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FROM THE DIRECTOR'S DESK

During 11" and 12" five year plan, three
Deemed to be Universities viz., ICAR-National
Institute of Biotic Stress Management, Raipur,
Chhattisgarh, ICAR-National Institute of
Abiotic Stress Management, Baramati,
Maharashtra and ICAR-Indian Institute of
Agricultural Biotechnology, Ranchi, Jharkhand
had been founded to execute research and
education in biotic and abiotic stresses
management and agricultural biotechnology,
respectively. ICAR-NIBSM was started at
Raipur with mandate: 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 aims of NIBSM
are to develop cutting edge tools to mitigate
biotic stress and to build capacity for state-of-
the-art research in the core disciplines dealing
biotic stress including remote sensing,
geographical information system, information
technology, pattern recognition, artificial
intelligence, generation of basic information on
emerging, invasive and trans-boundary biotic
stresses etc. by awarding post-graduate,
doctoral and post-doctoral degrees.

Various research projects and networks
formulation handled during 2019 envisaged
few leads like beneficial bacterial endophyte
(53P), secondary metabolites, three
kairomones, 16 bacteriophages, seven native

Bacillus  thuringiensis and four native
Trichogramma species for biotic stress
mitigation and 12 genetic groups in whitefly,
host-pathogen interactions in viruses, pests and
pathogens, developing super-donors and
identifying stress-induced promoters. A total of
386 germplasm of rice, bajra and soybean were
procured for screening against biotic stress and
identified two rice germplasm with allelopathic
effect to smoother wet land rice weeds. Four
Myroides odoratimimus 16S ribosomal RNA
gene were deposited in NCBI GenBank.

Three flagship research programme: 1)
Establishment of Pest and Pathogen
Monitoring Unit (PPMU), 2) Pre-breeding for
crop pest and disease management, and 3) Plant
health monitoring utilizing artificial
intelligence; two inter-institutional research
programme: 1) Stress-interaction biology
(biotic and abiotic stresses in plants), and 2)
Climate change and One Health and five
institute programme: 1) National repository for
conservation and sustainable use of microbial
resources for biotic stress management, 2)
Molecular ecological foundation of pest
dynamics and their control in emerging
production systems, 3) Biology of host-
pest/pathogen interaction, 4) Genetic and
molecular resources for stress tolerance, and 5)
Bio-safety for sustainable agriculture are
included in EFC 2020-25.

Education mandate of NIBSM will be
initiated in affiliation with ICAR-IARI, New
Delhi and it was requested to admit 20 students
for M. Sc. and six students for Ph. D. in
Agricultural Entomology, Plant Pathology,
Plant Breeding/Biotechnology, Agricultural
Microbiology/Biochemistry and Agronomy. It
is proposed that PG students admitted for
ICAR-NIBSM shall complete their course
work as per ICAR-IARI course curriculum and
credit hours at ICAR-IARI and research
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dissertation at ICAR-NIBSM

The 4" Research Advisory Committee
advocated NIBSM scientists to focus work on
basic and applied research with uniqueness on
biotic stress of crops to understand molecular
biology and cellular processes responsible for
stress reaction, mapping of quarantine and
invasive pests, molecular aspects of virus-
vector relationship, use of acoustic tools and
softwares such as e-nose, forecasting model
development, developing consortia of
biopesticides, maintenance of genetic stocks
for resistance to selected pest and diseases,
state-of-the-art phenomics and genomics
facility to undertake studies as referral centre,
use of nanotechnology, robotic technology and
anti-microbial peptides in biotic stress
management and Pest Risk Analysis model for
pests and diseases.

A total of 1959 farmers belonging to
five villages of Balloda Bazar district were
benefitted through 69 capacity building
programme on agricultural and horticultural
technologies. The adoption of five crop based
modules enhanced a farm family income,
ranging from Rs. 4230 to Rs.28,414 under
Farmer FIRST Programme. The knowledge
gain by farmers on rice and Lathyrus
cultivation was enhanced from 59.5 to 74.9%
through development and transfer of prototypes
including Lathyrus app (mobile app) and
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Interactive Educational Multimedia Module on
Biotic Stress Management in rice. The
foldscope microscopy technology was
explored to test 279 samples, blood smear,
animal semen quality etc. and 846 including
farmers, public, school and college students
were benefitted through 19 CBP on foldscope.

Three sub-plans including TSP, SCSP
and NEH were operated at NIBSM during 2019
for livelihood of SC and ST farmers. With
grants of Rs. 27, 142.86 and 60 lakhs, piglets,
chicks, goats and agricultural implement
prototypes and capacity building were provided
to 613 farm families belonging to Jashpur,
Raigarh and Raipur districts of Chhattisgarh
and Shillong, Meghlaya under TSP, SCSP and
NEH, respectively.

Construction of administrative
building, library auditorium building, school
buildings, and boys' hostel are at the verge of
completion. ICAR-NIBSM has established
various research facilities including
Entomology lab and Plant Pathology and
Microbiology, that also included plant tissue
culture lab, whitefly rearing facility, plant
growth chamber, etc. to mitigate the
exacerbation of biotic stresses.

O —e

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

Various research projects of ICAR-NIBSM
were formulated and handled under four
programmes covering the mandate of basic,
strategic and adaptive research on biotic
stresses in crops. A total of 19 research projects
were carried out during the period of the report
(January-December 2019) including 16
institute funded and three externally funded
projects from ICAR-AICRP, ICAR-FFP and
ICAR-NASF.

Pest and Pathogen Genetic Resources (PPGR)

» Viruses and virus-like organisms affecting
economically important crops of 23 districts
of Chhattisgarh state were characterized.
Intensive surveys envisaged the
predominant occurrence of begomovirus
infection in pulses and vegetable crops.
Based on the survey data collected from
Chhattisgarh, molecular characterization of
viral genome was done by following rolling
circle replication method for the selected
begomoviruses infecting pulses
(Mungbean, urdbean) and vegetables
(Tomato, ridge gourd) by isolation of
plasmid and restriction with cloned
enzymes.

