ e WM &
g ITal e, Suaer, Afdre BRI quT Hetferd
@1 S ¥E! faf=T argeda Tl | agd g
g0 | BRIBH & SRM, [HEH JIH W Yl de
THATH & THD] Bieesl BT fGRes forar T |
39 G BRIHH H Y (e, s <. aife
T vd <. T, B 1R | Y fhar |

QIYOT i HET SRR Td JaRuor (17 RIdeR,
2021)

9 BRIHH BT IO 2023 B ATRIET B~ Y
& P 4 fAAE 17.002021 FI ATHAII-
THNTSEITRITH, TG # fbam a7 | 3 &7 26
fami iR 27 F=a1 BT TAT TARASEIVATH &
WG el 7 9N forn | gelter R R @
HESIC M A AT 25 [HaMT 7 AL SR,
SIS, Tl # AT YRS $rishd &l
TYoreT WU W < | €. <1, 7EUHE, IR (SW) T
TEIMRYE  (MIHar); SN |ord RErd, Wi,
WIGY; 511 TH. . Heall, PiY A1gad Ud 471 AT,
YR, 3 A A1 3FN (BE) B W, SAD
0T FE<, SRS IYANT AR ST RIS
il @ fafet ugetell W =t @ | < &, 3. o,

TRIP 7 PRI BT FH=<Y fohaT |




TS HITHUH §TEl efd o Igared (28 RideR,

2021)

qT 9Tl BTN Aied THeASEIvTd & giarel
ST @1 IqEIC ARG & A TETHA, S R
AT S {31 28.09.2021 DI TE3Tel HY 4 {7 |

81 FReIT Y Afd (29 RicaR, 2021)

T Y AT 3 Sod f3Tid 29.9.2021 B
URMSAIUHTH, AR H q937el WU H AT Bl
TS |

107 RO e (07 Sfacer, 2021)

WIGHTII—URMEAITATA & 104 RRITaT g a1
SIS {1 7.10.2022 D1 AT 17 fores <. .
P, FYTT FICAD ((rFR), THTEITaH o
JIfferal & T T ¥ WerRE foar| s Wi
WIE & fewd, S 9 @, 8 ° derE o
R SR @ UG, T SR BRI
3R Ugell & N H a1 | T AT & 7 H, .
SR Td HEIRUS, Wgery, T flee, A
THSHITATH & ds=al gRT fhy Y & @l
YA Bl AR S AEER feAr| e fead
BRIHH P AR W ST, AHIgT B, WHER Td

0 oY, W ddied, Aifde, I8 7 e
“PIUT 5 e fherl” W vh R foar |
U UA. qEUEdE, yd Goufd, ad B
fovafdeney, WRele, o™ o Wil Al &

T G 2 Bl  Sifdd <amal & foveray
&1 § BTl BT AMURT = B Felg < |

HRIFH T GRS, S T 3. o
HAR, JRERICT SeTTerd Slemr Ud e YR
& Uil vd ud S "EieRe (SWTaT),
WIGEH, 7% feell, 3 TG WReMvT B &5 § 9o
el qT FEcyul UM &3 W BRI G B o7y
IR | . v, 9. g9, 9erd Helaxrd (4
T ), wpergu, 7 foeell 4 wEr & g
HRIHH B T B A TG TGl & 3IAR
Hdl H Ol 9Tl W I AT Y| € U
. fRrafeia, yar dsfee (S wrenfie) @ik <.
R, B, R TR, HeTH e (@Ie [gm) oI
¥ 2021 & foTg gower: wders AfE REHR IR
WA Y UF I [REBR UM b |
ISP SeXBY 96d Bl AT THUHUT
foraraT @ e foa a7 | e feas Srisd &l
. T, . 37, §gad e (1) gRT IRa
TaIG YR @ 91 U fhar | Sl At
I, Wged ewe  (TERiivedionR) wHR |

BRIGH BT THGY fhaT |

T Feeadl QI (02—31 3T, 2021)

HIGIFI-CHTSdTaed & v fuy e
A fodi 02-31 Jacar, 2021 & IR
STAINSTA e TT | gTer el St & 15241 ST
Il Ao & H TS a9y e i
Tl 718 T3 | €. 6. @, 9, frewr, a4 e
foeerd ok aefet = TN S @1 sigrafer st
B | TP IS BT AU off TS | e off B e
3R AT B T W I Bl Al B oy S
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WY TR U Al ST, T, . I, T MaeTh
(Rrem) ERT IR @1 773 | T SN @ T, S
R 30 foide T Wesd ¥R e W) <. 9. 3.
oY, e o e & wU H dawrH four| iAie
07.10.2021 B, fpam! iR Witex wfeemtt & d
Wl & IR H ST helg TS | . TH. 9.
g9, FETIE HRIQRrd (UTQU SHRETT U4 SiawRe),
WIGaTY, 5 faeell, §RT RIS UERIIYT fobar 3R
f3sip 08.10.2021 BT WRAM H U SURATY A
ST HIF GG | UASiTgHal < 1, fored <, fam
HAR, S, 9. B, AR AR . o, AR I, 7 SR M
o IS T4 Areafie fJemerg @ faemRian (100
faemefl) & dra {31 11.10.2021 BT Taedq1 & IR |
SIECANEEEEIN

[FHTOT BT (12 JTdCER, 2021)

RT Mg § GRIGT $ IR, 100 ¥ IS
gforfiral = AT forar R wfter Afeemd vg
forar, ok wvua sft g wefRar Sff SuRerd o |
AR . oar oM afed deel @ v <H A
QeI & HEH H HRRS I H H—fuRIe]
& @RT JUEeT & IR H garT | 39 AT Bl
Hu T 7T |

. gefet R o, <. Afectarole vd
IATeT Yol ART THGITHG 3 S | fedid 16.10.
2021 T TRl IR Gl & TN U Tl b
faeTy YaresdT AR & IR ¥ STHer < | fafis
HRIHH 1 SRNRTT BT 7Y, S 20.10.2021 P

BRI B &1, TR BT [STEIHROT UG THTS, 21.10.
2021 BT SRR, 22.10.2021 BT & GfcrRnfvT,
23.10.2021 I IWTHN Sed ARAfiS faermer, el
H Wdl WGl BRIHH, 25102021 @I
TSTEHITIUA RN H Yaeodl M, 29.
10.2021 BT YHUHY! 3Ff1g TTal & forsrl & ard
SITodar, anfe | o 01.11.2021 @I, B
AT & QRM, S 4 R, 939 Feed
(e ee) Td e (@rdes) 5 49 e
g & IRk emafa @ T8 fafrs
yfoifianst & ool @ R/ e
faaRa fdy |

DT SO TG (26 AFTIR-01 TR, 2021)

<f. G BAR o, Ared BRI | faid 26
FTER H 01 TR, 2021 T IR AT Tl
ST e T TS HATC ST 1 78 & aN H garT |
qeTdrd, <. Ul @, 1, feve vd deuld F a9l
W AR BT Geg(+1aT Bl 39er feeTg |

g f¢ad (26 FdeR, 2021)

IR $I TIE S Duld 9a9 I 7P 26.11.2021 Bl
ATed SR Wfqer feaw srisd § wamgdivaga
@ Y defrl = 9 foram |

faza gar faad (05 feder, 2021)
TS AITHUH, IRAQR ¥ {31 05.12.2021 B "8l

RfeMgueH U8 e 9id Urefdefad” i &
1 a7 fawq foae w4 7 | iy aier, €.




<1, o, RHRIRY, JUT delIf~reh, JaT faei g vg
P ¥ fag, APSIF-HRAT ST STgeer
M, T8 faeell, 7 Iad A¥d R T ARG
T | <1, 41 &. 91y, e Ud derufd o 9 v
TR 3ege & ©U H T fQar 3R B | s
forar o @ wafaRer oreet fafe=T yae fafeml &
§RT a1 SARAT U4 IUedHal H GaR W B
& |

el UgarsT (1631 4R, 2021)

WTdl yEarel fodid 15-31 e, 2021 @
SR AT TAr| S 0 @, =, feve T
HAURT < W WG G| B Weodl U
foaTs | Tewdl WgareT & ded, 9Hl d=-],
BT AR AfdeT W 7 feid 17-18.12.2021 &
RM WS IR Whdl 9adl & U™
AHTS I AR TH-5H FT8 | “IIRIE 4 FIaT”
W¥e W UG BEGH fGAd 20122021 @
o foar M| pR—-suirel | FHRe
g9, THiEHRE, Wl & IR H STodd
T g TAIUHGH a1 ST, fqemfofar anfe
& forg g, anfe B UH Fecayul ge-Thd
g f= waeoar ueareT & SR g fean
T e feae e RFT@ 23.12.2021 @
T a7 fed €F. ) qdeer SR Sl IR, @,
TRl qRARA F FHGY BT 3R 3E Wi,
STEPIIT IS, & g YA R Ie1e UG W o
ST & IR ¥ SIHHR Y& &l T | . T4, .
I 3R SHBT T F IIesdT TEdTST B Ahd
I ¥ FHay o |

Iqygfaa wnfa Suaier 9@ wefea
wrferfafern

eI SIS T fIaRoT (23—24 S, 2021)

WIHTII—URRMEAITATA 1 a¥ 2021-22 & forg
vEiIgad) AGHT & ded [ 23—24, S 2021 P&l
iy ae 49 o SRiEH @1 e T |
SR BT IR A JAifad R (T 3R T
TH), IRIPR & TSN 4 AT fobam 77 | I fewor
P HEN B I H T ST Tl e o i
& fod H 4Rd WHR gRI YR Ao & R §
SIERI TR I 7T | YR AR JalaT aeIR & forelr
Bl 120 fddea dio1 faaRa fay U, foRFd 300 Tahe
&l D HaR {3l T 3R 160 PfY TRAR AT
TV | 39 YU BRHH BT DIfde—19 FEFRI HIekbict
T SRR T TSI ot 77T |

3REX SIS [dTRT (03—04 31T, 2021)

RIIR 7el & 8 IR gellar aror el & 01 T ¥
YHITOT diell & Bt 160 fb. T, ATl abr faeRor faam
AT | Il T faaRor SURTER il § ST 58 iy
IRART T AR H TAT THUICHYT AT & ded
QTR TR B SATSAHT T WIgor qReT & forg
fepam T | 917 TR FRIsHA & SR, Bifds—19

GIcTeiel dT ATARYT o gy, fafi= Tal & el

B IR DI WA-are! B Dl fafeRt qen 9
TTOTarT SIS & ) H FTReor &1 7 |
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Bl T & dioll IR Feoll ot fdhe @1 faaRm
(22—23 ¥qe, 2021)

At mal (AR @ fieer Aedl @ d8d [HARTSR,
qETSIE D], 3N, garil, gl; eRwai
Hedl & qed JRee, MR, TR @) & fear o
HHIFI—-MSIHEVTIR, FTef® W TS T Prgel
AT (fFeH ARASN—202) & T 30 fdkicel A
4151, 3R Feoll 11 et a1 faaror foar T | i
T fIaROT CHHITHUT ST & ST HIgell a1 &
TEd T 82 Udhs &F%d (74 WTeR URIR) B
HR B B fo1g T T |

ool dTa iR SiTwefig ureal &1 faawor (16, 2021
fe=eR, 2021)

HIGITT— TS AITHYH o HHITU—IMEIMETAINR,
IS U TR Tg il 4l e (Clll, B, Teta,
SHIUIS, o], §E, ARG, dlaHd) 3R
ATguid], YR A WRlal Tg A9 gigl &1
faeRoT T 20—-21.12.2021 @ ©: M@l & febdrl
@l fobar 1, Sl RAW el & w: Mial Fre
fegIRTelE, #areE, dFeliararn, fddaerers,
RerE, e @ et o | 39 SR 3. fam
HAR 7 Feoll Ua e el & IUAMT qm
gl e 9 Gt ol @ IR d @
YRR (3T | $RIHHA BT AT Sl el
HAR T, ST, {379 HAR, <. affvet er, <. &,
1. Tl vd 1. 8MeR o, 7 ©F. 0. &, 9y, Feus
U4 FHAUfd, TAATSHICHTH, AR & Hodd
Arfeele o o |

STETdTY SFIRet e SR THId Hiv et
(. . AR, TH. . 37, TH. . IF)

UEIE SATEMNG Udlghd HY YoTell BIc vd drid
faml &1yl serg eama afdle Iu B
I & foTg SaeR IUAL GBI © | 9 Yomel) #
Uikt AR B SUYA TCH F GG PR
gTgEr U W Remsfed fear o1 wadr 2
O qAfaRYT Yuer H Bl © | ffe aeged
gchl ®I Badl, 3] SAEH, 9 Td T8l
UTel & A1 Thigd d & HRYT (Al Bl
I9oT [ReTT U9 37T YT BIdil & | Bl I Ued
Sl @ W UdHIGd axe | AfHdl B
TaRg e H 41 gig BT 3R IRISAIRI &1 FHET
Bl B! §& D B HY H gergar 1 el |
ATEUHTH YOTTell GX JYHR GRIR e 5
SUAE G & | Yo7 GReTl, WIS
e 3R TgTaRoT Heeror Wil By & a7eH fdg
g JEd I SWIGT d ded Te
ATENMRT THIFd B gorel ol WioeR TEH &
{0 U yeeid Afed & U H ¥ & gRER o
feRrd ferar ST ReT & | T U i § e
STETRT ST THTH YUITe! Bl 3 d dv @ oy,
T HO ATeATd BT AT FHwarar 747 8 | dred
@ 1T &5 H Bofl &l AT wet Uredl; 9
e, 71q, 3Fwa, R Wl Td guld], 31X Heoll
Gl I GIFDiel, g5 WA, we T, 4T,
cATeR; SR fid @1 v far war| A e,
g1, AT gl 3R 99l @ fory thd @
famRra feg U 2 ok 3= AyHad! Tre 9
UdIdhd fobaT T |




SIS SYATSHT & dad Tfafaferar
(AT TR, T, @, I, SR o, @, Y. e
Td afer ifera)

qy 2021-22 T IR, CIHUT AT BT [T Bl
| prlf-ad b o je1 & o fog A= o
U4 U oTRd Afegel, oW 6 qW W,
THTE] UIeH, Hadge /9] UIeH, Hedl Ud 9t
e, 64 T4 T Uleld Bl YR TR |
T B TR (o7 T ) R 3 B
forg Zrferey o 12T SiR Rl &1 3 I QR
B T AT (9%l & fory i =T Aiegal
T IRITT {3 777 | Ha oI e  dhifies Prerel ol
[EEISEE S EARIME SR REAGK PLCICI R R
YIRIETOT RIHH SRITT T Y | et fefraw, 101
{3 R Pl faer qferr yee faa
T U4 ETAh Al & A1l HYARd UTe g

a4l STt TR T |

RIS UG STRIQR H o) e wrffafir

THIGd HY JoTTell T S 3q 9o, RRIE
(132 WiER IRAR) 3R S~ GoR T DI 132
el oeeydry, < U9 I, SHURR (11
eTferilel S fhd) SUee BRIY Y | S
WIH DI 10 AIET3N UG 2 TR UleR & v we
I FRIT T | SRAGR 3R AT el & 560
Areft foamt & f2d # ame uRierT smafoid fag
v S defe S faftrt ok uep smenRa oYy
gonferal & AR § SIFGN ¥SH @I TS | 500 fbaar

e o I+ e faaka &1 18| gt @ <o
3 et (2000 ¥.) TR TG D GRET DAl e
(500 W) @1 @ SHE Wed Sd (oY AMER B
fceor foram Tar| S AT @ S gade
e ¥ T SudRon & <1 qut e @ Jmgf @
TE R IR (5 U0), 3R Raa™ arer ace
(80 TuIl BT WIFET + 100 FTIR WIeR), U G
qTelT 9T (80 Fail + 100 STICRI & fofv), fagg sev
(100 %), AT FT SA U4 BRIGR Sl (Add
800 a7 #1. ) a1 Ayl & 7T |

oYl YA & d'd GIearg aTdhd Piv-
(3rfrer e, @ o)

Y YUTTCll SFTHET BT AIHIh Ud H-G GETEH &
et & foTT U qeIed U & BT § AT ST R |
BIC Ud WM B & G & |aHre far
ST & | 399 SR T Sey A= $Y Serdl, o
USHIgd B IR Sd AqN Td IuIdal d & H
g1 Rursfrd o, Ml o 3y qen AR &
G & | SO SYANHl & deddi-ara
STETRT THIHT B IO B framt & forg v
Aed & ®Y H WRAM & YRR H fabRid fbar o
T 8| B afa smnRa mEumes @l Sffigd
TR B forq, THICHT SMaIRAT (Fa I / TR )
@1 Ull; Feor, NIgd, g, T, 39 B 4
4T, THICR, Wl M1 T4 i @1 diel & e oy

NIESH
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[eB3IT 1T | 9T # UINOT BT GG @ fofy, Ga Bod
I S RY 1M ger U B oma-urd e o
RSy fepa w7 |

PIIE—19 BRI I JNebl b o1 fhy TT U

o PfdS—19 & RV Td Uh 9 & QR
WIHTI—UNEITATA 4 ol +f1 T Hew
P 9 Tl 88 |

o TG & YIP IS gRI BIfdS MgSATS Bl
Tere foaT TRIT | PIfdS—19 & Hefd B Id &
forg wmIfoTe Xt 9=y vl |
T B I & | Bratery iR yarTemeret §
wWH el & dF |qmiie / IRRG g
3 wY # T E |

o URWR TT ATl B AISIH BRUIGARTZE Ot
W XIS feerg ot foar 7 |
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IHII-TAMSIITATH 4 DIfde—19 &
feenfceil &1 SuTer FRd §U BRRETG I
& farl o vadivadl vd gl ao @
3Rt dIoll, Uy 3R e T fowoT feba |
dG% Pl AT PR b folU IhR BT3loe
IS BT SUATIT 9 TR |

WS R IR THOIUAS SRIHH BT R
Tiat ¥ 6y 77 ERT & <RH Difde—19 ¥ fges

8 SINTO e BRIHH TG 1Y |

WIHII—TANSITHTH, TR &I AT T4
R |fafa (@ifde—19) 980 aNi®l 4 &4
q1d @ FIRF Bl © 6 T piide—19
feemfeel F1 WIGAU-TAMEAINETH B
TRER ¥ T T FERIT gRT SFJUTe fdar S
RET &, U1 e |




INTRODUCTION

During 12" Five Year Plan, three Deemed-to-
be-Universities were established under Indian
Council of Agricultural Research, New Delhi.
One among them was the ICAR-National
Institute of Biotic Stress Management,
established at Raipur, Chhattisgarh state with
the mandate including 1) Undertake basic and
strategic research on the pre-emptive, causative
as well as epidemiological aspects of biotic
stresses in crops using available data-bases
converging genomics/proteomics technologies,
system biology, bio-informatics, biodiversity,
bio-security assessment to enable plant
protection development, 2) Develop human
resources, networking institutions and
universities at national/international level for
academic excellence and establishing linkages
with industry for technology management, and
3) Linkages and policy support research.
Thereafter, the mandate was modified as
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 supportresearch.