 Totally fifty-one accessions of Vigna species
have been evaluated for yellow mosaic
disease under field conditions. Total DNA
from all the samples were tested by PCR
using the primers specific to DNA A of
Mungbean yellow mosaic India virus
(MYMIV). Out of 51 accessions, 38 had
shown positive to begomovirus infection in
PCR amplification.

» Atechnique to identify virus replication and
movement of MYMIV in hosts and non-host
plants has been standardized. A single
whitefly transmission was done from the
agroinoculated mungbean plant with

1))

@

2

MYMIV to mungbean and tomato.
Administration of the leaf samples collected
from the site of inoculation and two adjacent
sites to DNA extraction and PCR analyses
with primers specific to DNA A of MYMIV
confirmed the virus replication.

» Whitefly (Bemisia tabaci) is a vector of
more than100 plant viruses, belonging to
begomivruses. The virus transmission
efficiencies of various genetic groups of B.
tabaci has been reported to be varying.
Therefore, a basic scientific understanding
on distribution of various genetic groups of
B. tabaci and their transmission efficiencies
with respect to begomoviruses is very much
essential. Out of 280 individual B. tabaci
subjected to PCR analysis, presence of 11
genetic groups of whitefly belonging to
Asia I, Asia II-1, Asia II-5, Asia 11-7, Asia
II1, Middle East Asia Minor 1 (MEAM 1) in
South India and Central India (10 states)
have been identified.

» Xanthomonas oryzae pv. oryzae (Xo0),
causative agent of bacterial leaf blight
(BLB) of'rice, is one of the most important
bacterial pathogen worldwide. Due to the
less effectiveness of chemicals in
controlling the disease, development of
effective and eco-friendly bio-control like
phage therapy can be an alternate approach
to control this destructive disease. Out of
119 water and soil samples of rice fields
collected from 26 districts of Chhattisgarh
and seven adjoining states, 16
bacteriophages (14 from Chhattisgarh, one
from Madhya Pradesh, one from Telengana
state) were isolated which could arrest the
growth of Xoo pathogen. The plaque size,
plaque forming unit, viability and bio-
efficacy of isolated phages against BLB
were studied

* Microbial ecology of agro-ecosystem has

=
TiE
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been explored to study the interactions
between microorganisms and host system.
The present study will contribute to a better
understanding of how the shift of host
system can influence crop and animal
diseases to provide predictive tools to
evaluate management practices. Out of 252
samples collected from various habitats
during surveys in Kanker, Kondagaon,
Narayanpur, Dantewada, Bastar, Bijapur
and Sukma districts of Chhattisgarh, more
than 600 bacterial isolates were purified,
cryo-preserved and characterized by
biochemical tests and morphological basis.
The predominant isolates comprise of
Bacillus spp., Corynebacterium spp.,
Staphylococcus spp., Pseudomonas spp.,
Aeromonas spp., Klebsiella spp.,
Enterobacter spp., Proteus spp., E. coli,
Mpyroides spp. and Serratia spp.

Foldscope, a novel tool was useful to identify
the microbes present in 279 clinical samples
and to test the semen quality in straw provided
for artificial insemination. A total of 146
(images/videos) permanent slides were
prepared from plant /animal /microorganism
/insect samples, observed, documented
through foldscope and published in the online
platform MICROCOSMOS Foldscope
Community. A total of 19 awareness
campaign on usefulness of foldscope in
science were organized for the benefit of tribal
farmers and school students in which, 846
benefitted.

Molecular biology of biotic stress reaction

» Endophytic bacteria are known to have plant

growth promoting potential by producing
various produces like phytohormones,
enzymes, volatile organic compounds etc.
The bacterial endophyte 53P, isolated from
pigeonpea was demonstrated to have growth
promoting effect in chickpea and
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antagonistic effect against fungal
pathogens. The lipopetides like surfactin,
iturin and bacillomycin D present in the
bacterial endophytes, isolated from rice
were identified to be responsible for
antagonistic effect against pathogens like
Xoo and soil borne fungal pathogens,
Sclerotium rolfsii, Fusarium verticillioides
and Rhizoctonia solani.

Infectious clones developed through
dimerized DNA A and DNA B of genome of
MYMIV infecting mungbean in Raipur sub-
cloned into pCAMBIA2301 vector and
transformed to E. coli DH5a can be used to
study the promoter involving in resistance
source plants against MYMIV.

To develop super donor in rice, crosses were
made between MTU 1010 and rice line
(IRBB 66) having five genes for BLB
resistance (Xa4+xa5+Xa7+ xal3+Xa2l)
and F, seeds were produced. In order to
introgress resistance genes for blast and
brown plant hopper resistance from wild
rice germplasm and the rice lines containing
resistance genes, crosses were made during
the kharif season and seed were produced.
Out of 80 rice lines screened under field
condition, three were categorized as
resistant to BPH. Out of 226 rice lines
screened under field conditon, 100 and 38
were identified as resistant and susceptible
to BLB consecutively for two years.
Hierarchical clustering based on the
Euclidean distance showed that 16
methylation-related genes were down-
regulated in a susceptible chickpea line.
Corresponding genes were up-regulated in a
resistant line in response to F. oxysporum
inoculation.

Agro-infectious clones of MYMIV
infecting soybean has been designed to
decipher the role of isoflavones in
differencial reaction to yellow mosaic
disease in soybean.
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Genetic and Molecular resources for stress
tolerance

The germplasm of pigeonpea, finger millet,
chickpea, wheat and Lathyrus were
screened under field condition to identify
tolerant lines to biotic stresses during kharif
2019 and rabi 2019-20. Out of 146
pigeonpea mini-core screened, 20 lines were
found to be moderately tolerant to spotted
pod borer while 16 lines were free from wilt
infection. Out of 432 accessions of finger
millet, 39 and 54 lines were designated as
resistant to neck and finger blast,
respectively. Out of 238 lines of chickpea
screened under field condition, none of the
line was resistant to pod borer while
majority of chickpea lines were resistant or
moderately resistant to root/collar rot
disease. Three wheat accessions,
EC217803, 1C542799 and IC582717 were
highly resistant to pink stem borer, out of
238 lines screened. A total of 22 lines of
Lathyrus were categorized as moderately
tolerant to thrips out of 110 lines screened
under field condition.

The methodology for mass culturing
andxaction of secondary metabolites of
Chromobacterium has been standardized.
The antifeedant and insecticidal activities of
secondary metabolites against Spodoptera
litura, and Corcyra cephalonica were
studied under laboratory condition.

Strategic and adaptive research in biotic stress
management

Soil application of diatomaceous earth @
300 kg/ha in wheat enhanced the systemic
acquired resistance against pink stem borer
by enhancing total phenols and defense
enzymes (peroxidase, polyphenol oxidase,
phenylalanine ammonia lyase and Betal-3
glucanase).

* Lathyrus Mobile app and Interactive

Educational Multimedia Module for rice
interventions were highly helpful to the
Lathyrus and rice growers, with the
knowledge gain 0f 30.53 and 19.68 per cent,
respectively.

Kairomones are interspecific
semiochemicals which act as chemical cues
for the natural enemies to access the host
insects. Application of synthetic kairomone,
octadecane @ 500 ppm (randomly 25
places/ha), 24 h later to each release of
wasps @ 50,000 wasps/ha/release at weekly
interval on 14", 21%, 28" and 35" DAT
recorded the dead heart and white ear of 5.75
and 0.7%, in contrast to 7. japonicum alone
(8.12% dead heart; 1.64% white ear;
positive control) and untreated check
(15.44% dead heart; 3.28% white ear;
negative control), respectively which
enhanced the parasitic activity from 15.35 to
16.46 per cent by reducing dead heart and
white ear incidences.

Trichogramma japonicum collected from
farmers’ field of Baronda village recorded
the maximum parasitic activity of 86.4% but
on a par with NBAIR culture (82.3%). T.
chilonis obtained from NBAIR showed the
highest parasitic activity of 76.9%, followed
by two native population of 7. chilonis,
recording 71.1 and 66.4%, respectivel

NBT 18 @ 5 x 10" CFL/ml (Bacillus
thuringiensis collected from Durg soil
sample) caused 86.7 per cent mortality to 3"
instar Spodoptera litura at 9" DAT which
was superior than NBT 17 (Bt collected
from Kanker soil samples) @ 5 x 10°CFL/ml
(83.3%) and VL Bt 6 (Almora Bt) @ 5 x 10°
CFL/ml (76.7%) whereas it was 10 per cent
in control.

Allelopathy refers to any direct or indirect
harmful or beneficial effects of one plant on
another through the production of chemical
compounds. Exploring allelopathy for weed
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ICAR

management in agricultural systems is an
emerging area in science. Out of 250 rice
lines screened for allelopathic effect, Aditya
and R 1882-306-4-243-1 were found to
reduce the population of some of the weeds
like Ammannia baccifera, Ludwigia
parviflora, Alternanthera sessilis, Fimbristylis
miliacea, Eriocaulon sieboldianum,
Leptochloa chinensis, Commelina
benghalensis and Echinochloa colona.

In bio-management trial of rice root knot
nematode, Meloidogyne graminicola and
bottlegourd root knot nematode, M.
incognita, the application of carbofuran @) 1
kg ai/ha was found to be superior in efficacy
in reduction of nematode population,
number of galls/seedling and root-knot
index which was at a par with bio-agents
treatment.
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The Farmer FIRST Programme (FFP) is an
ICAR initiative to move beyond the
production and productivity, to privilege the
smallholder agriculture and complex,
diverse and risk prone realities of majority
of the farmers through enhancing farmers-
scientists interface. During 2019, a total of
69 events including training, demonstration,
gosthi, agricultural films and capacity
building programme were organized in
which 3918 farmers benefitted. The area
covered under pulses and vegetables were
33 and 4 ha, respectively. Due to
introduction of high yielding varieties of
crops, the cropping intensity has enhanced
to 121 per cent. The per capita income of
study area ranged from Rs. 4230 to Rs.
28,414/- due to various technological
interventions.
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G gRT faarfyd aRarsr

PRIHA 1 : ARG Ud IToidh IMIafIe
[ (TUISTRIR) 3R 96T yaerd

RIS 1.1 : MM b WY A AETYOT Al Pl
UATad R drel fawroRil ud fquTo) Hgwr
eASiIal BT o

(@A, Rrarfem, faTa $AR, Irrer )

IR S BT FATT 3R AT

AT ST fAuTogst @ fory arRe SiEM &1
AToTfdeh TOMgavi= RAfeit Ride Yeiider fafe
gRT foan a1, 2 BxinaTe & wufad dderor
STCT & MR IR UrIfierdT <) 17 38T § | |deror
@ AR I8 urr 137 & 9 ] gerest
IR sl ®l e wU H BB JHA
U § | AT Bl TS Bl H I Tetedl |
I, Iga IR AfAl § THCR Td TRy Bl