The research programmes of the
institute was initiated during 2016 in four
Sections mode, including Entomology and
Nematology, Plant Pathology and
Microbiology, Biotechnology and Resource
Management and Technology Transfer. Totally
15 institute funded projects and five externally
funded projects were pursued 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
management.

The style of functioning of NIBSM has
switched over to School mode from April 2021
onwards which includes 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 (CHPR) to cover various
facets of utilizing modern scientific tools to
understand, educate and mitigate biotic
stresses. During 2021, the scientific strength
was 20 including the Director, Joint Director
(Research) and 18 scientists.

The EFC 2021-2026 was formulated
addressing the recommendations of 5" RAC
and goals of sustainable development in
Agriculture (SDA) which includes 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; inter-institutional programmes viz.,
1) Stress-interaction biology, and 2) Diseases
and pest dynamics in climate change and One
Health and 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
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 new infrastructure of NIBSM
including administrative building, library
building, auditorium and two school
buildings were occupied. The Standing
Parliamentary Committee on Agriculture
visited the NIBSM on 8.9.2021 under
Chairmanship of Shri Gaddigauda Hon'ble
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Member of Parliament along with 12 hon'ble
Members of Parliament and two Members of
Parliament from Chhattisgarh to study the
progress of NIBSM and appreciated the
infrastructure and various activities including
research and education at NIBSM. The
administration, auditorium, library, school and
boys hostel buildings of NIBSM were
inaugurated by the Honourable Prime Minister
of India, Shri Modi ji on 28.9.2021. The
construction of remaining infrastructure such as
girl's hostel, electricity sub-station, roof top
solar PV system, boundary walls and
laboratories are in progress. The 6" Research
Advisory Committee, 7" Institute Research
Committee and 8" 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
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M. Sc. (Ag.) students got admitted in six
subjects including Agricultural Entomology,
Plant Pathology, Agricultural Microbiology,
Molecular Biology and Biotechnology,
Genetics and Plant Breeding and Agronomy.
The faculties of the NIBSM are being involved
by the IARI in teaching of M. Sc. and Ph. D.
courses on-line during the first semester of
2020-21. All the students who got admitted in
the first batch have been pursuing research
credits with the guidance of NIBSM scientists.
The second batch (2021-22) consisting of 16
M. Sc. students belonging six disciplines have
been admitted to NIBSM whose education is
about to start on 3.1.2022.

Out of 2042 lakhs as budget, 897.96
lakhs was spent towards various activities
including research, administration and institute
building during 2020-21 in which a total of
68.67 lakhs was spent towards the sub-plans
including TSP, SCSP and NEH.




VISION

Effective mitigation of biotic stresses for enhancement of farm prosperity.

MISSION

Alleviating biotic stresses for 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

!

Crop Science Division

!

National Institute of Biotic Stress Management

!

Research Adwsory — Director €— Qulpquennlal
Committee Review Team

!
| ! I I !

Institute Joint Director | | Joint Director of Joint Director Administration
Management (Research) Schools (Academic) / Dean and Accounts
Committee
l Administrative
Institute officer
Research committee Crop Health
Management
Research Finance and
Academic Council Accounts officer
Crop Health
Biology Research

Crop Resistance
System Research

Crop Health Policy
Support Research
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WEATHER REPORT (2021) OF ICAR-NIBSM

Month Max. Min. Rain- Rainy Relative Wind Sun
Temp. Temp. Fall days Humidity Velocity Shine
CO | CO | (mm) (%) (Kmph) | (hours)
I II

January 30.2 13.9 4.6 1 81 31 2.5 4.0
February 31.0 12.9 24 2 79 27 2.7 7.6
March 36.2 18.7 7.6 2 65 22 3.7 7.1
April 39.6 22.8 1.0 1 53 19 4.8 7.2
May 38.8 26.2 69.2 4 61 33 6.6 7.9
June 34.3 25.7 246.2 14 80 60 8.2 4.3
July 323 25.5 312.0 19 88 70 8.0 3.6
August 322 25.6 119.4 16 89 69 6.8 33
September 31.5 24.6 970.0 21 91 73 52 4.2
October 32.0 21.8 15.6 4 89 49 3.1 7.8
November 30.1 18.1 48.6 1 89 47 3.3 6.1
December 27.1 13.2 82.4 2 88 44 2.4 4.7
Total -~ -- 1879 87 - - - -
Average 329 20.8 - - 79 45 4.8 5.7
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RESEARCH HIGHLIGHTS

School of Crop Health Management
Research (SCHBR)

Project 4.5 Isolation and evaluation of native
biocontrol agents for management of
Lepidoptera pests

Effect of kairomone gel formulation on

biocontrol efficacy of Trichogramma
japonicum against rice yellow stem borer

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

J. Sridhar, L. Jain)

A field trial was conducted in Baronda farm
during Summer 2021 in low land rice (cv. MTU
1010) with four treatments including 1) Split

release (4 releases (@ 50000 wasps/release/ha at
weekly interval on 14", 21 28", 35" DAT),
ii) octadecane + split release of wasps,
111) inundative release (single release @
200,000 wasps/ha on 30 DAT), and iv) control
to evaluate the efficacy of kairomone in
enhancing the biocontrol potential of wasps
against yellow stem borer. The seedlings of rice
were transplanted on 9-10.3.2021 in low land
condition. The plot size of each treatment was
4000 m’ and each treatment had nine
replications. The per cent dead heart was
measured on 21, 28", 35" 42™ 49", 56" day
after transplanting while the per cent white ear
was recorded on 63", 70", 77" day after
transplanting. The per cent reduction of dead
heart and white ear over control were computed.

Table 1. Per cent dead heart by yellow stem borer as influenced by various treatments

Treatment % Dead Heart at Mean (%) | % Reduction
21 DAT | 28 DAT | 35 DAT | 42 DAT | 49 DAT | 56 DAT over control
T, 4.86 4.58° 5.79"° 5.17° 6.63" 6.52" 5.92° 31.16
T, 4.26° 4.07° 5.33° 5.02° 5.82° 5.75" 5.04' 38.05
T, 5.01° 5.92° 6.83° 6.35° 7.54° 7.09° 6.46° 20.57
T, 5.95°¢ 7.44° 8.34° 8.69" 8.75 9.53¢ 9.53¢ ~

Table 2. Per cent white ear by yellow stem borer, as influenced by various treatments

Treatment % White Ear Mean (%) | % Reduction
63 DAT 70 DAT 77 DAT over control
T, 1.54° 0.87* 0.38" 0.93* 25.60
T, 1.39® 0.77® 0.31° 0.82" 34.40
T, 1.59° 0.96" 0.39° 0.98"° 21.60
T, 1.89° 1.01° 0.86° 1.25° -

Application of octadecane 500 ppm, 24
hr after each release of Trichogramma
Jjaponicum reduced the symptoms of dead heart
and white ear caused by yellow stem borer over
control by 38.1% and 34.1%, respectively while
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they were 31.16% and 25.60% in wasp alone
released plots (Table 1, 2). It is evident that the
application of kairomone can enhance the
biocontrol potential of 7. japonicum against rice
yellow stem borer.




In planta evaluation of efficacy of native
Bacillus thuringiensis
(R. K. Murali Baskaran, L. Jain,

litura in comparison with Almora Bt (VLB?) and
control plants. A total of 30 ml of aqueous
suspension of native Bt was sprayed on pot

containing 3-5 plants. The 3 instar pre-starved
S. litura were released @ 15 numbers per pot
and each treatment was quadruplicated. The
leaf damage caused by S. /itura was recorded on
3",6", 9" day after treatment.

K. C. Sharma, J. Sridhar)

The efficacy of three selected native Bacillus
thuringiensis was evaluated in cowpea plants
grown in pots, against 3" instar of Spodoptera

Table 3. Per cent leaf damage caused by S. /itura, as influenced by native Bf treatment

Native Bt % leaf damage Mean
63 DAT 70 DAT 77 DAT

NBt 18 12.31° 37.67° 30.90° 26.96°

NBt 27 14.68° 45.21° 35.19° 31.69°

NBt 31 14.48° 40.61° 37.21° 30.77°

VLBt 12.11° 35.55° 28.01° 25.22°

Control 14.09° 62.51° 51.21° 42.60°

The mean leaf damage was the lowest (26.96%) in NB¢ 18 treated plants which was on a par with VLB,
followed by NB727 (31.69% leaf damage) and NBz31 (30.77% leaf damage) as compared to negative control
plants (42.60% leaf damage) (Table 3). Three native Bt are found to provide good efficacy in causing
mortality on S. /itura both under lab and in planta conditions.

cryy3 cryll cry8 cry9 cytl

cry gene profiling of native isolates of Bacillus
thuringiensis

Twenty-six isolates of Bacillus thuringiensis
recovered from soils of Chhattisgarh possessing
cryl and cry2 genes were bio-assayed against
third instar Spodoptera litura. Three native Bt
isolates (NB? 18, NBt 27, NBt 31) which caused
significant mortality on test insect and VLBT-6
(positive control) were further analysed for
presence of other crystalline protein and
cytolytic genes using genes specific primers
viz., Cry3, Cryy3, Cry4, Cry5, Cry7, Cry8,
Cry9, Cryll and Cytl. Genes present in the
selected isolates and positive control are listed
infigure 1, table 4.

Fig 1. Agarose gel electrophoresis of cry gene
specific PCR products of Cryl, Cry3, Cryy3,
Cry4, Cry5, Cry7, Cry8, Cry9, Cryll and Cytl;
Lanes M : 100 bp ladder; 1: VLBT-6; 2: NBT-18;
3: NBT-27; 4: NBT-31
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Table 4. cry gene profiling of potent native Bt isolates

Native Bt isolate Presence of cry genes No. of cry genes
NBT-18 cryl, cry2, cryy3, cry7, cry8 5
NBT-27 cryl, cry2, cry3, cryy3, cry4, cry9, cryll 7
NBT-31 cryl, cry2, cry3, cry4, cry9, cryll, cytl 7
VLBT-6 cryl, cry2, cryy3, crys, cry7, cytl 6

Project 3.2 Isolation and characterization of Bulging of mycelial tip
secondary metabolites of Chromobacterium

spp., for mitigation of biotic stress in P2 s rolf 7d
agriculture

(B. K. Choudhary, Mamta Choudhary,
R. K. Murali-Baskaran, J. Sridhar,
S. K. Sharma)

The antifungal activity of crude extracts of
Chromobacterium, W1B-CG was evaluated
against plant pathogenic fungi, Fusarium mﬁ:m&:m
oxysporum t. sp. carthami, F. oxysporum f. sp.

cumini, Macrophomina phaseolina (Cluster
bean), M. phaseolina (Chickpea), Sclerotium
rolfsii and Aspergillus fumigatus and insect
pests (Fig.2,3,4).

oes

“Samsung Triple Camera
y GBlany AS0:

SCLEROTIUM ROLFSHI SCLEROTIUM ROLFSII
CONTROL +WiB

Fig 2. Inhibition of mycelia growth after 8 days

Salaxy AS0s

SCLEROTIUM ROLFSH SCLEROTIUM ROLFSII
CONTROL +WiB

Fig 3. Inhibition of sclerotia formation and Fig 4. Inhibition of sporulation and reduction in
vegetative growth conidiophores in Aspergillus fumigatus (7dpi )
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Post treatment effect

Treatment of violacein inhibits sclerotia formation of S. rolfsii and maturation of M. phaseolina. (Fig.
Sa,b;Table ).

Fig 5a. Enlargement of sclerotia 5b. Control

Table 5. Antifungal activity of crude extract of W1B-CG isolate of Chromobacterium spp.

Isolate Inhibition of Inhibition of spore/ Post treatment
mycelia growth sclerotia formation growth alteration
Fusarium oxysporum f. sp. Yes Yes Yes
carthami
F. oxysporum f. sp. cumini Yes Yes Yes
Macrphomina phaseolina Yes Change in colour of colony Yes
(Clusterbean) and growth medium
M. phaseolina (Chickpea) Yes Change in colour of colony Yes
and growth medium
Sclerotium rolfsii Yes Yes Yes
Aspergillus fumigatus Yes Yes Yes
Summary of antifungal properties of crude carthami even after 168 h postinoculation.
extractof WiB-CG e Suppression of growth, alteration of colony
morphology and orange tinged
The extracts from the strain W1B-CG was discoloration of growth medium, sclerotia
found to be antifungal in nature. The salient formation and coiling of mycelia of
features of the result findings are as follows M. phaseolina was observed at 400 x
magnification.

e Suppression of mycelial growth and e Inhibition of sporulation in Aspergillus

conidia formation of Fusarium oxysporum fumigatus and reduction in conidiophores

f. sp. cumini and F. oxysporum f. sp. formation were recorded. The pattern of
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vegetative growth was changed upon
subsequent culture of treatment with the
crude extract.

Screening of antibacterial properties of crude
extractof WiB-CG

Bacterial lawn made on Muller Hinton Agar
plates and wells of 5Smm diameter were dug and
instilled with crude extracts of W1B-CG. The

petridishes were allowed to diffuse and
incubated at 37°C in BOD. Inhibition of growth
of Corynebacterium spp., and a narrow zone of
inhibition for Gram -ve bacteria, Enterobacter
spp. were observed (Fig. 6).

Fig 6. Narrow zone of inhibition against
G (-ve) bacilli after 24 hpi.

Screening of antiprotozaon/anticoccidian
activity of crude extract

Antifungal activity of crude extract of W1B-CG
was evaluated against intestinal protozoa of
Kadaknath breed. Crude extract of W1B-CG
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inhibited sporulation and deformation of the
oocysts. The crude extract prepared from ethyl
acetate showed 66% unsporulation as compared
to control (18%). (Fig.7).

Fig 7. Screening of antiprotozaon/anticoccidian
activity of crude extract of W1B-CG

Insecticidal activity of crude extract of W1B-
CG against whitefly (Bemisia tabaci) in tomato

Whitefly is a serious insect pest on tomato crop.
It has developed resistance to 40 insecticides.
As an alternative to chemical insecticides, crude
extract of WIB-CG was evaluated against
whitefly under controlled condition. Crude
extract @ 1000 ppm caused adult mortality by
40% (Fig. 8).

Fig 8. Experimental set-up of testing cidal activity
of crude extract of W1B-CG against whitefly




Effect of crude extract of WIB-CG on
Parthenium hysterophorus seed germination

Scarified seeds of Parthenium were treated in
hot water for one hour. Treated seeds were
then soaked for four hours in crude extracts @
1000 ppm, 500 ppm, 250 ppm and transferred
to petridishes for germination test.
Observation was made at 12 hrs interval to
note the germination. Inhibition of seed
germination of Parthenium was 53% at crude
solution; 43% in 1000 ppm and 17% in 500

ppm (Fig. 9)

1000 ppm Crude solution

Fig 9. Inhibition of Parthenium seed germination,
treated with crude extract @ 1000 ppm

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)

Interaction between microorganisms and host
system varies dynamically in different agro-
ecology. In order to study the shift of host
system, influencing crop and animal diseases,
samplings were drawn from different IFS of
Bastar Plateau agro-ecosystems of
Chhattisgarh. A total of 252 samples were
collected in six different districts [summer
(n=110), monsoon (n=70) and winter (n=72)]
from water bodies, soil, healthy and diseased
plants, different insects/vectors in different
habitats, soil and vegetations near forest, areas
surrounding rodent burroughs, herbs, fishes,
slime and sediment from aquatic systems,
animal secretions and excretions from healthy
and diseased animals, farm manure, vegetables,
decaying vegetable and field soil (Table 6).

Table 6. IFS sites for sample collection during summer, monsoon and winter season

S. No.| District IFS Site

Ecosystem

1. | Kondagaon | FRA project, Mayurdongar

Forest based IFS

2. | Dantewada |Mata Phool Sundari Jaivik Krishi Prakshetra, Gidam| Forest based IFS

3. | Dantewada |Maa Danteshwari, Goshala Animal based IFS

4. | Bastar Agriculture College Jagdalpur Crop based IFS

5. | Narayanpur [ Ram Krishna Mission ashram Combines of all the components
6. | Bijapur Vishwkarma farm, Bijapur Animal based IFS

Number of bacterial isolates (1145 nos.) recovered from samples (IFS-wise and season-wise)
are indicated in figure 10 & 11. A list of bacteria recovered from different IFS systems during winter is

givenintable 7.
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M Forest based IFS ~ m Crop based IFS ~ ® Animal based IFS

B Gram -ve Bacilli
® Gram +ve Bacilli
Gram +ve cocci

Unclassified

Fig 10. IFS-wise collection of bacterial isolates ~ Fig 11. Classification of bacteria isolated from different IFS

Table 7. List of organisms recovered from various IFS sites

S. No. IFS

Name of organism isolated

1. Forest Based IFS/Winter

Chryseobacterium sp., Serratia nematodiphilia, Serratia marcescens,
Solibacillus silvestris, Yersinia kristensenii, Bacillus cereus, Bacillus
subtilis, Bacillus thuringiensis, Stenotrophomonas maltophilia,

Pantoea agglomerans, Bacillus sp., Lysinibacillus pakistanensis

2. Animal Based IFS/Winter

Pseudomonas aeruginosa, Pseudomonas sp., Escherichia coli,
Bacillus subtilis, Comamonas jiangduensis, Bacillus cereus,
Stenotrophononas maltophilia, Enterobacter hormaechei,

Shigella flexneri, Bacillus lichemformis

3. | Crop Based IFS/Winter

Bacillus marisflavis, Chryseobacterium sp., Serratia nematodiphilia,
Serratia marcescens, Pantoe sp., Solibacillus silvestris,

Yersinia kristensenii, Bacillus subtilis, Pantoea agglomerans,

Bacillus sp., Lysinibacillus pakistanensis

School of Crop Health

Research (SCHBR)

Project No. 1.3 Mapping of genetic groups of
and their
begomovirus transmission efficiency

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

Bemisia tabaci in India

Genetic groups of whitefly

Whitefly (Bemisia tabaci) is one of the
polyphagous pests infesting variety of
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Biology agricultural and horticultural crop plants,
besides acting as vector to transmit more than
100 plant viruses belonging to Begomoviruses
in crops. Virus transmission efficiency of
various genetic groups of B. fabaci has been
reported to be different. Therefore, it is essential
to determine the distribution of various genetic
groups of B. tabaci and their transmission
efficiencies with respect to begomoviruses in
various crops across India. A total of 365
whitefly samples were collected from brinjal,
bhendi, tomato, chillies, lab-lab bean, potato,



cowpea, soybean, cotton, bitter gourd,
sunflower crops, belonging to 10 different states
of India including Andhra Pradesh, Tamil Nadu,
Maharashtra, Madhya Pradesh, Uttar Pradesh,
Punjab, Bihar, West Bengal, Jammu and
Kashmir and Arunachal Pradesh. Total genomic
DNA was isolated from the individual
whiteflies using Qiagen kit and run PCR with
primers following standardized protocol
developed in our lab. A total of five distinct
genetic groups including Asia I India, Asia I1-5,
AsiaIl-7, MEAM-1 and Asia III were identified
in south, central and north Indian states during
the period of report. Out of which Asia I1-7 and
MEAM-1 were predominant while Asia III was
reported for the first time in Punjab.

Begomovirus transmission efficiency of genetic
groups of B. tabaci

Transmission efficiency of two genetic groups of
whitefly, MEAM-1 and Asia II-7 was studied for
tomato leaf curl Karnataka virus under laboratory
conditions. The pure cultures of MEAM-1 and
Asia II-7 were maintained separately and
sufficient care was taken to maintain two different
cultures in insect proof cages. Whiteflies were
reared on brinjal and cotton seedlings and
cultures were replenished at regular intervals by
shifting whiteflies to fresh seedlings. The
whiteflies were microcaged on lower leaf surface
and allowed for acquisition feeding of 24 hr (Fig.
13). The virus acquisition was confirmed by
amplifying the viral gene of begomovirus, using
specific primers. These viruliferous individuals
were released on each healthy test plant for 24 hr
inoculation access period (IAP). Afterwards, the
adults were removed from the test plants and
serially transferred to a fresh plant up to 10-12
plants. Then these plants were allowed for

symptom expression and tested for begomovirus.
The begomovirus transmission efficiency was
determined to be 50-55% for genetic group of
Asia II-7 and 80-85% for MEAM-1 in tomato. It
is concluded that MEAM-1 had high virus

transmission efficiency as compared to Asia I1-7.

Healthy Tomato,
brinjal seedlings

Non-viruliferous Acquisition feeding

Asia II-7: 50-55%
MEAM-1: 80-85%

Test plants

==
Tomato
Brinjal

Symptoms expression

) 7
Inoculation feeding

Fig 13. Experimental set-up of begomovirus
transmission studies

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

Bacteriophage for rice BLB management
(Lata Jain, Vinay Kumar, S.K. Jain)

A total of 19 bacteriophages were studied for
their morphological diversity (shape and size of
head and tail) through Transmission Electron
Microscopy (TEM). The bacteriophages
identified through TEM imageries belonged to
the order Caudovirales and the families, viz.,
Myoviridae (4 samples), Siphoviridae (12
samples), Podoviridae (2 samples) and
unclassified (1 sample). Among them, members
of Siphoviridae are widespread bacteriophges
in Chhattisgarh state. The length of head and tail
varied from 36 to 120 nm and 12 to 210 nm,
respectively (Fig. 14). The diversity and
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distribution of these phages in Chhattisgarh and
adjoining states have been located (Fig. 15).

Fig 14. Transmission electron micrograph of
bacteriophages: Siphoviridae (A, B, C, D, G);
Podoviridae (E); Myoviridae (F, H); unclassified (I)

~T

© dmaps.com
.*_’<

Jharkhand

Odisha

Maharashtra

Index:
e Siphoviridae =
A Myoviridae
* Podoviridae
® Unclassified

o
Andhra Pradesh

Fig 15. Distribution of bacteriophages in
Chhattisgarh and adjoining states
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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 yield. Nucleic acid was extracted from all
the phages. Molecular characterization of
phages on basis of whole genome sequencing is
completed and analysis of sequence data is
under progress (Fig. 16).

21226 bp

Fig 16. Agarose gel electrophoresis of nucleic acid
of bacteriophage M : ladder lambda HindIII +
EcoRI; 1-10: phage samples

Protective efficacy study of phage against BLB
infection inrice pots

Preliminary phage treatment trial was
conducted in rice pots to determine the
protective efficacy of phages against bacterial
leaf blight infection in rice. Rice seedlings (cv.
TNI1) were transplanted in pots having five
plants in each. Rice plants were infected with
Xanthomonas oryzae pv. oryzae pathogen at 2 x
10" cfu/ml, using leaf clip inoculation method.
After 72 hr of infection, plants were sprayed
with selected different bacteriophages at 2 x 10’
cfu/ml, considering two pots as untreated
control. The plants were observed and recorded
daily for progression of disease symptoms
which showed significant reduction in
symptoms of BLB in phage treated plants
compared to untreated control plants. The
experimentis in progress (Fig. 17).




Fig 17. BLB symptoms in phage treated and
control rice plants

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

(Lalit L. Kharbikar, Ashish Marathe)

Characterization of the epigenetic alterations in
chickpea in response to Fusarium oxysporum
infection has proved the key role of microRNA
regulatory network in adaptation of chickpea to
biotic stresses. Methionine S-methyltransferase
in chickpea was found to be regulated by few
miRNAs when the plant was under Fusarium
stress. Hence, the study was focused to
characterize the MSMT in chickpea.
Phylogenetic analysis showed a wide
distribution of different protein derivates,
closely linked to methionine S-
methyltransferase (MSMT), across the chickpea
varieties studied. The phylogenetic tree
consisted of two major groups and six sub-
groups as shown in figure 1. In detail, the first
major group contains 20 sequences and it is
divided into four sub-groups. The first sub-
group contains two uncharacterized proteins
and arginine methyltransferase (MT) proteins.
The second sub-group contains cycloartenol-C-
24-MT, two uncharacterized proteins, flavonoid
3',5'-MT and caffeoyl-CoA O-MT proteins. The

third sub-group contains ribosomal RNA-
processing proteins, 2-phytyl-1, 4-beta-
naphthoquinone MT, two mRNA cap guanine-
N7-MT, arginie N-MT, two uncharacterized
and putative MT. The fourth sub-group contains
two L-isoaspartyl MT and MSMT isoform
proteins. The second major group contains 12
sequences and it is divided into two sub-groups,
first sub-group consists of MT-like protein, 13
isoforms of X1 and proteins related to enhanced
downy mildew resistance. The second sub-
group consists of N-lysine MT, leucine
carboxyl MT, EEF1A lysine MT, ribosomal
RNA small subunit methyltransferase (MT) and
histidine M T proteins.

Among 32 sequences, 10 unique protein
sequences were selected, depending on
phylogenetic relationship having variations
among the groups, for further analysis. Three
conserved domains of MSMT were found at
variable positions across all the homologous
protein sequences analysed through motif-
based sequence analysis tools (MEME Suite).
Motifs along with their locations have been
shown in figure 18,19,20.

S-methyltransferase (MSMT) gene across chickpea

sequences. The tree has 2 main groups and 6 sub-

groups. One major group consists of 4 sub-groups

(coloured in red, grey, brown, green) and another
major group has 2 sub-group.
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Fig 19. Three conserved domains of MSMT across
all homologous protein sequences analysed through
motif-based sequence analysis tools (MEME Suite)

Name p-value  Motif Locations

NP_001351681.1 1.35e8 *— o L

XP_004516997.1 1.62e23 * 1 ] |
XP_004512086.1 961e20 * UM 1

XP_004506744.1 Bdder6 T M

XP_004499918.1 606e-23 * 1B 1

XP_004489801.1 76229 *— W ol

XP_004489174.1 891e25 *— OB I

XP_004485405.1 5.73e-21 * L 1
XP_004515508.1 3.24e20 * @0

NP_001266141.1 58825 *— B 1

Motit Symbol
1
2.
3

Fig 20. Locations of three conserved domains of
MSMT across all homologous chickpea protein
sequences analysed

Project 4.6 Evaluation of allelopathic
potential in rice and selected weeds for weed
management

(Anil Dixit, B. K. Choudhary)

Screening of rice cultivars/germplasm for weed
suppression ability confirming possible

allelopathy effect

A total of 22 rice genotypes were screened in
augmented paired row against the weeds for
possible allelopathic potential for these rice
lines under direct seeded rice (DSR). None of
the lines showed the significant allelopathic
potential under DSR (Table 8).

Table 8. Weed population (no./m?) under different lines due to allelopathy potential

Variety Weeds Variety Weeds | Variety | Weeds Variety Weeds
(Nos./m’) (Nos./m’) (Nos./m’) (Nos./m’)

Improved Samba 25 Bhawara 1-1 24 Pora satika 32 Vasumati 23
Mahsuri

Til Komal Mutant 26 Faram 19 Ajawain 22 Paltu 24
Ateya 18 Hardi gudi 20 Anjaniya 18 Kadam Phool 21
Bagri 24 Karhani 17 Anjaniya 19 HMT 28
Koto 22 Kohaka 24 Banko dhan 28 Mahamaya 21
Kotte (II) 32 Lohadi (A) 25 Barangi 20 Swarna 31

The experimental field was infested with
Cyperus iria, Ludwigia parviflora,
Alternanthera sessilis, Fimbristylis miliacea,
Eriocaulon sieboldianum, Eclipta alba,
Commelina benghalensis, Echinochloa colona.
Some of the weed seed germination was
significantly affected by the allelopathic effect
of few testrice varieties (Fig. 21).
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Fig 21. DSR field infested with weeds




Effect of Malachra root extract on Parthenium
seed germination

Scarified seeds of Parthenium were soaked in
benzene root extract of Malachra and sown in
the petriplates for germination test. Root extract
inhibited seed germination by 56% while all
germinated in the untreated control (Table 9,
Fig.22 ab).

Table 9. Per cent Parthenium seed germination as
influenced by Malachra root extract treatment

Treatment| No.of [No. of seeds %
Parthenium| germinated |inhibition
seeds
Malachra 30 13 56
root extract
Control 30 30 0

Fig 22a. Germination of Parthenium seeds treated
with Malachra root extract

Fig 22b. Control

Project 3.3 Antimicrobial cyclic lipoprotein
(AMLs) producing Bacillus for antagonistic
activity

(S. K. Sharma, Lata Jain)

Chickpea (Cicer arietinum L.) 1s one of the most
important legume crops of semi-arid tropical
area. Fusarium oxysporum f. sp. ciceri,
Sclerotium rolfsii and Macrophomina
phaseolina are dreadful soil-borne pathogens
causing diseases in chickpea in Chhattisgarh.
Bacillus spp., with antimicrobial peptide
producing molecules can be the best alternative
to chemical pesticides for control of soil-borne
pathogens. Keeping these in view, it is
important to develop gene pool of antagonistic
Bacillus with diverse Antimicrobial cyclic
lipoprotein production.

Isolation of putative Bacillus

A total of 100 putative Bacillus isolates were
recovered from nine soil samples collected from
Raipur, Bemetara and Kawardha districts of
Chhattisgarh (Table 10). All isolates showed
diverse colony morphology and cells which
were rod in shape with Gram +ve reaction (Fig.
23)

Table 10. Detail of isolates recovered from
rhizosphere soil of chickpea

Location Isolates recovered

Lilja, Raipur

PS -1 to PS-9 (09)

Kathia, Bemetra

RS-1 to RS-8 (08)

Baiji, Kawardha

BKS-1 to BKS-7 (07)

Behra, Bemetara

BATS-1 to BATS-14 (14)

Behra, Bemetara

BS-1to BS-17 (17)

Karesara, Bemetara

KS-1 to KS-13 (18)

Gathai, Bemetara

GS-1 to GS-8 (08)

Guchhia, Kawardha

GUS-1 to GUS-8 (08)

Devkar, Bemetara

BEMS-1 to BEMS-10 (10)

IGKYV, Raipur

1S-01 to IS-10 (10)
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Isolate IS-10

Isolate GUS-5

Isolate RS-6

Isolate BATS-2

Fig 23. Candidate Bacillus isolates showing inhibition effect

In vitro antagonism against Fusarium
oxysporum f. sp. ciceris

Out of 82 Bacillus isolates screened against
Fusarium oxysporum f. sp. cicris, 24 were
superior to inhibit mycelial growth over control
except KS-4 and RS-4 (Table 11). IS-10, GS-5
and GS-10 isolates were found most potent
against F. oxysporum f. sp. cicris with inhibition

percent of 67.14, 65.71 and 62.86 %,
respectively. Maximum mycelial growth and
minimum inhibition were recorded with isolate
RS-04 (60 mm, 14.29%), followed by KS-4 (58
mm, 14.28 %) as compared to control with
mycelial growth (70 mm). Bacillus
bingmayongensis and B. glycinifermentans
inhibited moderately the growth of Fusarium
oxysporumf. sp. cicris.

Table 11. In vitro evaluation of antagonistic Bacillus isolates against Fusarium oxysporum f. sp. ciceris

Strong antagonistic isolates

Medium antagonistic isolates

Weak antagonistic isolates

(> 60% inhibition) (> 50% inhibition) (> 40% inhibition)
KS-8, IS-8, IS-10, GS-7, KS-14, BS-6, BS-7, BS-10, BS-14, IS-6, | KS-13, IS-9, BEMS-1,
GS-6, GS-5 BKS-2, BKS-3, BKS-4, BKS-5, BEMS-3, | BEMS-9, PS-3, PS-8, GUS-7,

PS-5, PS-6, GUS-1, GUS-3, GUS-5

GS-3, RS-6

School of Crop Resistance System
Research (SCRSR)

Project EF008 Identification of host factors
responsible for infection and development of
nano-particle based dsRNA delivery system

for imparting resistance to begomoviruses
(P. N. Sivalingam, Vinay Kumar, J. Sridhar,
Lalit L. Kharbikar)

A novel method of agroinoculation for
enhancing the efficiency of MYMIV infection

Agroinoculation is the most preferred way to
test the function of genomic components of
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Mungbean yellow mosaic India virus. Tandem
repeat infectious agro-constructs of DNA A and
DNA B of MYMIV was inoculated by different
methods to assess the efficiency of infection in
mungbean. Among several methods evaluated,
incubation of pin-pricked epicotyl region after
removing one cotyledon of mungbean sprouted
seeds in 1.0 OD of agroculture containing
dimeric construct of MYMIV for 2-4 hrs
without acetosyringone, followed by sowing in
soil induced absolute infection (100%) of
MYMIV within 10-12 days on first trifoliate
leaf (Fig. 24a,b). This agroinoculation provides
a rapid and reliable method for screening of
germplasm lines for further experimentation.




(b)

Fig 24. Symptoms of agroinoculated MYMIV on
the epicotyl region method. (a) Agroinoculated
without MYMIV (b) agroinoculated with MYMIV
tandom repeat construct

Development of microcage suitable for single
whitefly transmission studies

Among the different micro-cages prepared,
cage made of micro-centrifuge tube with ring
shape muslin cloth as base and wheat gum as
adhesive was found higher retention percentage
with leaf without making gap between leaf and
base material, higher survival of whitefly
without damaging the leaf. The micro-cage
made of micro-centrifuge tube was 0.42 g, able
to attach with abaxial surface of leaf without
any support, covering leaf area of 1.57 cm’,
height of 1.6 cm, better aeration to whitefly,
without covering adaxial surface of leaf makes
whitefly as close as natural way of feeding,
suitable for plants having narrow and small
sized leaves and easy handling (Fig. 25). The
superior micro-cage was validated with crop
plants such as mungbean, soybean and tomato.
The acquisition and inoculation efficiency of
two begomoviruses, Mungbean yellow mosaic
India virus and Tomato leaf curl Karnataka
virus was found higher using superior micro-
cage (100%) compared to macro-cage method
(70-75%). The developed micro- cage
technique is useful for monitoring of whitefly

feeding as well as studying its biological
parameters and transmission studies of virus. It
has also potential to use for screening cultivars/
lines for resistance against begomovirus and
vector in a large scale.

Fig 25. Preparation of micro-cage made by 1.5 ml
micro centrifugation tube with modified muslin cloth
base (a-1 steps indicate the sequence of preparation
of cages to transmission of single whitefly)

Transcriptome profiling upon infection of
MYMIV in mungbean and tomato

The Mungbean (cv. Maha Gujarat) and tomato
(cv. Pusa Ruby) plants were agroinoculated
with Mungbean yellow mosaic India virus
(MYMIV) and Tomato leaf curl Karnataka
virus (ToLCKYV), respectively. These
symptomatic agroinoculated plants of
mungbean and tomato were used as source plant
for further whitefly transmission. The
whiteflies were allowed to feed on
agroinoculated mungbean plants with MYMIV
showing yellow mosaic symptoms for 24 hrs of
acquisition access period (AAP). The MYMIV
acquired viruliferous whiteflies were used for
inoculation on to mungbean (host) and tomato
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(non-host) with different inoculation access
period (IAP) time level such as O hr, 1 hr, 3 hrs, 6
hrs, 12 hrs and 24 hrs in three cages per
treatment and each cage contains three
whiteflies. After the specified time, the leaf
samples were collected from the host and non-
host plants and dipped in RNALater solution to
prevent RNA degradation and stored in -80°C
for transcriptome analysis. For each treatment,
two biological samples, totally 24 subjected to
transcriptome sequencing.

Project 2.1 Exploring endophytes in legume
crops (Pigeonpea and Lathyrus) for plant
growth and disease tolerance

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

Bacterial endophyte-induced tolerance in
chickpea against Sclerotium rot and moisture
stress

Bacterial endophytes having antagonistic
activities against soil borne fungal pathogens
namely Sclerotium, Fusarium and Rhizoctonia
and Plant growth promoting attributes namely
root enlargement under moisture stress were
selected. Among the bacterial endophytes tested,
53P was found to produce promising results
against Sclerotium rolfsii and moisture stress on
chickpea plants under pots experiments. In order
to further validate the potential of this isolate,
plants were grown in microplots to test the
efficacy for individual and combined (Sclerotium
rolfsii and moisture stress) stress tolerance (Fig.
26a, b). The result suggests that the endophyte
53P found to provide dual protection in chickpea
against Sclerotium rolfsii and moisture stress. The
53P endophyte will be utilized for developing
endophytes meditated multi-stress tolerance in
crop plants.

Annual Report 2021

Fig 26. (a) Control plants under combined Sclerotium

rolfsii and moisture stress (b) Bacterial endophytes

inoculated plants under combined Sclerotium rolfsii
moisture stress.