SATUTFA U0 o forg =i faham 1 |
9 4 Bl W HERG SIUAU Bl AeidT fafer
g i febam T | g AT & e 29
DNA BT TIRT &R ATl T Afbdl Trelfthae
Glero fdr 11| BamHI, HindIIl, Kpnl, Pstl,
EcoRI, Sall 3fR Xbal o<1 fi=1 A= RRgae
AT | 31 USITS A BT YART pUCIS BT IRINAT
B B oIy foar 137 3R SHBT URSHRT 31T
3 fopar a1 | 39 RS UoITsHl & A1 8Re
+ 9RRS T4 pUCI8 & uRAIfAa Sivay &l
forfie o) R ®fell DH5q # gRafda
(T TT | 92k IRRe S=I¢ @l gie @rie
BT A B TAT FAFIDT USITSHl & AT
IR PR BT TS | 3IC & ATS9] 1.35Kb 3R
2.7 Kb I 3hH0T & forg =rafa foan |
S Al Bl TIHEIRE SiHdd  SICHdd
(arferapt 1) # ST foharr T 3R Sered # 3
fagadi / gl (AferT 2) @& 7Ry S+
JAT B TS |

dTfeThT 1 @ IrINST i, ST IRk SiHIfAG drE-—< 3R d9dell AT BT fdawor

LRSIL W’ﬁ%m faavor fraarerss W‘f’\‘qﬁ@fw
_ MRB - A3 DNA A of MYMIV 965 MN026270
T MRP - A3 DNA A of MYMIV 1111 MN026271
MRH - A4 DNA B of MYMIV 951 MN026272
TRI - Pstl DNA A ToLCKV 916 MN026268
TRI - Hind2 | DNA A ToLCKeV 1032 MNO026267
THICX TRN - Kpnl | DNA A of TOLCNDV 1133 MN026266
TRP - Al DNA B of TOLCNDV 1002 MNO026265
TRI - Baml1 Croton yellow vein mosaic alphasatellite 1104 MNO026269

ATTRT 2 : {7 3R THICR Bl HHMAT B Tl AT ! [AuTogell & SiFfAe Hrr<l &

TS AHH DI ol

{1 <HIER
RO | AT BT A MYMIV ToLCKV ToLCKeV ToLCNDV
DNAA DNAB DNAA DNAA DNAA | DNAB
. MRB-A3 94.62 - 99.59
Ul MRP-A3 92.92-98.81
MRH-A4 85.73-96.41
TRI-Pstl 93.64-91.92
TRI-Hind2 96.63-
9323
TRN - Kpnl 97.13-
CHICR 94.08
TRP-Al 93.76-
89.09
TRI - Baml1 84.34

wwwww
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Thell BT & oy o Ah—awrE aor
ST AT WR SITHh] & dR H hloswhIy
fSHRLIM R §ol 19 BRIBA AT by
M| ol AATHR, 846 UWMI s Usal A
AT gU| BIcSwhIU  HISHIBIUl Bl
SYATAET IR HTT ITHIOT JaAT3MT Bl Blos TR
R GIRIET T 747 | BleSwhIg ATghIFhIUT
P FEIdT | ygaE fHy Y 30 A e
UHR & FGeAoldl bl ATATST  ITHEH
MICROCOSMOS WIg8¥HIy H+Y el
(URL:https://microcosmos.foldscope.com/?auth

0r=2294) IR GhITd fhaT 13T |

HRIBH 2 : Sfdd wF AMAfHAT BT 3orfas
fasm= emenRa s

IRITSHT 2.1 : g TN IR Sfdd T3 Ude
@ T wefleR waell (RER Ud ororrses)
USIBISel BT =0T

(fovTa1 AR, AT I, T4, &. OiF)

HIgell I AR IREX & Ureul IR SHarordes
USIhIge] & urqy dagd (droid)) wfafaferat
BT 39 wlicT Iy

VT AT ST & & i uredia I verwrsfed
JFRAT F Urey Hae T WerHdT gl © wifh 98
BIgCIg A=, USsH, dldersd  3iifas
HHTS S| I UTSH DT © | IREX DI B
¥ faaforg Shamrfads deivrge 53P 9 dald
uTeul (YSThIge & f491) D1 Jol=1 | biged! a1
¥ = 9Hex greel © 91 St & oldTs
(36.1%), ST TSI a9 (206.3%), oIS Uh
ol (125.3%), TG0 S dlg (23.2 9. H1) 3R
mwmmm%)(%l)ﬁaﬂuﬁqﬁg?ﬁl
?ﬂ? SHATIfde USIhIse H Btha INTSd] &

foeg UermfafRes g P e

STiaToTfads UeIhigel &l 3REX Uedl # ey
Haelw fafaferl & forg +ff e fhar |
aRomEl 3§ I8 9T T 5 Ueieise SueRa
uredl # Urey fqerd H w9y WU 9 GuR ga,
STdfeh GeIBIge deldl (C) Ureal § VT 8} gr
AT | AT UTQY FARlA TAqT Had INTOTHD]
3I=IT fhaT ST el & |

wrseidensd & fowg TARSHIITI
wfafafery arer Sframrfas deiwrser |
UCHIS ST Ueigs (TUAY) BT Tl

TEHEH AT Uegs (TuHd)) a7 fouuess
3% UHR b UIey IAToADI | fued H
HEaql UM H UHh AIHTH ST U B |
ST STRTS S pv. oryzae (Xoo0) 3R HaTl
ST tha TSI, AT TRRITCTA T,

g9 B WA H Sdirfde Ueiklgel #
feraerge S9 @ Aot @) gite @) 13|
WWided B IR fagadi § yrm T3, Sidih
e vd UEwTe 3gRF S &l
3gdrele H Uil T | gl UhR ¥, SoRE T
IReEERE D fafte gl 3 ®dd 91
Tafefers (T STe Sas! 3 faaifora fasar an
on) # aifed Vreled yelia fy | 9w ug
Hebd UTe 5Tl b a1 H IR UsSihige sS4
oSS ®f 9ey Hadl & Har AT IHd
|ag R Gioid axal @ difd 98 S Ued
IATSTADT I BT I GRIETd R 96 |
ST SHadi I faaiord IR7e Teihise o X
fhU T Bad TG SHATfdd TSR B faog
STeexd Uerfed [erddr uei¥id & |