Project 2.2 Identification of biotic stress
induced promoters from resistance source

plants
(P. N. Sivalingam, S. K. Jain, Vinay Kumar,
Lalit L. Kharbikar, Ashish Marathe)

Isolation of promoter/upstream region of xal 3
and Xa2l gene from resistant and susceptible
rice cultivars

The gene xal3 is known to be involved
particularly from the infection of bacterial leaf
blight pathogen, Xanthomonas oryzae pv.
oryzae (Xoo) in rice. Different sets of upstream
region to xal3 gene were identified and the
primers were designed for amplification
through PCR using primer pair xa/3(1)F and
xal3(1616)R. Using these primers,
approximately 1.5kb upstream sequence to
xal3., promoter element was amplified from




rice cv. TN1. These amplified fragments were
cloned in the pPGEM-T Easy vector transformed
to E.coli DH5a. Further, promoter activity will
be tested in the resistance and susceptible
cultivars of rice upon infection of Xoo
pathogen.

Project 2.3 Development of super donors in
rice carrying tolerance to multiple stresses
(bacterial leaf blight, blast and brown plant

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

To develop super donor in rice having genes for
multiple stress tolerance, rice germplasm lines
containing blast and BPH resistance genes were
used for further molecular confirmation for
presence of resistance genes using BPH and
blast resistance gene linked markers. Total
genomic DNA was isolated from the rice lines
and were used for PCR amplification using
resistance gene linked markers, agarose gel
showed the presence of desired genes in rice
line. The lines containing resistance genes were
further used in hybridization to introgress
multiple stress tolerance genes and generation
advancement for bacterial leaf blight, BPH and
blast disease in rice lines and seeds were
generated (Fig. 27a, b). The blast disease
causing pathogen, Magnaporthe oryzae was
isolated for screening of rice seedlings against
blast disease under artificial conditions.

Bph3 Pita pikh pisa YL187

Fig 27 (a). Molecular marker-based confirmation of
blast disease and BPH resistance genes in the parental
lines; legends: M: 100 bp ladder; for marker Bph3,
YL187; 1. PTB; 2. RH; 3. Swarnalata; 4. TN 1 and; for
marker pita, pikh and pi54) 1. Pita; 2. TTP 3. IRBLB;
4.TN 1. (b) Morphological appearance of rice lines
having genes for resistance to BLB and Blast disease

Project 2.5 Deciphering the role of

isoflavones in differential reaction to yellow
mosaic disease in soybean

(Ashish Marathe, P. N. Sivalingam,

Lalit L. Kharbikar)

Screening of mini core sub-set of soybean lines
to yellow mosaic disease (YMD)

On the basis of field screening of mini-core
germplasm subset during kharif 2020, the
resistance and susceptible lines were
identified based on guidelines by AICRP
MuLLaRP. These were further subjected to
artificial inoculation using viruliferous
whitefly under controlled condition. Soybean
lines viz., CAT-1809, CAT-1921A, CAT-411B,
UPSM-57, and CAT-313A showed highly
susceptible reaction while CAT-1318, CAT-
156, CAT-1808, CAT-411B and EC-456647
were highly resistant to yellow mosaic
disease. Other lines showed medium
resistance to medium susceptible reaction to
YMD.
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In-vivo activity of flavonoids against ToLCKV School of Crop Health Policy
through seed priming Support Research (SCHPSR)

Total flavonoids from soybean seeds were
extracted using standard procedure. Seeds of
Nicotiana benthamiana were primed with
the crude extract for 12 h and subsequently
sown with control seeds primed with water.
Plants were then agroinoculated with
infectious clones of TOLCKYV at 4 leaf stage
for symptom development. Leaves were then
harvested (15 days post inoculation) at stage
of symptom development for DNA isolation
from primed and unprimed N. benthamiana
plants. To quantify the amount of TOLCKV in
leaf, the total DNA was subjected to qPCR
analysis using ToLCKV specific primers.
Standard curve of various dilutions of
genomic DNA of ToLCKV was made based
on Ct values obtained from Real time PCR
data. Simultaneously PCR was set for the
genomic DNA isolated from primed and
unprimed tobacco leaves using ToLCKV
specific primers. Absolute quantification of
viral load was calculated based on Ct values
of genomic DNA. The absolute
quantification of TOLCKV showed that the
the amount of TOLCKV was 28 times lesser
in N. benthamiana primed with flavonoids
extracted from soybean compared to
unprimed seeds.

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

Large scale demonstration of Si technology for
wheat pink stem borer management
(K. C. Sharma, Mallikarjuna, J.)

Based on our previous results, large scale
demonstration of silicon (150 kg/ha) technology
for managing pink stem borer in wheat was taken
up during rabi 2020-21 at Baronda farm of
NIBSM. There were two treatments viz., T1: Si
(150 kg per ha); T2: No Si application (control).
The demonstration was laid down in RCB design
with individual plot size of 286 sq. m. with seven
replications. Wheat variety, HI 1544 was selected
for this demonstration. The T1: Si (150 kg per ha)
was imposed as soil application at the time of
sowing. All recommended package of practices
was followed except for plant protection
measures. The observations were recorded on
percent white ear damage and yield. The per cent
white ear damage in Si treatment was
significantly low (8.54%) in comparison to
control (15.24%). Similarly, yield was also
significantly higher in Si treatment (2.9 t/ha) in
comparison to control (2.03 t/ha).

Table 12. Summary of FFP, DBT Biotech-KISAN Hub and DST-STST Project Achievements (Jan - Dec 2021)

Sl Contents Farmer| DBT DST Details
No. FIRST |Biotech-| SYST
KISAN | Foldscope
Hub
1. | Training programme 60 101 09 Total 4640 farmers benefitted from six
organised districts viz., Korba, Rajnandgaon,

Mahasamund, Raipur, Jangir-Champa and
Baloda Bazar of Chhattisgarh. Technologies
such as rice, pulses, vegetable and livestock

production are disseminated.
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2. | Demonstration conducted 53 38 04 | Total 2233 farmers benefitted from five
districts of Chhattisgarh. Recommended
practice of biotic stress management,
scientific production technologies of major

crops and livestock.

3. | Technology Popularized 19 29 01 | Technologies such as Foldscope, biocontrol
agents, bio-fertilizers, bio-fortified varieties,
pest and disease resistance varieties, Happy
Seeder, Aqua Ferti seed drill, drip and poly
mulching, low-cost protected cultivation,
improved breeds of goat and poultry, APCs,
CHC:s etc., are popularised.

4. | Wide spread and 16 18 NA | Rice — (IR - 64, Chandrahasini, IGKV R-1,
adoption of variety IGKYV R-2, Indira Aerobic, Swarna, HMT,
Mahamaya and Indira Barani), Lathyrus
(Prateek and Mahateoda), Chickpea
(Vaibhav and RVG- 201), and Mustard (CG
Sarson amd Pusa Mustard - 25), Turmeric —
Roma. Paddy- (Indira Maheshwari), Zinco
rice MS, Protegin, DRR Dhan-42,
MTU-1010, Chickpea (RVG- 202),

Pigeon pea (Rajiv lochan), Tomato (Arka
rakshak), Moringa (PKM-1), Turmeric
(IISR-Pragati), Onion (Pune fursungi) has

been wide spread and adopted in four
districts namely Korba, Rajnandgaon,
Mahasamund, and Baloda Bazar and covered
159 hectares. In total, 545 farmers are

adopted above varieties and benefitted.

5. |Farmers Interest Group 10 01 NA [ FIGs created on natural organic pesticide,
(FIG) created Kadaknath farming, Goat farming,
Mushroom production, Pulses production,
Scientific rice production, Scientific
vegetable production, Agro-processing center
(APC), Custom Hiring Center (CHC),
Scientific turmeric production and Azolla

Production.
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documented and reported

Women farmers 215 17 46 | Women farmers empowered through capacity

empowered building programmes and technological
adoption under six modules viz., Crop,
Livestock, NRM, Horticulture, Enterprise
and ICT.

Youth trained and 292 82 101 | Youth farmers has been trained in diagnosis

involved in farming of plant diseases through Foldscope, goat
rearing, kadaknath farming, mushroom
production and Hi-tech horticulture.

SC farmers benefited - 08 29 | Involved under Crop, Livestock, NRM,
Horticulture, Enterprise, ICT modules and
crop disease diagnosis.

ST farmers benefited 445 49 37 | Benefitted under Crop, Livestock, NRM,
Horticulture, Enterprise, ICT modules and
crop disease diagnosis.

.| Concept / Methodology 4 - 24 | FCCs, Small scale APCs, Kadaknath farming
developed for farmers cum hatchery unit and low-cost drip system.

SOPs developed to diagnosis 22 pathogens
and 2 bioagents.

. | Spread adoption of 16 15 01 |[refer SIL.No.3 & 4
variety/planting
materials/tools/machineryj

. | Monitoring and - 38 - | Coordinated through three KVKs namely
coordinating Korba, Rajnandgaon and Mahasamund in
demonstrations and field Bio-fortified rice production, pulses and
trails vegetable production.

. | Adoption of technology 634 150 286 | Recommended technologies under Crop,
and package of practices Livestock, NRM, Horticulture, Enterprise,
by farmers ICT modules and crop disease diagnosis.

.| Technology evaluated 4 14 01 [ Goat framing, kadaknath farming, rice
cultivation, rice fallow pulses with lathyrus,
chick pea and lentil, quail farming, Zinco
rice MS, DRR Dhan — 42, and Foldscope
microscopy.

.| Farmers' Feedback 25 62 102 | On various adoption related issues in

recommended agricultural intervention.
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16. | Success stories 100 16 - | Documented on various successful

documented intervention and submitted to ICAR-ATARI,
ICAR magazines and DBT.

17. | Service provided related 05 05 NA | Seed provided to farmers for production and
to production, processing farmers to framer sharing in rice, chick pea,
and distribution of seed lathyrus, mustard, lentil, pigeon pea and
and planting materials turmeric.

18. | Front line demonstration 03 12 NA | SRI, line sowing of lathyrus, chick pea,
organized paddy and Zinco MS, onion production, seed

treatments with bioagents and bio fertilisers,
paddy drum seeder, happy seeder and
low-cost shade net house.

19. | Inter institutional HRD 03 09 09 | Organised in collaboration with
programmes IGKV-KVKs, College of Agriculture and
organized/coordinated. Research Stations State department of

agriculture, horticulture, animal husbandry.
Two five days HRD programme organised at
KVKs Mahasamund and Rajnandgaon
during 6-10 December 2021 as a part of
Azadi ka Amrit Mahotsav

20. | Activity organized 12 07 01 | Organized Poshan Vatika Maha Abhiyan &
related to e-extension Tree Plantation, Online Farmer's scientist
services, mobile advisory interface, Agricultural Film Shows,
system and ICT tools Awareness programme on the safe operation

of agricultural activities during the
COVID-19 pandemic. Created WhatsApp
groups, FB pages, YouTube channel, mobile
app (Lathyrus info) and portal (DBT
Biotech-KISAN) to disseminate need based
information. m-Kisan portal, IGKV crop
doctor expert system, Damini, Meghdoot app
also used to deliver the farm information to
the farmers.

21. | Field day organized - 11 - | Organised on Scientific rice, chick pea and

lathyrus cultivation.
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22.| Research- Extension — 05 17
Farmers — Interface

meeting organized

- | Organised to address various field level
issues and other agriculture related
information shared through virtual as well as

physical interface meetings.

23. | Publications (Folder, 14 13
Bulletin, Popular Articles
etc.) with complete

authors and other details

03 | Twenty extension folders published under
FFP, DBT BTK and DST SYST. Seven

popular article published monthly magazines.

24. | Total additional income |Rs. 28.98 | Rs. 37.38

- Under FFP Rs. 7017/- and under DBT —

generated lakhs lakhs Biotech KISAN Hub Project, Rs. 24920/-
additional income generated per farm
families.

Project title and team

Farmer FIRST Project: Socio-economic upliftment of tribal farmers through suitable agricultural enterprises
integration in rice fallow pulse cropping system - A participatory approach for doubling the farmer's income
(P. Mooventhan, Anil Dixit, M.A. Khan, Praveen Kumar, L. Varma, G. L. Sharma)

DBT Biotech-KISAN: Establishment of Biotech-KISAN Hub at ICAR-National Institute of Biotic Stress
Management, Raipur (P. Mooventhan, B. S. Rajput, S. K. Verma, S. K. Upadhyay)

DST-SYST Foldscope: In-situ diagnosis and digital cataloguing of plant-pathogenic fungi through foldscope
microscopy-A frugal science approach (P. Mooventhan, H. K. Singh)

Management of yellow stem borer (YSB) in
Zinco MS rice with and without biocontrol
agent

(R. K. Murali-Baskaran, P. Mooventhan)

During summer 2021, the extent of control of rice
yellow stem borer in Zinco MS rice with and without
biocontrol agents was evaluated in one acre area of
low land condition at Baronda farm, Raipur. Four
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treatments evaluated which include 1) Zinco MS rice
+ YSB pheromone trap @ 5/ac + split release of
Trichogramma japonicum, ii) MTU 1010 + YSB
pheromone trap @ 5/ac + split release of T
Japonicum, iii) Zinco MS alone and, iv) MTU 1010
alone. The reduction of dead heart and white ear
symptoms, caused by YSB over control was
computed based on the incidence of YSB in Zinco
MSand MTU 1010.




Table 13. Per cent reduction of symptoms caused by yellow stem borer in Zinco MS rice with and without

biocontrol agents

Treatment Summer 2021
Mean % % reduction Mean % % reduction

Dead Heart over control White ear over control
Zinco MS + PT + Split release 7.96 19.19 1.33 NS
MTU 1010 + PT + Split release 5.94 26.85 1.01 19.20
Split release alone in MTU 1010 5.92 31.16 0.82 25.60
Zinco MS alone 9.85 — 1.34 -
MTU 1010 alone 8.12 — 1.25 -

The Zinco MS rice along with YSB pheromone
trap and split release of wasps recorded 19.1 per
cent reduction in dead heart symptom over
control as against Zinco MS rice alone. The
reduction in dead heart and white ear symptoms
over control were 26.9% and 19.2%,
respectively in MTU 1010 rice treated with
YSB pheromone trap and split release of wasps
(Table 13).

Establishment of biocontrol lab at main hub,
ICAR-NIBSM, Raipur for mass production of
native Trichogramma spp., under DBT Biotech
KISAN project

(R. K. Murali-Baskaran, P. Mooventhan)

Biological control is an environment-friendly
method to manage biotic stress and best alternative
to chemical pesticides. Trichogrammatid is a
versatile egg parasitoid and have been reported to
attack eggs of insects belonging to 11 orders with
special preference on Lepidoptera pests. During the
surveys in 2018-20, twenty native ecotypes of
Trichogramma spp. were recovered from different
cropping ecosystems, belonging to 22 districts of
Chhattisgarh. Two ecotypes (Trichogramma
japonicum, T. chilonis), having good parasitic

activity were selected for mass production and
supply to farmer beneficiaries under DBT Biotech
KISAN project through establishing a mass
production unit at main hub at ICAR-NIBSM,
Raipur (Fig. 28). Accordingly, the mass production
unit was established with the production capacity of
140 cc/month. The first supply of Tricho cards was
started during March 2021. A total of 1486 cc of
Tricho cards (824 cc of T. japonicum, 662 cc of T.
chilonis) were supplied to farmers which covered
237.76 ha of kharif and rabi crops for management
ofkey Lepidoptera pests (Table 14).

LN\ LN : SE°N\
O O @O
Biotech KISAN Biotech KISAN Biotech KISAN
_ Tricho Cards Tricho Cards Tricho Cards
Phone : 07712217333 Phone : 0771-2277333 Phone : 0771-2277333
director.nibsm@icargovin ~ directornibsm@icargovin director.nibsm@icar.gov.in

Fig 28. Native 7. japonicum
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Table 14. Supply of native Trichogramma spp., to farmers under DBT Biotech KISAN project

S. No. Date of supply Trichogramma japonicum (cc)| Trichogramma chilonis (cc)| Total
1. | March 2021 28 0 28
2. | July 2021 35 20 55
3. | August 2021 26 54 80
4. | September 2021 61 62 123
5. | October 2021 448 314 762
6. | November 2021 129 133 262
7. | December 2021 97 79 176
Total 824 662 1486

Major achievements of DBT Biotech-KISAN
Hub at ICAR-NIBSM, Raipur (2020-22)

e Total 72 hectares of land covered under bio-
fortified rice cultivation, rice fallow pulse
and vegetable production with poly-mulch
and drip system.

e Total 150 (80 additional) farm families
covered during 2021-22 which includes 8
SCand 49 ST farm families.

e Total 29 technological interventions
introduced at farmer's field.

e Successful Intervention: Scientific
vegetable production with NRM techniques
Rice-fallow pulse production with chick
pea, lathyrus, linseed and Biofortified rice
cultivation with Zinco MS and DRR Dhan
45.

e Significant Yield increase: Due to
introduction of many promising
intervention the yield of Chickpea, Linseed,
Tomato, Cucumber, Bottle guard, and Bitter
guard has been increased 18, 21, 128, 83.8,
84.6 and 45.5 percent than compared to
farmer practices in Rabi. In other hand,
Paddy (DRR Dhan - 42), and Pigeon pea
(Rajeev Lochan) yield also increased by 20
and 36.65 percent respectively.
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As a tangible product, Biotech-KISAN
Tricho Cardproduced at main hub.

Total 1486 cc (worth of 1.48 lakh) of native
Trichogramma spp., (Trichogramma
Jjaponicum and Trichogramma chilonis) has
been produced and distributed to farmers.
About 297.76 ha of crops covered during
Rabi/Kharif under this initiative and 740
farm families benefitted.

Total 9 units of Low-cost shade net house
established at Farmer's field to produce
cucumber and tomato.

The sum of total Rs. 56.17 lakhs/- of
additional income generated (Rs. 37,420 /
Farm Family).

Three FPGs and One FIG (Vegetable, Goat
and Biopesticides) formed.

Demonstrated the scientific goat farming
with Barbari and Sirohi breeds.

As a capacity building programme
initiatives, total 106 trainings, 69
demonstrations, 74 farmer-scientist
Interface etc organized. As a total, 10,988
farmers benefited under various capacity
building initiatives. Further, GEO-
TAGGING photographs uploaded in the
Biotech-KISAN portal
(https://icarbiotechkisanhub.in/)




Total 60 farmers benefitted under Farmers
Fellowship programme from three
Aspirational Districts namely Korba,
Mahasamund and Rajnangaon.
Eco-friendly technologies: Biofertilizer
such as Azospirillum and Phosphate
Solubilizing Biofertilizers (PSB),
bioagents Trichoderma, Pseudomonas
fluorescens and Trichogramma,
Biopesticides Bacillus thuringnesis,
Metarhizium anisoplae, Baveria bassiana
are popularised for mass adoption.
Improved varieties introduced: Nutri-rich
biofortified rice variety (Zinco rice MS &
DRR Dhan - 42, 53 and 45), Indira aerobic -
1 for drought tolerant, Rajeswari (IGKV R-
1), Indira Maheshwari, MTU -1010 for
Insect-pest and diseases resistant. In
addition, Chickpea (RVG 201 & 202),
Linseed (Deepika), Tomato (Arka Rakshak
- [THR), Drum stick (PKM — 1, TNAU),

Cucumber (Krish - VNR), Bottle guard
(Kashi Kirti - [TVR), Bitter guard (Racer -
BASF) and Ivy guard (Indira Kundru - 35)
varieties also promoted.

Model quail farming unit established at
KVK, Mahasamund under Tinkering
laboratory to promote quail farming in the
aspirational districts of Chhattisgarh.

As a success story, farmer Mr. Lakhan Lal
Kolyare generated additional income of Rs.
4,60,000 from 2.5 hectare of integrated
farming unit established under Biotech-
KISAN project.

Total 16 (11 Men and 5 Women) biotech-
Kisan fellows trained to become master-
trainers to help the fellow farmers to adopt
productive technological interventions.
About 57 migrant farmers returned to
villages during COVID-19 pandemic and
benefitted under these initiatives.
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NIBSM EDUCATION

Education by awarding Post-Graduate, Doctoral
and Post-Doctoral degrees to build capacity for
state-of-the-art research in the area of biotic stress
is one of the important mandates of the ICAR-
NIBSM. During the year 2021, ICAR-NIBSM
actively persuaded and coordinated for faculty
recognition, teaching of courses by NIBSM
faculty, finalisation of research topics and
admission of students for academic session 2021-
22 to address its educational mandate.

(1) Recognition to ICAR-NIBSM Faculty: A
proposal to recognise the faculty of ICAR-
NIBSM along with their designation,
disciplines and credentials were submitted to
ICAR-IARI, New Delhi. After following due
procedures, following scientists of the ICAR-
NIBSM were recognised as per their
credentials for teaching and/or research
dissertation.

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

S. No. Name Designation Discipline
1 Dr. Binod Choudhary Senior Scientist Fish & Fisheries Science
2. | Dr. (Ms) Lata Jain Senior Scientist Veterinary Pathology
3. | Dr. (Ms) Mamta Choudhary Senior Scientist Veterinary Microbiology
4. | Dr. (Ms) Soumya Dash Scientist Animal Genetics & Breeding

(2) Postgraduate Programme: During the
academic session (2020-22), 9 M.Sc. students

were admitted in different disciplines of M.Sc.
programme as given below:

Table 2. Number of M.Sc. seats filled for academic session 2020-22

S. No. Discipline No. of seats allotted | Name of the students admitted
1. | Agronomy 2 1. Mr. Rohan Dalal
2. Miss Poulomi Debnath
2. | Agricultural Entomology 2 1. Mr. Pravin Panda
2. Mr. Priyanshu Pawar
3. | Agricultural Microbiology 1 1. Mr. M. Shashank Goud
4. | Genetics and Plant Breeding 1 1. Mr. Deepankar Tiwari
Molecular Biology & Biotechnology 2 1. Mr. Anik Basak
2. Miss. Lerissa Sweety D'Silva
6. | Plant Pathology 1 1. Miss. Swagata Thakur

Further, the requirement of 20 students
for M.Sc., 6 students for Doctoral and 4 students
for Post-Doctoral program were submitted to
ICAR-IARI. A total of 16 students for M.Sc.
program were admitted through All India
Entrance Examination for Agriculture for the
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academic session 2021-23. The academic session
would commence from 3" January, 2022.
However, due to pandemic COVID-19 situation,
the academic session will be conducted online
during the first semester. The disciplines number
of'seats allotted are given in Table 3.




Table 3. Number of M.Sc. seats allotted during academic session 2021-23

S. No. Discipline No. of seats allotted
1. Agronomy 2
2. Agricultural Entomology 4
3. Agricultural Microbiology 2
4. Genetics and Plant Breeding 1
5. Molecular Biology & Biotechnology 4
6. Plant Pathology 1

(3) Teaching of M.Sc. Courses: The academic
year 2020-21 started with effect from 28 Dec,
2020. However, due to pandemic Covid-19
situation courses were taught online during the

Table 4. Faculty involved in teaching of M.Sc. courses as associate (I" Semester)

first and second semesters. Following faculty
members of ICAR-NIBSM were associated
with ICAR-IARI faculty in the teaching of
M.Sc. courses.

S. No. Name Course No. & Course title
credit hours
1. | Dr. A. Dixit, Principal Scientist AGRON 503 | Principles & practices of weed management
& Joint Director (A) AGRON 506 | Agronomy of major crops and pulses
2. | Dr. R. K. Murali Baskaran ENT 605 Insect behaviour
Principal Scientist
3. | Dr. S.K. Sharma, Principal Scientist | MICRO 504 | Soil microbiology
4. | Dr. K.C. Sharma, Principal Scientist AGR 005 Major pests of crops & their management
5. | Dr Vinay Kumar, Senior Scientist MBB 501 Principles of biotechnology
6. | Mr. Lalit L. Kharbikar, Scientist MBB 602 Genomics
7. Dr. Ashish Marathe, Scientist BIO 501 Basic biochemistry
BIO 510 Intermediary metabolism
Table 5. Faculty involved in teaching of M.Sc. courses as associate (I" Semester)
S. No. Name Course No. & Discipline/Course Name
credit hours
1. | Dr. R. K. Murali Baskaran ENT 519 Commercial Entomology
Principal Scientist ENT 613 Plant Biosecurity & Biosafety
2. | Dr. S.K. Sharma, Principal Scientist | MICRO 511 | Biofertilizer Technology
3. | Dr. K.C. Sharma, Principal Scientist ENT 610 Agricultural Ornithology
4. | Dr Mallikarjuna J, Senior Scientist ENT 519 Commercial Entomology
5. | Dr. Ashish Marathe, Scientist BIO 502 Intermediary Metabolism
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(4) Infrastructural Facilities

Further, a Girls Hostel with capacity of 112 single rooms with attached toilets and other facilities is near
to completion.

A view of Girls’ Hostel under construction
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INSTITUTE ACTIVITIES

Republic Day (January 26,2021)

The Republic day was
celebrated with flag
hoisting by Dr. P. K.
Ghosh, Director &
Vice-Chancellor in
presence of all the @
NIBSM scientists,

staff and laborers. [
Director briefly §&
explained the
achievements of
institute in the last
year to the gatherings.

International Women's Day (March 08,
2021)

International women's day was celebrated at
ICAR-NIBSM, Raipur on 8.3.2021. In this
programme more than 150 women from nearby
villages, self-help groups and members of
National Rural Livelihood Mission (NRLM)
participated. The programme begun with the
virtual telecast of women's day programme
organized at ICAR, New Delhi on the theme
“Women Leadership in Agriculture:
Entrepreneurship, Equity and Empowerment”.
Ateam of scientists including Dr. K. C. Sharma,

Dr. Sushil K. Sharma, Dr. Mamta Choudhary,
and Dr. Lata Jain co-ordinated the programme.

One-day Awareness Workshop on
Intellectual Property Rights (IPR) (March
20,2021)

One-day Awareness Workshop on IPR in
Agricultural Research was organized on
20.3.2021under the National Agriculture
Innovation Fund scheme. Dr. K. S. Kardam,
Former Senior Joint Controller of Patents &
Designs, Ex-Head of Office, Patent Office, New
Delhi presented an overview on IPR including
Patents, Industrial Designs, Trade marks and
Geographical Indications. Dr. S. K. Soam, Joint
Director, ICAR-NAARM, Hyderabad
delivered a talk on copyrights and Geographical
indications. Dr. Kanika Malik, Principal
Scientist, CSIR-NISCAIR, New Delhi gave a
detailed presentation on drafting of patents.
More than 50 participants from different ICAR

P —
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Institutes and Amity University Chhattisgarh,
Raipur participated.

World Water Day (March 22,2021)

World Water Day with the theme 'Valuing
Water' was celebrated at [ICAR-NIBSM, Raipur
on 22.3.2021. Dr. D. P. Singh, Former, Vice
Chancellor, INKVYV, Jabalpur, Madhya Pradesh
highlighted value of water in all the spheres of
life particularly in agriculture in Madhya
Pradesh and Chhattisgarh States. Dr. P. K.
Ghosh, Director & Vice Chancellor, ICAR-
NIBSM, Raipur urged upon development of
nexus of water-energy-environment-soil in
relation to water management for future
generations. Prof M. L. Kansal, NEEPO Chair
Professor & Former Head, WRD&M, IIT,
Roorkee, Uttarakhand and Dr S. K. Ambast,
Join Director (Education), ICAR-NIBSM,
Raipur emphasized value of water in both
urban and agriculture. Two farmers, Shri.
Shyam Lal Thakur and Shri. Amarit Paikera
were offered with 'Water Award 2021 for their
contributions in judicious use of water in
agriculture in village Kasdol, Baloda Bazar
etc. The programme was coordinated by
Dr. Sushil K. Sharma, PS and Dr. Vinay
Kumar, Sr. Scientist.
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International Day of Yoga (June 21,2021)

International day of yoga was conducted at
NIBSM on 21.6.2021 during which Shri.
Kaushal Kishore Gupta, yoga Teacher, Pt Ravi
Shankar Shukla University, Raipur delivered a
lecture on 'Yoga and its Importance', followed
by demonstration of Yoga. All the staff members
of'the institute performed yoga.

6" Research Advisory Committee (RAC)
Meeting (July 12,2021)

The 6" Research Advisory Committee (RAC)
meeting of [CAR-NIBSM, Raipur was held on
12.7.2021 under the Chairmanship of Dr. C. D.
Mayee, former chairman, ASRB, New Delhi
along the members including Dr. P. K. Ghosh,
Director & Vice Chancellor, ICAR-NIBSM,
Raipur, Dr. V. V. Ramamurthy, Ex-Principal




Scientist, Division of Entomology, [CAR-IARI,
New Delhi, Dr. S. S. Singh, Ex-Director, ICAR-
ITWBR, Karnal, Dr. S. C. Dubey, ADG (PP&B),
and Dr. P. Kaushal, JD (Research) & Member
Secretary. The committee discussed the action
taken on the recommendations of the 5" RAC
meeting and various issues related research
programmes, education etc., of the institute.

7" Institute Research Committee (IRC)
meeting (August12-13 & 16-17,2021)

The 7" Institute Research Committee meeting
was held during 12-13"and 16-17" August 2021
under the Chairmanship of Dr. P. K. Ghosh,
Director and Vice-Chancellor ICAR-NIBSM,
Raipur. The progress of 13 in-house projects
and seven externally funded projects were
presented by the respective PIs. The RPP III of
three projects were approved by the house.
Eight new project were approved out of eleven
new projects presented from four schools.
During the IRC discussion, Chairman IRC,
Dr. P. K. Ghosh emphasized on good national
and international reviews for project
formulation. Dr. P. Kaushal, JD (Research) said
that the major challenge is to identify the core
areas for research priorities as a national
Institute to avoid duplicity. He emphasized that
the research should be future-ready, and

interface and philosophy based on biotic stress
management, therefore, need to undertake
strategic research with intermediate products/
information as output.

Independence Day (August 15,2021)

ICAR-NIBSM celebrated Independence day on
15.8.2021.

Parthenium eradication day (August 20,
2021)

ICAR-NIBSM observed Parthenium
eradication day by up-rooting from the
premises on 20.8.2021. More than 40
including scientists, non-technical and
labourers participated. Awareness about
harmful effects of Parthenium was
disseminated.

Annual Report 2021



e (14-21FRawR, 2021)

e ¥ fadie 14-21 fHawR, 2021 &
ARM &< I«rE o1 gurRY fHar T | &=
e & QR 7= gRrRiet o™t gderd,
gor@ g ey gRrafraren &1 smare o
T | &< ST BT FHIH U9 RIDR faavo
FARTE 23 NITRR, 202 1 &I . YR HAR
=Y, Fere T Hadfd vd e ER (S1.) gead
g 1, HAUNT HRMHRS STH TABTRAT T
SHEaR favafdered, IR & SuRgfa #
| BT | (SF.) gelad HIg @I, Herdfd v
gy Jfafy weley grR1 giraimei o faorar
ISR Td HHARTT BT YIRA T IDHI
IREG A (a1 T | Feeres =1 | rfrasTRal vd
HHAMRAT BT 4T & JANT HI ge@1 <9 14
DI B &l § H3H W WX a1 g9

Annual Report 2021

FREFEA § IEEYES 9 A7 fAw
AfyemTRal vd wHaRal @1 gug 97| =
e & 9wl oMo & v fewre e
Heryfd Heed 7 o, geiel |AR THEl, 99
IS Td AT, B . I Wi, SF. & X7 o
T q Gl BT GRS HRA g RTSIUTST B
3R AfP TN & AT A I R 9 <
BT HE | T, S . AL T F gaE =G b
|1 HTRIHH A~ §aTT |

Standing Parliamentary Committee on
Agriculture visit (September 08,2021)

Standing Parliamentary Committee on
Agriculture constituted for the purpose of
reviewing the progress of institution visited
ICAR-National Institute of Biotic Stress
Management Baronda, Raipur on 8.9.2021.
Under the Chairmanship of Shri Gaddigauda
Hon'ble Member of Parliament, 12 other
hon'ble member of parliament and two local
Member of Parliament Smt. Chhaya Verma
and Shri Mohan Mandavi reviewed the
progress of NIBSM. Dr. P. K. Ghosh, Director,
NIBSM welcomed all the Hon'ble members
and briefed the institute profile and activities
carried out. The Chairman of Parliamentary

iy @ Hd Ut Afhfy, HRT WER O 3 yH
Study Visit of




committee was impressed upon the

infrastructure, leads, educational programme
and various outreach activities are being
carried by the NIBSM. In the programme,
Farmers FIRST publications and technical
folders of SCSP were released. Overall
programme was co-ordinated by the Joint
Directors, Dr. Anil Dixit and Dr. S. K.
Ambast.

Poshan Vakita Maha Abhiyan and tree
plantation (September 17,2021)

The programme was organized under
International Year of Millets 2023 at ICAR-
NIBSM, Raipur on 17.9.2021. In this
programme, around 26 farmers and 27 girl
students along with staff members of NIBSM
participated. Around 25 farmers from Kasdol
village of Baloda Bazar district have
witnessed virtually the inaugural programme
conducted at [IWR, Hyderabad, Telengana.
Dr. T. Mohapatra, Secretary, DARE and DG,
ICAR, Shri Sanjay Agarwal, Secretary, I[CAR,
S. K. Malhotra, Agriculture commissioner and
Shri Yogendra, IFCCO etc., talked about
different aspects of millets cultivation,
nutritional value, fertilizer use and their health
benefits. Dr. K. C. Sharma, Dr. Binod

Choudhary, Dr. Vinay Kumar and Dr. Lalit L.
Khabikar co-ordinated the programme.

Inauguration of NIBSM infrastructure
(September 28,2021)

The infrastructure of NIBSM including admin,
library, auditorium and school buildings and
boys' hostel were inaugurated virtually by the
honorable Prime Minister of India, Shri
Narendra Modion 28.9.2021.
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8" Institute Management Committee
(September 29,2021)

Institute Management Committee meeting was
conducted on 29.9.2021 at NIBSM, Raipur
virtually.

10" Foundation Day (October 07,2021)

The 10" ICAR-NIBSM Foundation Day was
celebrated on 7.10.2022 in which Dr. P.
Kaushal, JD (Research), NIBSM delivered
welcome address, followed by Dr. P. K. Ghosh
who explained the institute achievements, new
research programme and initiatives. As a chief
guest, Dr. S. Ayyappan, Chancellor, CAU,
Imphal and Former Secretary, DARE &
Director General, ICAR, New Delhi blessed
and appreciated the work done by the
scientists of NIBSM. The foundation day
lecture on “Keeping up with plant killers” was
delivered by Dr. Sophien Kamoun, Professor
& Group Leader, the Sainsbury Laboratory,
Norwick, UK. Dr. A. N. Mukhopadhyay,
former Vice-Chancellor of Assam
Agricultural University, Jorhat, Assam
advised to mould the students on the
specialized area of biotic stresses of crops to
meet the future challenges.
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The guest of honour, Dr N. K. Krishna
Kumar, Bioversity International's Regional
Representative in South and Central Asia &
Former DDG (Horticulture), ICAR, New Delhi
emphasized the emerging issues and important
neglected areas of plant protection. Dr. Dr. S. C.
Dubey, ADG (PP&B), ICAR, New Delhi suggest
to re-orient the research on biotic stresses of crops
as per the mandate and strength of the institute.
Dr. P. N Sivalingam, PS (Biotechnology) and Dr.
R. K. Murali-Baskaran, PS (Ento.) were awarded
Best Scientist of the year 2021 and Best Review
Paper, respectively. Scientist-Farmer interface
was conducted with FFP farmers. The
programme was ended with vote of thanks by Dr.
S. K. Ambast, JD (Edn.) and the whole
programme was co-ordinated by Dr. Anil Dixit,
JD (SCHBR).




Special Swachhta Campaign (October 02-31,
2021)

A special Swachhta campaign was organized at
ICAR-NIBSM, Raipur from 2"-31% October,
2021. On 2.10.2021, 152" birth anniversary of
Mahatma Gandhi ji was celebrated by
inaugurating special swachhta campaign at
conference room. Dr. P. K. Ghosh, Director, all
Joint Directors and scientists have joined in
offering tribute to Gandhi ji, followed by the
administration of Swachhta pledge. A talk on
the Gandhi ji's life and his struggle for nation's
independence through non-violence was
delivered by Dr. S. K. Ambast, Joint Director
(Education). Presidential address on Gandhian
philosophy, his thought on Swachhta and
Swachha Bharat Mission was delivered by Dr.
P. K. Ghosh, Director. On 7.10.2021, awareness
on swachhta was created among the farmers and
farm ladies. Dr. S. C. Dubey, ADG (Plant
Protection and Biosafety), ICAR, New Delhi
has planted coconut seedlings and grace the
institute with his presence on 8.10.2021. On
11.10.2021, MGMG team 1 including Dr. Vinay
Kumar, Dr. B. K. Choudhary and Dr. J. Sridhar
appraised the Swachhta among students (100
students) belonging primary and middle school
of Torvillage.
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“Waste to Wealth” Programme under
Special Swachhta Campaign (October 12,
2021)

During the programme at Baronda village, more
than 100 participants comprising both women
and men farmers, and Sarpanch Shri Madheria
jiparticipated. A team of scientists including Dr.
Sushil K. Sharma, Dr. K. C. Sharma, Dr. Vinay
Kumar and Dr. Lata Jain highlighted the fast
decomposition of agri-wastes in compost
making through microbe. The drive was ended
with slogan “Better Health from Farm and not
from Pharmacy”. On 16.10.2021, MGMG team
3 consisting of Dr. Sushil K. Sharma, Dr.
Mallikarjuna and Dr. YogeshYele informed
farmers and villagers of Dhansuli and Bangoli
on the special Swachhta campaign. Digitization
and cleanliness of office areas, store efc. on
20.10.2021, quiz competition on 21.10.2021,
essay competition on 22.10.2021, Swachhta
awareness programme in Govt. Higher
Secondary School, Bangoli on 23.10.2021,
Swachchta campaign in NIBSM laboratories on
25.10.2021, awareness among farmers from
FFP adapted villages on 29.10.2021 efc., were
completed. During valedictory programme on
1.11.2021, awards/mementos were distributed
by Dr. P. Kaushal, Joint Director (Research) and
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Director (Acting) to all winners of various was attended by all scientists of the NIBSM
competitions organized during special virtually on 26.11.2021.
Swachhta campaign.