TARTA YdoE & fIog ICHEHhERd
TAfAfET & |rer FIfId STaroTfded vsihise

IR & fAf= uey SHasl A A
SaToTfass UsIwrsel &l safdel Siid &l T8
dq1fds TS Bad, RARTH & fawg @
Vernf~aes Tfafafd &1 gar <vmam S 9 |
IOHE & URI] AR BT SIdToTfdd
TSIwrgel gRT Rbis foar 7 |
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gRATSTT 2. 2. UfeRER gredl & Sifdd o uRka

B qTel USR] Bl Ug T
(@1 v, Rrafer™, ga. &. oiF, 79 HER,
AfeTd Uel. WRATR, JATRT #RIS )

T DI FHAT BRI el MYMIV & HhHD
A

QR H T B HEA BT FhAT B dTel
T AT Aol $FSAT aRIRE (MYMIV) &l
pCAMBIA 2301 ddex H 4. aell= farar 7127 3iRR
$. Blclls DHS5a & gRafd far Tar | wiiRers
®I fagiia &= glisAigese & fog
TONRIRTT ABRT=T uofd EHA105 ®
TebIchel feham 1T | 1 Fefeki I, fSTH DNA |
Ud DNAB & 989 &Y ¥ fAf3d a_Ra degae
J P I, Iga, AlGAT 3R FRAEH W) O
Ui fafey gRT AR fohar 1 | R ureuf &l
Pic I R & T8d a1 AT 3R SH AT
&7 Ay & v SHaT #FeRT @) 1% |
YT Aol @ AeT0T dhddl 33T 3R Sg& § Uy
MY, ST ST T IR | T8l 91y 7Y
(@ferdr 4)| 39 HHMD FAM BT TAN
MYMIV & fadeg UfeRIE |Id S &+ dTad
Ieql & 1T YHHIeR BT 31 BR" & oIy
T STTgeTT |

dTfoldT 4 : MYMIV & DNA A 3R DNA B
HhTHD FATHI BT TUTS Il

| Wi | ST (e | dfae
M Wﬁﬁ.mmﬁﬁmaﬂw @l
1 10 10 1011 | YM

Ssg 10 10 1.12] Ym

A 10 1 21

RIDIEIR 10 1 21

AT ¥ 3MsTerdd RIS (IFS) & UIHex
CARERINE]

VT |1 1T & b Sisaidetd= UIyor acd &l
JeIdl ® 3R Sifdd o | FReUT UaT™H el
2 | ifs ST9 & YR 31 TS @7 e H=
2q, ifs SIF & YT &5 @ 2 kb PI UfcRIE
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(UPSM 534) iR Sae=efiel 9enpsi (JS 335)
YRIRIR g gRT yafdd fdar ar| yaffia
WS BT UMY I3 9, pORE-R2 3R §.
DI DH5a H URafdad &R SHdT 1Al
ﬁqu&ﬁmwwﬁaﬁ@é&aﬁﬁw
AT EHA105 # uRafdd fdar |
R real ¥ 1Y T AT BT Sgus Uy
faveryor S 2 |

ORATST 2.3, 99 & Al H 98 BA
(STamoTfdes  SFHRI, U¥ped SR ¥R Uley
|1 H AW YT PRI dTel GuR S

B fddra
(fa BAR, T, &. o, W1 g, Rraferm,
HfceTd1aTSA, )

g1 SFTaed 1 Y, I8V IR Fdler

g STHFE BT Y ARSI dTacl '
TR (MERTRRMRAME), fhefrdia & fapar
ST SfamTfaes SRFRY AT, gge AT qein
=T UTGY [EHT (F18 Wi BIUR) T W Haferd
Gﬁwﬁlmaﬁaﬁrwww%ﬁ,aﬁ
MRS ARy, . fAger, &t ST, 3.
g fegfha, ot sfpuiara Al Al
diffRefier &1 uoHe drisH @ forg
TGO AT ST RET & | 37 SivTell gofifaal &
T3 Heed & R4 3™ T IR Pret
J UfeRIE ST B § |

g9 # g SR fIBRId wvT 7q,
MTU 1010 3iR &9 d91shH (IRBB 66) & dId
B [efaa by U R diuedr gioRme
(Xad+xa5+Xa7+xal3+Xa2]) & o0 uig =
g F, 911 Safed fy 70| iverd gforeh
SIElL B A @1 gite fofde Afellager
HIBRI BT YT B BT TS |

MTU 1010 STHH @7 Rt & forg, Fi
T&Ul BT UTKTeh Uqjep b Tl Yl Ih=iehiNe AT
IhenTa (o 4T | dHepi & dioll Bl f[AsRia
PR ITH NqAT UFRER ST @1 Aol &
AT R @ oy 3MuTfdds AThxT &7 JanT $xd
< fhar S @1 § arfe SHel difedl &1
I BT O | | a9 9 S o
TR ORI 3R 9RT 4Gy |adhT & forg
gfoRIE SiEl g ufoRell =i afead o=




derhHl & JATHA B, TG AFH & QR
¥ faeRid fby g sk &9 Sarfed fby
MU |

=T UTeY Hadh! (dUT=) ¥ ufeRy & fory g
NERECICIRSEIG]

g H X1 UIRY Hadl YR b U g
et 3R (80) &1TH SH-Gal dI TAMT B
I e d Ty e Kes e dfad
Cad (IRRI, 1988) BT UANT fam am| &=
GeTehHl BT AIET B fory, diotl o1 ¢ | 1 T
3R gar$ & 10 f&A1 & a1 BPH %6 @ 10 gfe
UreT I HehiA b T | garg @ 10-12 faAi &
qre Yeror T Repfe fovar wam | 80 derspi # 9,
TEHA 3, 12, 22 AR 25 HAM: URREN, AN

gfoRIEN, Hdg=T9iel 3R Soa Hdg-T3idl 9Ty v
qIfeldT 5 @ &1 3 4RI UGy Hadl & YR &
4. | O | g 9uHA P 9. drdiea arfafsar