Vigilance Awareness Week (October 26-
November 01,2021)

Dr Sushil K. Sharma, Nodal Officer, briefed
about the importance of observing vigilance
awareness week during October 26-November
01, 2021. Thereafter, e-integrity pledge to all
the staff members was administered by Dr. P. K.
Ghosh, Director & Vice Chancellor.

World Soil Day (December 05,2021)

The World Soil Day with a theme “Halt Soil
Stalinization and Boost Soil Productivity” was
celebrated at NIBSM, Raipur on 5.12.202. The
Guest Speaker Dr. T. J. Purakayastha, Principal
Scientist, Division of Soil Science and
Agricultural Chemistry, ICAR-Indian

Samvidhan Diwas (Constitution Day)
(November26,2021)

The Constitution day celebration live
programme from Central Hall of Parliament
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Agricultural Research Institute, New Delhi
delivered a lecture on the topic. Dr P. K. Ghosh,
Director & Vice Chancellor had given his
presidential speech on the occasion of this day
and urged farmers to work for improving the
soil fertility and productivity by different eco-
friendly management practices.

Swachhta Pakhwada (December 16-31,2021)

The celebration of Swachhta from December
15-31, 2021 was initiated with Swachhta pledge
administered by Dr P.K. Ghosh, Director & Vice
Chancellor to all the staffs. Under Swachhta
pakhwada, cleanliness and weeding were
carried out near administration and school
buildings by all the scientific, students and
contractual staff on 17-18.12.2021. A
programme was organised on “Waste to
Wealth” theme on 20.12.2021. Compositing of
agrowastes, vermicompost, visit to MGMG
village to teach Swachhta, quiz competition to
school students efc., are few important events
conducted during Swachhta. The National
Farmers Day was celebrated with the co-
ordination of Dr. P. Mooventhan and Dr. R. K.
Murali-Baskaran on 23.12.2021 during which
women farmers were trained on mass

production and field utilization of egg

parasitoid, Trichogramma spp. Dr. S. K.
Sharma and his team coordinated for successful
conduct of Swachhta.

Schedule Cast Sub Plan activities
Rice seed distribution (June 23-24, 2021)

ICAR-NIBSM organized two days paddy seed
distribution programme on June 23-24, 2021
under the SCSP scheme for the year 2021-22.
The programme was organized in collaboration
with National Rural Livelihood Mission
(NRLM), Raipur. During the seed distribution
programme, farmers of different villages were
highlighted the significance of this scheme
sponsored by Gol for the benefits of farmers of
SC community. A total of 120 quintals of
certified seeds of paddy/rice variety Swarna to
cover 300 acres were distributed to the farmers
belonging to Raipur and Balodabazar districts
in which 160 farm families benefited. The entire
programme was organized by following
COVID-19 pandemic protocol.

Pigeonpea seed distribution (August 03-04,
2021)

Actotal of 160 kg of certified seeds of pigeonpea
(cv. Rajeevlochan) were distributed to the
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farmers belonging to 8 villages of Raipur and
one village of Balodabazar districts. The seeds
were distributed to cover about 20 acres of
pigeonpea cultivation area in the above-
mentioned villages covering about 58 farm
families to improve livelihood and nutritional
security of farming community under the SCSP
scheme. During the seed distribution
programme farmers of different villages were
given training on cultivation practices of
pigeonpea and seed quality following COVID-
19 protocol.

Chickpea seeds and vegetable seed kit
distribution (November 22-23,2021)

A total of 30 quintals of certified seeds of
chickpea (cv. RVG-202), and vegetable seed
kits purchased from ICAR-IIHR, Bengaluru
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were distributed to the farmers belonging to
nine villages (Keoradih, Madadih, Kewatara,
Amalitalab, Budeni, Sundara under Tilda
blocks; Neurdih, Gidhauri, Tor under
Dharshiwa Blocks of Raipur district). The seeds
were distributed to cover about 82 acre (74 farm
families) under chickpea in SCSP scheme.

Vegetable seeds and medicinal plants
distribution (December 16, 20-21,2021)

ICAR-NIBSM distributed vegetable seed kits
(bottle guard, pumpkin, palak, tomato, chilli,
brinjal, okra, cowpea, french bean, coriander,
isabgol, tulsi, senna, pamarosa, kalmegh),
procured from ICAR-IIHR, Bengaluru and
medicinal plants saplings, procured from IGKYV,
Raipur to farmers belonging to six villages
including Keoradih, Madadih, Amalitalab,
Tildadih, Neurdih, Gidhauri of Raipur on
16.12.2021 and 20-21.12.2021, during which
Dr. Vinay Kumar, made a presentation,
explaining cultivation practices and uses of
vegetable and medicinal crops. The programme
was conducted by Dr. Sushil. K. Sharma, Dr.
Vinay Kumar, Dr. Anil Dixit, Dr. K. C. Sharma
and Dr. Sridhar J. with the valuable guidance of
Dr. P. K. Ghosh, Director & Vice-Chancellor,
NIBSM, Raipur.




Climate resilient livestock based integrated
farming system

(B. K. Choudhary, S. K. Ambeast,

S. K. Sharma)

Livestock based integrated farming system
provides an opportunity for enhancing
economic yield per unit area per unit time to
small and marginal farmers. In this system,
waste materials are effectively recycled by
linking appropriate components. Thus,
minimize the environment pollution. Due to
integration of different livestock components
with crops, production of eggs, meat and fish
provide nutritional security and income
generation round the year to the farmers.
Combining crop with livestock enterprises
would increase the labour requirement

Fish pond stocked with stunted yearlings of Indian
major carps and banana trees along the bund and
jack fruit on boundary

significantly and helps in reducing the problems
of under employment to a great extent. IFS
provide enough scope to engage family labour
round the year. The nutritional security, natural
resource management and environment
protection are the major concern for sustainable
agriculture. Livestock based Integrated Farming
System under SCSP is being developed at the
institute campus as a demonstrative model for the
farming community. For execution of plan for
livestock-based IFS in one hectare land. A fish
pond was constructed, the bund area of pond was
planted with drum stick, lemon, guava, dragon
fruit, papaya and vegetable crops like broccoli,
cabbage, cauliflower, brinjal, tomato and chilli.
Individual patch of summer rice, gram, seasonal
flowers and mustard were cultivated and
integrated with apiculture.

Nutritious crops like pulses, mustard, medicinal rice
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Trainings organized under SCSP scheme

S. No. Training details Date
1. Rice cultivation and their pest management 23-24.6.2021
2. Scientific cultivation of pigeon pea and its plant protection measures 3-4.8.2021
3. Chickpea cultivation practices 22-23.8.2021
4. Medicinal plants identification and their uses 16.12.2021
5. Vegetable cultivation and importance of improved seeds for nutritional security | 20-21.12.2021

Tribal Sub Plan activities
(Mamta Choudhary, S.K. Sharma, Sridhar J,
K.C. Sharma, Anil Dixit)

During 2021-2022 the TSP has been
implemented with the collaboration of
Mahasamund KVK, for livelihood upliftment
by employing various agriculture and livestock
based modules like floriculture, apiculture,
poultry/quail rearing, fishery cum duckery,

Training on Japanese quail rearing

goatery and rabbit rearing. Apart from general TSP activities in Raigarh and Jashpur
distribution, three progressive farmers were

selected for development of integrated farming Improved breed of goat, Sirohi (132 farm
system (IFS) using three different modules for families) and 132 numbers of improved breed of
comparative analysis in doubling farmer's piglets, LWY, T&D, Hampshire (11 progressive
income. Training programmes were conducted tribal farmers) were provided to establish
on Quail rearing and Apiculture for developing integrated farming system. A set of 10 females
scientific skills in the respective field. A total of and 2 males were provided as brooder stock.
101 farmers were provided with bee colonies Eight training were organized for the benefit of
along with accessories subsequent to the skill 560 beneficiary farmers of districts Jashpur and
development training. Raigarh in which scientific agriculture practices

and animal based farming systems were taught.
Improved varieties in horticultural crops
including litchi, pear, potato seeds etc., were
distributed to 500 farm families. A unit of black
rock breed of chicks (2000 chicks) and Khakhi
Campbell breed of ducklings (500 numbers)
along with feed were distributed in Jashpur.
Two complete sets of poultry equipments
comprising of vaccinator (5 packs), feeder (80
chick feeder + 100 broiler feeder), drinker (80

Training on apiculture
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chick feeder + 100 broiler feeder), electric
brooders (100 numbers), nylon net and shade

Piggery unit at farmer's field under [FS

Climate resilient Agro-forestry based Integrated
Farming System under TSP sub-plan
(Anil Dixit, Lata Jain)

Farming system research is considered as a
powerful tool for the management of natural
and human resource. This is a multi-
disciplinary whole-farm approach for solving
the problem of small and marginal farmers. This
approach aims at increasing income and
employment by integrating various farm
enterprises like crop, fruits, vegetables,
animals, fish efc., and recycling their residues
and by-products within the farm itself. An agro-
forestry based Integrated Farming System
under Tribal sub-plan is being developed at the
institute campus as a model for the farmers. For

net (800 sq. m. each) for rearing birds were
supplied under TSP.

Distribution of potato seeds

execution of plan for agroforestry based IFS,
plantation with saplings of white teak/Khamar
tree, fruits like drum stick, citrus, guava, jamun,
dragon fruit and papaya and vegetable crops
like brinjal, tomato, cauliflower and Chilli were
made. For nutritional enrichment of the soil,
Dhaincha was grown and mixed with the soil
around the planted tree sapling.

. e
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Progress of NEH programme (2020-21)

A Infrastructure
Facilities created

e Total 25 nos. of backyard Bio-floc farming unit in Manipur

e Establishing Piggery unit- 20 units

e Establishing Kroiler unit-10 units

e Establishing Sericulture unit-150 units

e Establishing Fish culture and production 10 units

e Establishing Agro processing unit-10 units in Meghalaya

Beneficiary/target groups

e Total 25 farmers including OBC/GEN/SC/ST (Rural youths, Farm Women, Farmers) at
CAU Center.

e Total 250 farmers including 98 % of ST and 2% SC (Rural youths, Farm Women, Farmers)
at NEHU, Tura Campus.

How NER is getting benefitted:

e Income earning through small scale fish culture system to the unemployed youth, farm
women, farmers of the NER and also to bridge the gap between supply and demand of fish
in NER

e Income earning through small scale agro-based livelihood improvement programmes to the
unemployed youth, farm women, farmers of the NER and also to bridge the gap between
supply and demand of agro-input supports in NER

B Successful Technologies
1 Backyard Bio-floc based fish farming

Features

e To encourage farmers and unemployed youth into income earning through small scale fish
culture system

Potential
e Large numbers of unemployed youths
e Large gap between demand and supply of fish in the state
e 90% of the total state population is fish eater.

Expected benefit over conventional technology
e Eco-friendly culture system.
e [t reduces environmental impact.
e Improves land and water use efficiency
e Limited or zero water exchange

Target group/geographical region
e Rural youths, Farm women, Farmers etc. (Both Valley and hill regions)

Adoption rate (among target group/region)
e In valley region the adoption rate is 100%
e In hill region the adoption rate is 40%
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2 Livelihood improvement programmes (Agro-based livelihood activities)

Features

e To encourage farmers and unemployed youth into income earning through small scale agro
based livelihood activities

Potential
e Large numbers of unemployed youths
e Large gap between demand and supply daily needs of agro-based commodities in the state.

e 98% of the total state population are consuming (pork, chicken, fish, silk pupa and its value
added products)

Expected benefit over conventional technology
e Eco-friendly culture system.
e [t reduces environmental impact.
e Improves land and water use efficiency
e Limited or zero water exchange

Target group/geographical region
e Rural youths, Farm women, Farmers etc. (Meghalaya)

Adoption rate (among target group/region)
e In the Meghalaya (Khasi, Garo and Jaintia Hill regions) the adoption rate is 92%

C Skill development training

Topic
e Backyard Bio-floc Based Fish Farming
e Livelihood Improvement Programme in Agro-based sectors, Tribal Community of Meghalaya

Duration
e 3 days (29th — 31st March, 2021)

e Duration (7 skill development training), each training had 3 days duration in different time
period from 2020 to 2022

Target group
e OBC/GEN/SC/ST (Rural youths, Farm Women, Farmers)

e 98% of ST and 2% of SC population in the Meghalaya states (Rural youths, Farm Women,
Farmers)

Number of beneficiaries
e 25nos. at CAU Center
e 250 nos. beneficiaries at NEHU, Tura Campus

Expected benefits
e Backyard Bio-floc based fish farming will help to increase the fish production of the state and
leads to doubling farmer's income.
e Disseminated technology will help to enhance their livelihood status and self-sustainability in
the Meghalaya state and leads to doubling farmers income among tribal community of that
region.

Annual Report 2021




Measures Taken to Contain COVID-19
Pandemic

e No causality occurred in the staff members
of ICAR-NIBSM due to COVID-19 during
last one year

e Every staff member is wearing face mask,
washing/sanitizing hands and maintaining
social distancing to prevent COVID-19
spread.

e Athermal scanning of all the staff members

and

labourers are routinely done.

Social/physical distancing among staff
members is strictly followed in the office
and laboratories.

e Sanitization of premise and vehicles with
sodium hypochlorite solution is being

Monthly seminar

performed regularly.

e JCAR-NIBSM had distributed seeds,
plantlets and livestocks to farmers of
Chhattisgarh state under SCSP & TSP
following guidelines of COVID-19.

e Mostly hybrid virtual mode is being
followed to conduct meeting.

e Awareness programmes were organised to
contain COVID-19 in nearby villages of
our institute during visits for Swachh
Bharat Abhiyan and MGMG programme.

e The Coordination 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
ICAR-NIBSM.

S. No. Topic of seminar Date Delivered by institute
scientist/international scientist
1. Epigenetic Control of Seed Development |27.01.2021| Dr. Marry Gehring, Associate Professor of
Biology, Whitehead Institute for
Biomedical Research, Cambridge,
MA 02142, USA.

2. IPR in Agriculture-An Overview 30.01.2021| Dr. P. Mooventhan, Scientists of NIBSM,
Raipur

3. Biotic and abiotic stress tolerance: 10.02.2021| Dr. Kiran Mysore, Professor, Noble
A roadmap for sustainable agriculture Research Institute, 2510, Sam Noble

Parkway, Ardmore, Oklahoma, USA.

4. Novel components of the Polycomb 10.03.2021( Dr. Sara Farrona, The Ryan Institute Aras
Group pathway and their roles in plant de Brun, ADB-2008, National University
development of Ireland, Galway.

5. Harnessing plant microbiome to manage |19.04.2021| Dr. Brajesh Singh, Professor, Western
biotic and abiotic stresses in agriculture Sydney University, Locked Bag 1797,

Penrith NSW, Australia

6. Adaptive trait diversity, molecular 24.05.2021| Dr. Aniruddha Maity, Texas A&M
mechanisms, herbicide resistance University, USA
evolution, response to climate change
and management of Italian ryegrass
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7. Plasma technology in plant disease 29.05.2021| Dr. Sanjay K. Jain, NIBSM, Raipur
management
8. A genomics perspective for managing 15.06.2021| Dr. Rajeev Varshney, ICRISAT,
biotic stress management Pattanchru, India
9. Harnessing Plant-Microbiome 19.06.2021| Dr. Pankaj Trivedi, Colorado State
Interactions for Disease Management University, Fort Collins, CO 80523, USA
10. | Silicon mediated resistance against 26.06.2021| Dr. Mallikarjuna, J., NIBSM, Raipur
herbivores
11. Quorum sensing in Bacteria 4.8.2021 | Dr. Binod Choudhary, NIBSM, Raipur
12. | Modernizing Breeding Programs through [ 12.08.2021| Dr. Abhishek Rathore
Breeding Management System and
Linking Various Informatics Solutions
13. | How native plants manage complicated |16.08.2021| Prof. lan T. Baldwin
ecological interactions
14. | Use of artificial intelligence for biotic 28.08.2021| Prof. V K Tiwari
stress management
15. | Climate-resilient rice hybrids 09.09.2021| Dr. Jauhar Ali
16. | The root microbiome and plant health 24.09.2021( Prof. M.J. Pieterse
17. | NIBSM foundation day Lecture on 07.10.2021| Dr. Sophien Kamoun
“keeping up with Plant Killers”
18. | The importance of open science in 19.10.2021| Dr. Leo Lahti
modern data-intensive research
Lectures
S. No. Topic of seminar Date Organized by Delivered by
1. World Water Day 22.3.2021 | ICAR-IIPR, Kanpur; S. K. Ambast,
ICAR-CIAE, Bhopal JD (Edn.)
Value of Water for Agriculture | 22.3.2021 | ICAR-NIBSM, Raipur
IPM and IRM in chilli thrips 29.11.2021| Vellore Institute of Yogesh Yele,
Technology, Vellore, Scientist (Entomology)
Tamil Nadu
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Brainstorming sessions organized by NIBSM during 2021

stress mitigation in crops: Prospects and
challenges

S. No. Title Date Participating Institutes
School of Crop Health Management Research
1. | Recent approaches and prospects of 24.6.21 | ICAR-NBAIR, Bengaluru, ICAR-IIHR,
utilizing plant volatiles for plant protection Bengaluru, NCBS, Bengaluru,
IIIT, Raipur, CICR-CECRI, Karaikudi
2. Spatial and machine learning technique for 9.8.21 ICAR-IARI, New Delhi, IIIT, Raipur,
biotic stress management VNMKYV, Parbhani, ICAR-NCIPM,
New Delhi, IWBR, Karnal
3. One Health under Climate-Change 9.8.21 ICAR-NRC on Meat, Telangana,
& ICAR-IVRI, Izatnagar, ICAR-IIAB,
13.12.21 | Ranchi, GADVASU Ludhiana,
ICAR-CIFT, Kochi
School of Crop Health Biology Research
4. | Pest dynamics relationship in the emerging 7.8.21 ICAR-IARI, New Delhi, ICAR-DWR,
production system Jabalpur, ICAR-CSSRI, Karnal
5. | Exploring antimicrobial cyclic lipopeptides| 1.12.21 | ICAR-NBAIM, Mau, TNAU,
(AMLs) producing bacterial resources for Coimbatore, ICAR-IARI, New Delhi,
biotic stress management: Prospects and SRM Science and Technology, Chennai
challenges
School of Crop Resistance System Research
6. | Identification of novel genes for biotic 7.7.21 NIPGR, New Delhi, ICAR-DOG, Pune,