- | o1 03 PISKED

2- 3 12 ARl UfRTE
3. 5 18 BILCIRSECENI
4- 7 22 NECSHIES

5- 9 25 Sea e

I A9l AT AR (THRIRAIRANS),
Heh B AT JAR—GATTT TEANT / BTS2

&= § STiamoTfade =it SFTHRY T | UfoRIyT &
GBS REEC EARIEIL

SHaTTde SRR G glasl AT (Sl
RIS O MRS & fog g =mad
JTTHETT FRAT (TAARSRSE), Hedh, I U<
B 226 T GUDA /SATG DI GG D
TS | g S & uiel o giag dfdd #
gfeRIfUa faear 1 iR Wa &1 RAfd & R
TR SAIfdd R T S~ B dTed
ATSHS (IR ATGECE) BT TN R IH
P wY A SIDIhd fhar 73ar| fFafir fafer
BT TART BR B SIBIBRYT fhaT 77 3R I
MU I IMA¥d w9 A Rafe fhar T
(arferaT 5) | STaToTfaed SRR AT & forg

e TN1 BT T Faaaed o fbed & wU
H fHar 41| 226 o9 TEIHAT H A, 100 AR 38
q9TshA] DI AR &I qu7 ddb dIverdl T
g vd Fagreier o T |

TITBT 5 : T BT FAETT & MR TR ST A
R T 9 fafay uferie wef¥d oxe ot
SIEIGNERICI RG]

et EIEGICHER

ol ki ( 2?:(!)?{93.0) 1 3rfrfpar
1 1-5% 100 TRRET (R)
3 6-12% 51 e gfaRie) (MR)
5 13-25% 37 AT aeeier (MS)
7 13-25% 38 REESNICES)
9 >51% - S Adgreiet (HS)
TNI 92Iehd 30-70%

aRIISTAT 2.4, BIgeAl T A wgARIA
JATRIATSH I & Adel H ATghl RV
S BT QIUGTCdh TGeAR

(@feTd Uet. @RI, 3R #R10)

AT T & R W BRRINDA AR
H I i T B 16 AR Heg S| Ud
HIGTeN Bl IAT IMHA H SISANTYelT
| Th. FIARTA AR & Hod ¥ I8
S U R dershd # SMUNTele of | SiF
iTeTattoll (STiel) fageryor # g7 #ide-dag
S &I Afdrafres iasd vd U9,
VSAIRTRRRIATEA iR weRigs arfiafRm
(p-value 0.001) & T AR HATedSl W Hdg
T T |

gRASHT 2.5. AEE H el Aoid IRT Bl
=1 SIffshar H egaITerad & HADI &

quie
(amfRTy #_TS, 1. uA. Rmafei,
dfeld e, WRATdR)

f$uRSTgSs MYMIV DNA A 3R DNA B sfgd
Repfrae daex @1 fSoiigs = =g, fawg
JhAd A greul | SIS $1eFY Bl
faaifsra fear war e Jufdw dfed
TRAhded  (QMRAN) & dgd <@l 47|
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JRAT Ursde BT fAgelyor 1 URed TR Sid
R AT AT | Pst 1 31X BamHI & 1T 3TRATY
Urede & R¥THE SO H, 2.7 kb BIHC
U 83T 3R Y8 SR BI o &N off b I8
MYMIV 8FTT| 2.7 kb WIHS BT pUCIS H
FAMIpd fbar AT iR . Biell P DHSa
gottfar # aRafdd fear | difSiea @ &
fore wranfral o Sig @ 18 iR RRgae™
fageryor & AreTH 9 9@ gfe @ TS| gfie
fhy T T B g AR e e
JIHAV & HRGH W IrIhiAd fhar AT
BamHI RREIFCE Fl= BT gt ADNA & WU H
DI g, Sdih Pstl Tl BT gie MYMIV ds B
DNA @ &9 H @ TS | AFR Al Bl Th
SERCHECIEE KL SARE: Bie 6 B SU KAy S Coo i)
SITGTT A1 AehToeh el gRord g S w0 |

PBRIHH 3 1 T AR & Ty AaRie iR
3ToTfd e HATE

GRATSHT 3.1, Sifdd ¥d 4§ ARWEr & foy

A ATl § S el Bl UThTS ol
(. ®. o, 3rfrer <ifer,
IR, . Il IRBRA, . Al 7@, 0 T,
Rrafeid, AfeatdereA, S, AR el)

Sifds ©F & [d9g sReX 3R J9—3c
CARSIE)

WRI% 2019 © TR, 3RER FHA-HR & HI—C
P 146 SHFET  JUMAfTAl B ATI—ATT
AMEARMRAEYAVE], exEE I U R
heled B Od Bies RAfTAT & dgd Wifdd
A S fawg o T2 | YA et o gaTs 4
A, Fa1g 9relt gaa ufdd | Hafda fomg 4
PTIS | ATNBIE 3R T BT ST TR YeTort
BT 3Mafdd Wy A Refs fHar mar| iR
TET de ATNolg, 79T fagder & mad uR
e arufcds / g1 WX WR fhy 7Y | efor #
20 STHEEE, 31eIfd ICP 4307, 4392, 4575, 6815,
6845, 6992, 7223, 7314, 7426, 7507, 8227, 9414,
10228, 11321, 12515, 13431, 13884, 14444, 14722,
14819 ¥ AT JH<AT UTAT 73T, ST 0.6 W 2.4
Tt Ife?T /91ey 3R 0.2 9 0.6 U= If&T /9169
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@ dra off, Safh derer § I8 9.5 F 10.6 U=
ST /UTey @R 3.2 4.2 S1GT /TGy BT ST H
oT| @y 2019 H, TR TRAT B BRYT GRS
AT s o7 | fhR Y 16 IRER Gemaferal ol
ARSI NehHOT IfSTT U1 AT 84, ICP 14116,
ICP 14801, ICP 14900 31X ICP 14903 3MHT ¥ |
SFDHIG I FeMaferdl HREM T A A
Haeeiie a1 Faaaeid /S Faaeier off |
146 demaferdl W W, 3c a3maferal § 40% 3
3NfeIh BISSIURIRT I T off, o Fag=eie

figra fopar T |

Sifdd ¥ @ faeg IoRT SaHaa demaferl
o

I B g 9oRT SH-ge aemaferal (432)
D TE WG 2019 B IRFE UGS d
Rerfoal @ dg8d @1 TS| STSHISIR.
ISIATSTHINR, BERIETE F YT BIR.Bora I
IR Al A ORI dendaferdl o gars IS
ST e GPU-45 @ 1T Udhel Tfad H Hafea
feoms o @1 1 | 39 ¥ urgRagerRar Rk
ERT I~ U7 3R TRT TR I BT o4
AqMUad T Agar ﬂ‘s‘l HId BT B
geraferal # =1 M, ﬁﬁﬁswww
(FFeRifegq A9, AT ATHRI
(RTSSTaeT+aT Alet ) iR ¥IT U=l el IAT Bl
IRy S TE |

Har geped AT H IART R B
3ife™ AwITE | g3 IR IHS! Alerdl gl T3 |
SRl TR 3T Yefoni dl Rapfs foar 137 @ik
03 9 Tl H T SR qIoRT & Tfrerd HAshHvT
@ IMMER W g URRET (0-1), ATl foRwE
(1.1-3.0), AFTell Hacefiet (3.1-5.0), Hagefel
(5.1-7.0) 3R S=g AN (7.1-9.0) & WY H
fiepa foha 1T | ST &1 778 432 Feraferar §
gfeRIEN off, STafdh 53 Fermaferal = TRt Yvge
AT ¥ gfeoRy yefRia fear | gaa aifaRad, 42
3R 61 demaferal &1 waer War iR doNT
TR I A A TR & w9 § qEfied
frar 1| A9 demaferdl B Hdeaeha S0
(MS, S, HS) & U ¥ aifieed fdvar ar foeiat
PR 3.1 F HUR 9.0. el dd o7 | fUsel TWH




ARTH (2017 ¥ 2019) & QR STORT DI FqTaH
STH-G <] gemaferal, I GEC 8, GEC 9, GEC 15,
GEC 16, GEC 17, GEC 19, GEC 21, GEC 28, GEC
29, GEC 32, GEC 34, GEC 41, GEC 47, GEC 69,
GEC 70, GEC 71, GEC 75, GEC 76, GEC 79, GEC
92, GEC 105, GEC 107, GEC 118, GEC 119, GEC
120, GEC 122, GEC 129, GEC 131, GEC 134, GEC
160, GEC 162, GEC 164, GEC 166, GEC 167, GEC
171, GEC 194, GEC 296, GEC 321, GEC 325, GEC
338, GEC 339, GEC 340, GEC 342, GEC 345, GEC
346, GEC 392, GEC 393, GEC 464, GEC 466, GEC
489, GEC 501, GEC 505, GEC 506, GEC 507, GEC
512, GEC 520, GEC 528 & UTdT Uthe 0T
AR AR &R AFell Uil rgfehar
geRRid @1 | SHd eTdT, & AR & STl DI
T H 94 FeMaferl dI IIRT U¥hed @ foly
ORI 3T ATl UfeRTe g 1 |

Oifded ¥ & fdeg PIgell a1 SIaed B
SIEl

SSAIRATETAYE], TaRE@E WIS Y
SEEe] deafordl @ &l AT 33T BIget! < T
STE UTpfad d Rerfadl & dga aaqe Sifdd
FH & d8d 2018&19 & b IRM I,
Haftid &g § &1 T8 | S H Brgell ==
JeTeh, BfeTlaul ARITORT &I q ATRiSia &
wY H Ul 1| g aRIEierdl Bl S wel
9GP & [dwg D! ARWAT & oy &1 7% |
WY 3R &R Biordl W Uefvll &l hael
aRudedr & 99 R Refe fhar mar iR
OfeTd Well JHa &I UReba fhar 13|
ol 98d B oY STaed el Bl BlcIeD
Heeladr ST &1 uReed gfaerd well
JHEME & AR W fhAr AT TEIER,
SE deaferdl dl 1&9 Whal W qHigd
far Tar | fBdl +ff demaell o7 well 9u®d |
iR AT UaRIT @1 | <ifdhd, 50 dershHl
q _AqH Faaaeierar kAT ysRid @,
ST 185 deThH Al Hda-eid o 3R T
TeTehH DI o HdaTeel YTl T |

AT H, TheRINTH AR §RT I WY
ST TS /by FeH T M /e / Dk

RIE JEHRT & 918 AR HAe [AHE & URMWD
Y & SR Q@ T, STaid FIARTH JRS
AT ARG BT SRR A & IR <@ 47 |
JHTABAR BIgell =1 SHAYRUT 7 20% T IEH
EH AT D AT UREN AT AT FfaRE
Jgfehar uafRid &1 | foudl i) dermaetl 5 40% &
A& Y T AT & A1 Hda1eiel fehar
TelRid 78 @, ®ifs wiee Rafy & qga I
TSI A& AT | FRIE T A 0 W
35.71% I ¥ # off 3R ST T AT 8 I 25
TreTd I ¥ # o |