ICAR-IIPR, Kanpur, ICAR-ITASM,
Baramati, [CAR-NIPB, New Delhi,
NCBS, Bengaluru
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WORKSHOPS/SYMPOSIUM/SEMINAR/CONFERENCE/
TRAINING/OTHER FORA ORGANIZED/ATTENDED

Workshops/Symposium/Seminar/Conference/training/other fora organized

S. No. Symposia/seminar/training Period Venue/organized by [ Name of scientist (Dr.)
1. | Two days Training programme on | 16-17.3.2021| NIBSM, Raipur S. K. Jain
“Designs of experiments and Next Ashish Marathe
Generation Sequencing Data
Analysis” (Virtual)
2. | Intellectual Property Rights in 20.3.2021 | NIBSM, Raipur S. K. Jain
Agriculture Ashish Marathe
3. | Rice seed distribution cum training | 23-24.6.2021| NIBSM, Raipur Vinay Kumar
World Farmers Day 23.12.2021 | NIBSM, Raipur P. Mooventhan
R. K. Murali-Baskaran

Workshops/Symposium/Seminar/Conference/training/other fora attended

S. No.| Symposia/seminar/training Period Venue/organized by Name of scientist (Dr.)
1. | International Conference on 3-5.2.2021 | Indian Network for Soil | Lata Jain
Microbial World: Recent Contamination Research
Development in Health, (INSCR) in association
Agriculture and Environmental with The Energy and
Sciences (Virtual) Resources Institute
(TERI), University of
Delhi (DU), Indian
Agricultural Research
Institute (IARI) & Indian
National Science
Academy (INSA)
2. | Alternative Therapies to 23-24.2.2021| ICAR-Indian Veterinary | Lata Jain
Mitigate Microbial Resistance Research Institute,
(Virtual) Izatnagar and NABARD
3. | One Health Approach for 6.7.2021 | ICAR-National Research | Lata Jain
Controlling Zoonoses (Virtual) Centre on Camel, Bikaner
4. | Designs of experiments and 16-17.3.2021 | ICAR-IASRI, New Delhi | Lata Jain
Next Generation Sequencing Vinay Kumar
Data Analysis (Virtual)
5. | Intellectual Property Rightsin | 20.3.2021 | ICAR-NIBSM under All Scientists of
Agricultural Research (Virtual) NAIF NIBSM, Raipur
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6. | FADC virtual meeting 23.3.2021 | Bureau of Indian S. K. Ambast
Standards
7. | International Conference on 25-27.2.2021 | MANAGE, Telangana P. Mooventhan
Agricultural Extension and
Advisory Services:
Innovations to Impact (Virtual)
8. [ Blockchain-Disrupting the 6.3.2021 | National Institute of P. Mooventhan
Agriculture Sector (Virtual) Agricultural Extension
Management - Centre for
Innovation and
Agripreneurship,
Telangana
9. |4" meeting of Reconstituted 20.3.2021 | DST, New Delhi P. Mooventhan
Programme Steering and
Monitoring Committee
(PSMC) under Biotech-Krishi
Innovation Science
Application Network
(Biotech-KISAN) (Virtual)
10. | Centre for Innovation and 3.4.2021 | National Institute of P. Mooventhan
Agripreneurship: Offerings Agricultural Extension
and Opportunities for Management - Centre for
Agri-Startups (Virtual) Innovation and
Agripreneurship,
Telangana
11. | 28" Zonal Review Workshop | 26-28.7.2021 | ICAR-Agricultural P. Mooventhan
of KVKs of ICAR-ATARI, Technology Application
Jabalpur (Virtual) Research Institute,
Jabalpur, Madhya Pradesh
12. | International Workshop on 6-8.4.2021 | Asian Productivity P. Mooventhan
Policy Initiatives for Attracting Organization (APO),
Youth and Preventing Attrition Japan at Indonesia
in Agriculture (Virtual)
13. | 26" Meeting of ICAR Regional| 25.8.2021 | ICAR-Central Institute of | P. Mooventhan
Committee No. VII (Virtual) Agricultural Engineering,
Bhopal, Madhya Pradesh
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14. | International Conference on 25-26.9.2021 | Mahima Research P. Mooventhan
Recent advances on Foundation and Social
Agriculture, Engineering & Welfare, BHU, Varanasi
Biotechnology (ICRAAEBFS) and Lovely Professional
for food Security (Virtual) University, Phagwra
(Punjab)
15. | International Conference on 14-16.12.2021| ICAR-IIVR, Varanasi P. Mooventhan
“Vegetable Research and
Innovations for Nutrition,
Entrepreneurship and
Environment (Virtual)
16. | First Asian PGPR-Indonesia 28-30.8.2021 [ Udayana University, Bali,| S. K. Sharma
Chapter International Indonesia
E-conference on Sustainable
Agriculture & Eco-tourism
(Virtual)
17. | International Agronomy 23-27.11.2021] Indian Society of Anil Dixit
Congress on Agri Innovations Agronomy, ICAR and Vinay Kumar
to Combat Food and Nutrition PJTSAU, Hyderabad Mallikarjuna, J.
Challenges J. Sridhar
18. | Virtual MDP on Priority 25-30.10.2021f ICAR-NAARM, S. K. Jain
Setting, Monitoring and Telangana
Evaluation (PME) of
Agricultural Research Projects
19. | Virtual training on Wheat 16-17.12.2021f CIMMYT in S. K. Jain
Blast and Fusarium Head collaboration with
Blight ICAR-ITWBR and lead
institutions of other
countries in South Asia
and South East Asia
20. [ A Climate for Change's 2021 21.11.2021 | Climate for Change S. K. Sharma
Annual General Meeting Australia
(Virtual)

Annual Report 2021




PUBLICATIONS

Research/Review papers

Dey, A., P. R. Shashank, N. M. Meshram, S.
Subramanian, M. Jeer, C. M.
Kalleshwaraswamy, S. M. Chavan, J. Jindal,
and S. B. Suby. 2021. Molecular diversity of
Sesamia inferens (Walker, 1856) (Lepidoptera:
Noctuidae) from India. 3 Biotech 11: 134.

Dokka, N., M. M. Mahajan, B. Sahu, A.
Marathe, H. K. Singh and P. N. Sivalingam.
2021. Molecular analysis, infectivity and host
range of Tomato leaf curl Karnataka virus
associated with Corchorus yellow vein mosaic
betasatellite. Virus Research 303:198521.

Ghosh, P. K., Mallikarjuna Jeer, P. N.
Sivalingam, B. Parameshwari, H. K. Singh, V.
K. Choudhary, K. Kiran Kumar, Bhimeshwari
Sahu, Senthil-Kumar Muthappa, Anil Dixit and
Anup Das. 2021. Agronomic innovations in
biotic stress management and its combined
effect with abiotic stresses in crop production.
Indian Journal of Agronomy 66: S237-S257.

Kumar, J.,, R. K. Murali-Baskaran, S. K. Jain,
P. N. Sivalingam, A. Dixit, J. Mallikarjuna and
P. K. Ghosh. 2021. Biotic stresses of
agricultural crops in India: re-visiting national

status and mitigation strategies. Current
Science 120: 264-265.

Kumar, J., R. K. Murali-Baskaran, S. K. Jain,
P. N. Sivalingam, J. Mallikarjuna, Vinay
Kumar, K. C. Sharma, J. Sridhar, P.
Mooventhan, A. Dixit and P. K. Ghosh. 2021.
Emerging and re-emerging biotic stresses of
agricultural crops in India and novel tools for

their better management. Current Science 121:
26-36.
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Murali-Baskaran, R. K., J. Sridhar, K. C.
Sharma and L. Jain. 2021. Kairomone gel
formulations enhance biocontrol efficacy of
Trichogramma japonicum Ashmead on rice

yellow stem borer, Scirpophaga incertulas
Walker. Crop Protection 146: 105655.

Sahu, B., D. Dokka, M. M. Mahajan, K. C.
Sharma, H. K. Singh, A. Marathe, B. P.
Dewangan, P. Mooventhan, Y. Yele, J. Sridhar,
V. Kumar, P. N. Sivalingam, J. Kumar, P.
Kaushal and P. K. Ghosh. 2021. Begomoviruses
affecting pulse and vegetable crops are
unevenly distributed in distinct agroecological
zones of the eastern India. Journal of
Phytopathology 169: 209-228.

Sivalingam, P. N., N. Dokka, M. M. Mahajan,
B. Sahu, A. Marathe, P. Kaushal and P. K.
Ghosh. 2021. Achieving maximum efficiency
of Mungbean yellow mosaic India virus
infection in mungbean by agroinoculation.
3Biotech (accepted)

Book chapters

Ghosh, P. K., P. N. Sivalingam, P. Kumar, D.
Chakraborty and D. Mandal. 2021. Governance
and Policy Reforms, 749-762. In: (P. K. Ghosh,
P. Kumar, D. Chakraborty, D. Mandal, P. N.
Sivalingam eds.), Innovations in Agriculture for
self-reliant India, New India Publishing
Agency, New Delhi, 810p. (ISBN: 978-98-
90591-53-4)

Ghosh, P. K., P. N. Sivalingam, P. Kumar, D.
Chakraborty and D. Mandal. 2021. Indian
Agriculture: Issues, Challenges and Priorities,
1-14. In: (P. K. Ghosh, P. Kumar, D.
Chakraborty, D. Mandal, P. N. Sivalingam




eds.), Innovations in Agriculture for self-reliant
India, New India Publishing Agency, New
Delhi, 810p. (ISBN: 978-98-90591-53-4)

Jeer, M., M. P. Sahu, and V. K. Choudhary.
2021. Novel Approaches for Biotic Stress
Management in the Emerging Production
System, 305-330. In: (P. K. Ghosh, P. Kumar, D.
Chakraborty, D. Mandal, P. N. Sivalingam
eds.), Innovations in Agriculture for self-reliant
India, New India Publishing Agency, New
Delhi, 810p. (ISBN: 978-98-90591-53-4)

Kiran Kumar, J. Sridhar, V. K. Choudhary, H.
K. Singh, B. Parameshwari, K.M. Senthil
Kumar, Bhimeshwari Sahu, Narasimham
Dokka and P. N. Sivalingam. 2021. New
Innovations and Approaches for Biotic Stress
Management of Crops, 265-292. In: (P. K.
Ghosh, P. Kumar, D. Chakraborty, D. Mandal, P.
N. Sivalingam eds.), Innovations in Agriculture
for self-reliant India, New India Publishing
Agency, New Delhi, 810p. (ISBN: 978-98-
90591-53-4)

Kumar, J., P. N. Sivalingam, Mallikarjuna, J., S.
K. Jain, Sridhar, J., K. Kiran Kumar, Sujay
Anand and P. K. Ghosh. 2021. Innovations in
Agriculture: An Overview, 15-32. In: (P. K.
Ghosh, P. Kumar, D. Chakraborty, D. Mandal, P.
N. Sivalingam eds.), Innovations in Agriculture
for self-reliant India, New India Publishing
Agency, New Delhi, 810p. (ISBN: 978-98-
90591-53-4)

Mooventhan, P., R. R. Burman and S. Ghosh.
2021. Innovations on Extension Models for
Self-Reliant India, 705-720. In: (P. K. Ghosh, P.
Kumar, D. Chakraborty, D. Mandal, P. N.
Sivalingam eds.), Innovations in Agriculture for

self-reliant India, New India Publishing
Agency, New Delhi, 810p. (ISBN: 978-98-
90591-53-4)

Mooventhan, P. and Uttam Singh. 2021.
Alternative Livelihood Options for Tribal
farmers, 25-38pp. In: (M. L. Sharma, A. K.
Gupta, M. A. Khan eds.), Sustainable livelihood
Options for Rural Communities, Biotech Book
Publishing Agency, New Delhi, 119p. (ISBN
978-81-7622-517-5)

Mooventhan, P. and Uttam Singh. 2021/22.
Kadaknath: Farming of Peculiar Poultry Breed
for Profit Maximization, 119p. In: (M.L.
Sharma, A. K. Gupta, M. A. Khan eds.),
Sustainable livelihood Options for Rural
Communities, Biotech Book Publishing
Agency, New Delhi, 119p. (ISBN 978-81-7622-
517-5)

Abstracts

Jain, L., V. Kumar and S. K. Jain. 2021.
Isolation and characterization of
bacteriophages against Xanthomonas oryzae
pv. oryzae as a potent bio-control for bacterial
leaf blight of rice. In: Annual International e-
Conference on Microbial world: recent
Development in Health, Agriculture and
Environmental Sciences, organized by
Association of Microbiologist of India (AMI) in
collaboration with INSCR, TERI, DU, IARI
and INSA, held during February 3-5, 2021
(virtual mode).

Jeer, M., Yele, Y., Sharma K. C. and Prakash, N.
B. 2021. Silicon and potassium nutrition
enhances the defense reaction of wheat plants to
pink stem borer, Sesamia inferens. Presented in
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the International Agronomy Congress on Agri
Innovations to Combat Food and Nutrition
Challenges organized by Indian Society of
Agronomy, ICAR and PJTSAU, Hyderabad
held during November 23-27,2021.

Mooventhan, P., A. Dixit and U. Singh. 2021.
Role of farmer FIRST programme in doubling
Tribal farmer's income and food security.
Presented in the Online International
Conference on “Recent advances on
Agriculture, Engineering & Biotechnology
(ICRAAEBFS) for food Security” organized by
Mahima Research Foundation and Social
Welfare, BHU,Varanasi and jointly in
collaboration with Lovely Professional
University, Phagwra (Punjab) held during
September 25-26,2021.

Jain, L., V. Kumar and S. K. Jain. 2021.
Isolation and characterization of
bacteriophages against Xanthomonas oryzae
pv. oryzae as a potent bio-control for bacterial
leaf blight of rice presented in 61" Annual
International Conference of Association of
Microbiologists of India (AMI-2021),
organized in collaboration with INSCR, TERI,
DU, TARI and INSA on “Microbial World:
Recent Development in Health, Agriculture and
Environmental Sciences” held during February
3-5,2021.

Extension Bulletins

Mooventhan, P., Anil Dixit, M. A. Khan, G. L.
Sharma, L. K. Verma, Praveen Verma and P. K.
Ghosh. 2021. FFP Photo Atlas 2021. Farmer
FIRST Innovation: A role model for doubling of
Chhattisgarh tribal farmers income, 74p.
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Popular articles

Mooventhan, P., Singh, S. R. K., Venkatesan, P.
and Singh. U. 2021. Waste Decomposer to
improve soil and plant health: A success story
from the tribal belt of Chhattisgarh under the
Farmer FIRST Initiative. HaritDhara, 4(1): 7-9.

Mallikarjuna, J., P. Mooventhan, M. Choudhary
and R. K. Murali-Baskaran. 2021. ICAR-
NIBSM: Rendering solution to biotic stresses,
ICAR-NIBSM publication, Raipur, 32p.

Mooventhan, P., Rewendra Kumar Sahu, Manoj
Kumar Sahu and Praveen Banvashi. 2021. §cx
e b BRI Faa™ (Quail farming: a
profitable business). Ropan 12: 15-16.

Mooventhan, P., Rewendra Kumar Sahu and
Dilip Kumar Patle. 2021. &< 9T Y& ST
ggdTd (Goat Farming: A remunerative
business). Krishi World 50: 35-36.

Mooventhan, P. and Rewendra Kumar Sahu.

2021. THERR H PN BT AHAM (Pest and
Disease Management in Tomato). Krishi Jagat,
50:9.

Mooventhan, P., Rewendra Kumar Sahu,
Praveen Banwashi and ToranNisad. 2021.
BANTE H SRRN |er il &1 JEe Wl
(Scientific cultivation of early cauliflower in
Chhattisgarh). Ropan,4:17-18.

Mooventhan, P., Rewendra Kumar Sahu and
Manoj Kumar Sahu. 2021. 9 &I S9d Wl U
Sdred ddid  (Improved cultivation and

production technology of Chickpea). Ropan, 4:
23-24.




Mooventhan, P., Manoj Kumar Sahu, Yogita,
Rewendra Kumar Sahu, and H. K. Singh. 2021. °
hIcShIT HISHIDIY : el & I B g o

H H%RFT’T ﬂiﬁ?ﬂl (Foldscope Microscope: o

Important role in identification of diseases of
crop). Ropan, 1: 23.

Vinay Kumar et al. 2021.

BIY SN HHIT B BRI

SIS PTeH! < WIfddh Wl B S STBR

W:Wéﬁlﬁiﬁ@ﬁ

o T SARH (TRABICATSIH) BT YD @it
H YR

o AT BlcArS fhaml & foTg emveRS

o  AYATY! YT — b ATHIID ATqHT

Extension folders

Qradeed, sl Méd, THTEE, S ve 2,

T40T 47, by AT, I e, MHRAR vd |eirer Mooventhan, P.2021.

—— o TCX U U ATYBRI v

o I SUTG ABID o IPHI Ul Uh IIH G

o TN B BT IIAD I

o U IIREF BT TSI T FRiEm Mooventhan, P., R. K. Mahobia, B. S. Rajput,
o o % forg e () ) 5 G. Jh.aq,;J.?nSmgh and R. K. Sahu. 2021. &<
o T HISH IR THNPB '

o foraST (M) Sere bt Mooventhan, P, S. K. Verma, G. Jha, U. Singh
o B ICHT GIRT UIUT GRET and R. K. Sahu. 2021. X 9T ddb11d

o DY THRI! BT YRIET STI—Yd Y@@

° mq‘\ﬁg'ﬁf TS Y R Mooventhan, P., M. K. Sahu, U. Singh and
o B WS SUET AHD Yogita. 2021.

Mallikarjuna, J. 2021.

Nematode pests of Solanaceous vegetable
crops and their management

Integrated management of Root-knot
nematode (Meloidogyne graminicola) in
Rice

Nematode pests of pulse crops and their
management

Management of nematode pests in
protected/polyhouse cultivation

Nematode pests of important fruit crops and
their management

Nematode pests of cucurbitaceous
vegetable crops and their management

o BN Thh § TAAR UIR STYTRT ATShIDBIY
- Phles¥h I

o HIceThIY HISHIDIY : B! &b X & Tga
# ey +{f

Mooventhan, P., G. L. Sharma, U. Singh, B.

Kumar and S. Xaxa. 2021. Ulciieisd ¥ Gxfard
ool A1 IS Th~Th

Mooventhan, P., G. L. Sharma, M. A. Khan, U.
Singh, B. Kumar and S. Xaxa. 2021. el &
3D Tcd Ud ISP BRI

Kharbikar, L. L., V. Kumar, L. Jain, M.
Choudhary, J. Sridhar, K. C. Sharma, P.
Mooventhan, S. K. Sharma and A. Dixit. 2021.
Wfq® Preed — fami & g AarveRS
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Sridhar, J., K. C. Sharma, M. Choudhary, B.
Choudhary, V. Kumar, L. Jain, L. L. Kharbikar,
P. Mooventhan, S. K. Sharma and A. Dixit.
2021, 9YHFE] UTef— Yeb ATHETID AN

Choudhary, M., B. Choudhary, V. Kumar, L.
Jain, L. L. Kharbikar, J. Sridhar, K. C. Sharma,
P. Mooventhan, S. K. Sharma and A. Dixit.
2021. 9 9o

Sharma, S. K., V. Kumar, L. Jain, M.
Choudhary, L. L. Kharbikar, B. Choudhary, J.
Sridhar, K. C. Sharma, P. Mooventhan and A.
Dixit. 2021.

o Y IR HHC & BRI
o TIHISH: OIAd Wl BT 3T SUBR
° W:WW@E

Kumar, V., S. K. Sharma, L. Jain, L. L.
Kharbikar, M. Choudhary, J. Sridhar, K.C.
Sharma, B. K. Choudhary, P. Mooventhan and
A. Dixit. 2021. 319 SaR®] (FRIGIEATZOR) BT
Y fTep Wil A ST

Choudhary, M., B. Choudhary, L. L. Kharbikar,
V. Kumar, L. Jain, J. Sridhar, K. C. Sharma, P.
Mooventhan, S. K. Sharma, A. Dixit and S.K.
Varma. 202 1. 3I¥CX HIDH IAIG

Choudhary, M., B. Choudhary, V. Kumar, L.
Jain, L. L. Kharbikar, J. Sridhar, K. C. Sharma,
P. Mooventhan, S.K. Sharma, S. Dash and A.
Dixit. 2021. 8T IS &b T HHFD I T
I FTEA Y

GunjanJha, B. S., Rajput, Toranlal Nisad,
Praveen Banvashi, Anil Dixit and P.

Mooventhan. 2021. SENFHT el # Afed T &
IuarT vd Wed (Use and importance of mulching
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in horticultural crops). KVK, Rajnandgaon,
Biotech KISAN Hub Bulletin).

Gunjan Jha, B. S., Rajput, Toranlal Nisad,
Praveen Banvashi, Anil Dixit and P.
Mooventhan. 202 1. Senfa! el § <o R
®1 Hgd (Importance of drip irrigation in

horticultural crops). KVK, Rajnandgaon,
Biotech KISAN Hub Bulletin).

AYATE] UleTl Uch oN¥adeh qadr. 2021 .
NER o, HAEE ITHET, FHAT I, {0 JER,
T AR, &1 oF, dfd SR WREER,
G 3o, el & e, T sifiet Siféra

BN FIYNT HHRE D BRIS. 202 1. Geel AR
AT a&oT WRIYHY, feR o, Hemerds T,
G 7der, vd sifrer Qfdra

TISHISAT Wifdd Wl BT 3P SUBR. 2021.
e JeR), afad denor WRfgdR, MR o,
paATerdS TMI, 0. qd e, T4 arfviet Aferd

HHRCYSH TGS IR, 202 1. e FAR T,
AT e RIS, MeR of, Hemerds erf, q.
o, vd srfar ifara

G SRS (TRTRICARSR) B SNgE Wl #
SIAIAET. 202 1. a7 HAR FEd HAR TH,
AT OF, AT JE, e gy, Sferd e
RIYHR, MeR of, peAers A, 9. qdod, vd
SIRCICIR]




AWARDS AND RECOGNITION

Awards and Recognition received by NIBSM scientists

S. No. Awards/Recognition/ Year/ Offered/organized by Scientist (Dr.)
Membership in Period
Professional Societies
1. NIBSM - Best Review Paper 2021 ICAR-NIBSM R. K. Murali Baskaran,
Award 10" Foundation Day Senthil-Nathan,
W. B. Hunter
2. NIBSM - Best Scientist Award 2020-21 | ICAR-NIBSM P. N. Sivalingam
10" Foundation Day
3. Fellowship from Tamil Nadu 2021 Vigyan Prasar, DST, P. Mooventhan
Scientific Research Organization Govt. of India, New
(TNSRO), Bose Science Society Delhi (Authorization No:
(BSS) V. 2919001 /
VP-TN0090/27.10.2017)
4. Mahima Best Extension Scientist| 2021 Mahima Research P. Mooventhan
Award Foundation and Social

Welfare, Banaras Hindu
University (BHU),
Varanasi and Lovely
Professional University,
Phagwra (Punjab)

5. Best Oral Presentation Award 2021 Mahima Research P. Mooventhan

Foundation and Social

Welfare, Banaras Hindu
University (BHU),
Varanasi and Lovely

Professional University,

Phagwra (Punjab)
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International Conference on

@ Recent/Advances)injAgriculture; Engineering)&; i
Biotechno.'ogyfg_y!—';ood?s&eeunity ICAAAERFS). /1

25-26 September, 2021

Organized by
Mahima Research Foundation and Social Welfare,
194, Karaundi, Banaras Hindu University, Varanasi-221005, UP,India
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Mahima Research Foundation,and Social Welfare (@{i o N B
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194, Karaundi, B.H.U., Varanasi-221 005, UP, India, Website: www.mrfsw.org 2

BOSE SCIENCE SOCIETY

e 198,

The fotlomship: is comevsee o
1 H 1 H Dr. P. MOOVENTHAN
Mahima Best Extension Scientist Award T
Baronda, Raipur, Chhattisgarh, India.

sceaguition of desffer outstanding contribiution aud dnmaluable
This is to certify that in recognition to outstanding research contribution in the " “l,;m.;wmgﬂg@u.; e

field of Agriculture Extension, Dr. P. Mooventhan is honored with “Mahima Best Agriculural Extension Education

Extension Scientist Award-2021" during the International Conference on “Recent athis 30" 4y of Seplember 2021
Advances in Agriculture, Engineering and Biotechnology for Food Security”,
25-26 September, 2021 atPunjab. India.

Date: 26* September 2021 KM

(Ratnesh Kumar Rao)
Secretary

FBSS
Fellow of Bose Science Society
Tuiitess wkee of the said society
das cansed ita common scal ta b afjived
Jellomaiigs womben_FB141B58 1 2021

Clo. TNSRD, KoodalNagar, o 3
(Office 4322 - 61088, E ms  ninsgdenad com, waewnsronda om0

JOINING/RELIEVING OF STAFF

Dr. Jagdish Kumar, JD (SCHBR) was transferred and Joined as Principal Scientist (Plant Pathology) in
ICAR-Indian Institute of Wheat and Barley Research, Karnalon21.1.2021

Mr. Malay Bisht joined as Senior Administrative Officer at ICAR-National Institute of Biotic Stress
Management, Raipuron 11.11.2021
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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) oo | TSP [SCSP| NEH [¢XPenditure
than TSP than TSP
& SCSP & SCSP
1 2 3 4 5 6 7 8 9 10 11 12
1. [G-I-A- Capital| 525 20 70 20 635 0 0 0 0 0
2. |G-I-A- Salary 553 0 0 0 553 432.55 0 0 0 432.55
3. |G-I-A- General
(1) Pension 0 0 0 0 0
(2) Others 709 25 85 35 854 187.71 [16.09(20.24 | 8.70 232.74
4. |Grand Total 1787 45 | 155 | 55 2042 620.26 |[16.09(20.24| 8.70 665.29
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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@icar.gov.in
0771-2277333, 9453042870

Dr. Pankaj Kaushal

Joint Director

Genetics and Plant Breeding

pankaj.kaushal@icar.gov.in

(Research) 9198890991
Dr. Anil Dixit Joint Director Agronomy anil.dixitl @icar.gov.in
(SCHBR) 9425213281
Dr. S. K. Ambast Joint Director Land and Water Engineering | sk.ambast@icar.gov.in
(Education) 9437034770
Dr. S.K. Jain Principal Scientist | Plant Pathology Sanjay.Jain@icar.gov.in
9456764764

Dr. Sushil K. Sharma

Principal Scientist

Agricultural Microbiology

sushil.sharmal@jicar.gov.in
9473725811

Dr. R. K. Murali
Baskaran

Principal Scientist

Agricultural Entomology

rk.baskaran@icar.gov.in
8269506835

Dr. K.C. Sharma

Principal Scientist

Agricultural Entomology

kailash.sharma2@jicar.gov.in
9460253807

Dr. P.N. Sivalingam

Principal Scientist

Agricultural Biotechnology

p-sivalingam@jicar.gov.in
9950459671

Dr. (Mrs) Mamta Principal Scientist | Veterinary Pathology mamta.choudhary@jicar.gov.in
Choudhary 7389245959

Dr. Binod Kumar Senior Scientist Fish & Fisheries Science binod.choudhary@icar.gov.in
Choudhary 7389241717

Dr. (Mrs) Lata Jain

Senior Scientist

Veterinary Microbiology

lata.jain@icar.gov.in
9479038712

Dr. Vinay Kumar

Senior Scientist

Plant Biotechnology

vinay.kumar@jicar.gov.in
9479038713

Dr. P. Mooventhan Scientist (Sr.Scale)| Agricultural Extension p-mooventhan@jicar.gov.in
9729671614

Dr. Sridhar Scientist (Sr.Scale)| Agricultural Entomology sridhar,j@jicar.gov.in

Jandrajupalli 8894459090

Dr. Mallikarjuna, J Scientist Agricultural Entomology mallikarjuna.j@icar.gov.in
8871787464

Shri. Lalit Laxman Scientist Plant Biotechnology lalit.kharbikar@jicar.gov.in

Kharbikar 9285580630

Mr. Yogesh Yele Scientist Agricultural Entomology yogesh.yele@icar.gov.in
9868071499

Dr. Ashish Marathe Scientist Plant Biochemistry ashish.marathe@jicar.gov.in
9654233057

Dr. Soumya Dash Scientist Animal Genetics & Breeding | soumya.dash@icar.gov.in

8130657379
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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, [ICAR-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, ICAR-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

Annual Report 2021




LIST OF INSTITUTE FUNDED/EXTERNAL FUNDED/AICRP PROJECTS (2021)

A. Institute Funded Projects

S. Project code and title PI (Dr.) Co-PI (Dr.) Year
No.
I. School of Crop Health Management Research
1. | 4.5 (CRSCNIBSMSIL201700100020) R. K. Murali Baskaran | K.C. Sharma 2016-21
Isolation and evaluation of native biocontrol Lata Jain
agents for management of lepidopteran pests J. Sridhar
2. | 3.2 (CRSCNIBSMSIL201800700030) B. K. Choudhary Mamta Choudhary 2018-21
Isolation and characterization of secondary R. K. Murali Baskaran
metabolites of Chromobacterium species for J. Sridhar
mitigation of biotic stress in agriculture S. K. Sharma
3. | 1.5 (CRSCNIBSMSIL201800500028) Mamta Choudhary B. K. Choudhary 2018-21
Exploring host-microbial cross-talk in L. L. Kharbikar
agro-ecosystem of Bastar plateau zone of
Chhattisgarh
4. | (CRSCNIBSMSIL202100300040) R.K. Murali Baskaran | Yogesh Yele 2021-26
Development of plant volatile organic K. C .Sharma

compounds (VOCs) repository for pest

management
5. [ (CRSCNIBSMSIL202100400041) Yogesh Yele R.K. Murali Baskaran [2021-26
Impact of climate on fitness and gut microbial Mamta Choudhary
diversity of fall armyworm, Spodoptera B. K. Choudhary
frugiperda
6. [ (CRSCNIBSMSIL202101000047) S. K. Ambast Mallikarjuna J. 2021-25
Monitoring, forewarning, and estimation of S. K. Jain
economic losses due to biotic stress in rice/ K.C. Sharma
wheat crops using special and machine R.K. Murali Baskaran

learning techniques
I1. School of Crop Health Biology Research

1. | 1.3 (CRSCNIBSMSIL201800300026) J. Sridhar R.K. Murali Baskaran [2018-21
Mapping of genetic groups of Bemisia tabaci

in India and their begomovirus transmission

efficiency
2. [ 1.4 (CRSCNIBSIL201800400027) Lata Jain Vinay Kumar 2018-21
Identification and characterization of S. K. Jain

bacteriophages against rice bacterial leaf
blight pathogen Xanthomonas oryzae

pv. oryzae

3. (2.4 (CRSCNIBSMSIL201800600029) L. L. Kharbikar Ashish Marathe 2018-21
Epigenetic regulation of microRNA genes in

response to Fusarium stress in chickpea
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No.
4. [ 4.6 (CRSCNIBSMSIL201800800031) Anil Dixit B. K. Choudhary 2018-21

Evaluation of allelopathic potential in rice and
selected weeds for weed management

5. | (CRSCNIBSMSIL202000200035) S. K. Sharma Lata Jain 2020-22
Anti-microbial cyclic lipopeptides (AMLs)

producing Bacillus species for managing
diseases in selected crops

6. [ (CRSCNIBSMCIL202100900046) L .L. Kharbikar Anil Dixit, NIBSM 2021-26
Study of genomic variations related to stress Vijay Choudhary and
adaptations in weeds from selected Deepak Kumar,
agro-ecological zones in India DWSR, Jabalpur

II1. School of Crop Resistance System Research

1. (2.2 (CRSCNIBSMSIL201700200021) P. N. Sivalingam S. K. Jain 2017-22
Identification of biotic stress induced Vinay Kumar
promoters from resistance source plants L. L. Kharbikar

Ashish Marathe

2. (2.3 (CRSCNIBSMSIL201700400023) Vinay Kumar S. K. Jain 2017-22
Development of super donors in rice carrying P. N. Sivalingam
tolerance to multiple stresses (Bacterial leaf Mallikarjuna, J.
blight, Brown plant hopper and Blast)

3. 1 2.5 (CRSCNIBSMSIL201900100032) Ashish Marathe P. N .Sivalingam 2019-22
Deciphering the role of isoflavones in L. L. Kharbikar
differential reaction to yellow mosaic disease
in soybean

4. 2.6 (CRSCNIBSMSIL201900200033) Mallikarjuna, J. Vinay Kumar 2019-22

Deciphering silicon mediated defence against
yellow stem borer in rice

5. 12.7 (CRSCNIBSMSIL202000100034) S. K. Jain Mamta Choudhary 2020-23
Cytological and molecular basis of organ Ashish Marathe
specific resistance to blast disease in finger
millet

6. | (CRSCNIBSMCIL202100500042) Mallikarjuna J. P. N. Sivalingam 2021-26
Identification of novel genetic resource and Vinay Kumar
genes in selected crop-pests system against Sridhar, J.
biotic stresses Ashish Marathe

7. | (CRSCNIBSMSIL202100600043) Vinay Kumar P. N. Sivalingam 2021-26
Deciphering molecular mechanism and Ashish Marathe

metabolic network involved in imparting

resistance to biotic stresses in plants
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8. | (CRSCNIBSMCIL202100700044) Ashish Marathe P. N. Sivalingam 2021-26
Genome editing for exploring cell wall Vinay Kumar
mediated tolerance to Helicoverpa armigera Mallikarjuna, J.
in soybean and pigeonpea

IV. School of Crop Health Policy Support Research

1. | 4.2 (CRSCNIBSMSIL201600200016) K. C. Sharma Mallikarjuna, J. 2016-21
Bio-ecology and management of the pink

stem borer in wheat

2. | (CRSCNIBSMSIL202100800045) K. C. Sharma S. K. Jain 2021-26
Pest risk analysis of agriculturally important P. Mooventhan
potential invasive pest and diseases in India Soumya Dash

B. Externally Funded Projects (On-going)
S. Project code and title PI Co-PI Year |Sponsor| Budget
No.

1. | EF006 (CRSCNIBSMCOL201600100019)| P. Mooventhan | Anil Dixit 2016-20] ICAR [99.75 lacs
Farmer FIRST Project: “Socio-economic M.A. Khan
upliftment of tribal farmers through suitable Praveen Kumar
agricultural enterprises integration in rice L. Varma
fallow pulse cropping system - G. L. Sharma
A participatory approach for doubling the
farmer's income”

2. | EF008 (CRSCNIBSMCOL201800200025)| P. N. Sivalingam | Sridhar, J. 2018-21 NASF Total:
Identification of host factors responsible for Vinay Kumar 317.53 lacs
infection and development of nano-particle Lalit. L. Kharbikar NIBSM:
based dsRNA delivery system for imparting 106.14 lacs
resistance to begomoviruses

3. | EF009 (CRSCNIBSMCOL202000200036)| P. Mooventhan, |B. S. Rajput 2020-22( DBT | 214 lakhs
Establishment of Biotech-KISAN Hub at Hub Facilitator | S. K. Verma
ICAR-National Institute of Biotic Stress S. K. Upadhyay
Management, Raipur

4. | EF010 (CRSCNIBSMCOL202000300037)| P. Mooventhan | H. K. Singh 2020-23( DST |41.11 lakhs
In-situ diagnosis and digital cataloguing of
plant-pathogenic fungi through foldscope
microscopy-A frugal science approach
(DST-SYST)
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No.

5. | EF011 (CRSCNIBSMCOP202100100038) | L. L Kharbikar | Anil Dixit 2021-24| DBT Total:
Development of diagnostic kits for quick 282.85 lacs
detection of CTV, HLB and Phytophthora NIBSM:
rot diseases in Citrus of North East India 66.96 lacs

6. | EF012 (CRSCNIBSMSOL202100200039) | S. K. Jain Ashish Marathe ICAR [ 11.04 lacs
National Agricultural Innovation Fund-

Component [

C. AICRP/Network Projects (On-going)

S. Project code and title PI Co-PI Year |Sponsor| Budget
No.
1. | EF005 (CRSCNIBSMCOP201400800009) | Mallikarjuna, J. - 2014 | ICAR NA
AICRP on nematodes in cropping systems onwards
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