ST ¥ & fawg 18 3R oIS e
DI ST

T I dgd ARieid & fawg feR
FIAT P UG s dEEfordl (218
Feaferdig @1 STid Y&l 2018-9 & SR Bles
Rerfal @ T8d @1 T2 | 39 SI-a e demaferdl &r
B EBI5C IR ALV B AR TR JTd!
T aEh A AR & fou vies Refadl &
Ted foar Tar | < gemafera, I EC217803,
1C542799 3R 1C582717 F Ml T d&Ih
areioiia 9 S ufoarky uelRfa fhar, wife
FBsC SR BT Dl TRTT ol fexars e,
STafd 20 3R 40 TeTafrl BT By UfoRiEl v
Al ufoRrel @ wu # fafgwa far |
AT & FA—hR Fede B U At
T GIMAferdl @Y ST & 2018-19 & SR
forey | UfeRIY vd |fewdr & forg &1 75 | &
forey gorrforad, srerfa Raxeifosy sifery T4
oo Fred F AT geaferal Bl Gehfad
o | 19 & 3Muds & STel & Ydd 10 9Tey
P IR R Rapre fHar mar| Rars fdy 10
TET & AR R, I§ Ty prar T b
AT Bl 22 JIMaferdl, J1eHid IC 142577, IC
142578, IC 142581, IC 142614, IC 142809, IC
143410, IC 143434, IC 143521, IC 143527, IC
143532, IC 143548, IC 143609, IC 147016, IC
147107, IC 147160, IC 147550, No 2203, JRL-41,
Sel- 481, Sel — 527, Sel-531 UG Sel-563 foreq &
A AR & U # aified off | 2 derafera
B g died 9 Faoa9id I R S
el & wu & gy 1T |
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RIS 3.2. B # Ifdd ¥H & 7949 & forg

PIASFIRTH US| & FeH Heldidsal
CIRCRINERINENIGCLE]

(@), &. deRY, FEAT RN,

3R, @. ARl IIDHA, of. #TeR)

PIHSTIRTT Ul & A8IH HeEldise &l
g UHM WX IdIEH 48 Hel dd 30°C W
Tesisos difers HIfsym R JRIRIT &
PHeTIde IR A 9N & gRT YT foar 137 |
A8 HeEldge &l of fafear 9 fashiig
o T |

fafr & dJRIRTA 9 & T Yadgae @l
FARIM, 3ATSA YRS 3R AT Hfede |
Hfe w9 9 wiia fear ) ugd wme
TRIgde B 150 A ofl. dERBH @ T
fspyor & 3 Hel & 915 ssiia fear ar @ik
IH ARG Hs Tadgae (S1) &1 = faar
T | N e YaIgde &l 150 M. ol ga1ge
UReT & W Sl TRigde & MUl &
frspyr & 6 Tl & a1g Aesia faar T @ik
I9 3URA YRICT e adgdae  (S2) &I A
feam w72 | Sifcr g YaRIgde BTS2 TaIgae &
gRumrT 3raf¥Te | By & 10 Hel & 9%
S (150 . <) & < fsnfia foar war
AR B (S3) 7MW faam T | e vaAgae (S,
S2, $3) Bl 3UBEH (HEIwS) fdhar Tar iR
IS 91 QU ad I Aifed fHar |
TG aCH DI ST SUANT & e w7 A
gRRferd foam ar |

Afed 1 ®He AN U PR B
TFACTC & FAAICId AP Bl b 3R
fheex fhar T 3iR SS9 SWRId I arfvad
BT 1T | $9 958 A1 (Ecr) BT Uel FARIBIH
(AT T W) T I, TR IR SISATSA
SR (for 3+4 h) & ATT AT AR IR SAAIA
(T 9ETHS) & A1 (@ETeiNi| @f
=pyT) Hiedelc | URSpd fhar [T | &4
W @ dgd 39 @ ATy ¥ 3@ uRshd
TR de Mdar T Aiede TR R / e
& A1 fhved wU A YA gRepd fhar 13 |
fehRec’T BT UDHET & gIRT AT B J@T
T R SW Pn BT AW fear wan, oTEf
n=UdRIS I BRI BT TR B |
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Trefieiel & fOog TaeRE (HreHdaRaH
Sl &1 9eId HeMEldise) @ Yeimisc

eI R

qeE, S 6 ada @& 91T @ Oeg
PIHATTIIRITT BT Uh FelIdh HCEIZe 8, Bl
TEIwise Tfafafer &1 sregad yanTerenr Rerfa
@ TEd fHar | gergd YRTT SR serTEd
Tehlgd @ ST T H IR By g
eI (125, 250, 500, 1000 ppm) dI =T
AR &1 faveyor fear T R tda
Hicde, der 3R SuaRd Hlel dI gor A
TR forea™T & TR SICR &l YA
T | AT @ Hhe UaNgde | aral ol
BT TfAfafer &1 24.1% & @i faar|
g TS SATZA Ueblgd (2.7%) 3R Udhd
SUAIA (4.7%) SUARI B JAA H FTe
TR (21.2%), 39Tl TRIgde arilerd™
1000 ppm (20.8%) 3R gURe VRice fAwpiya
AT 1000 ppm (16.8%) X HTHT =T o |

PIRATSRT HBTAThT

Iqrael JT & G 3NeR @ fawg faf=
SYAR! B YEwIse Tfafafert & I 16.9 |
38.8 Ufaerd @ 99 off | STERl & =, gasa
Uehlgel | AOR fHU T arirerii= (250, 500,
1000 ppm) @I AT B YHTIHIRAT HT SRTER
off | 39! UeIwise Tfafafer 32.8 5 38.8 Ufererd
@ 41 ofl, S 918 3ATS VRICE (25.8%) &
AT TR fHT 7T IR & 1000 ppm JRITH
T |

4. Sfds €F ydgd H HRAIaOS 38R
AR ITHETT URATSTH

4.2. TG ¥ YA T 98P ARMSHT BT Sifdp.
aTRRerfcreT 3R yeer
(. 1. T, AfeeABIRISIA, Si.)

R 3R Raferd = (K and SI) & fafa= wa_i
BT YINT B Y907 3MEMRT HiAe wU A IRT
ORI & G9Td T 1&g (fhet GW-273)



# Il 1 due Aol & fawg fear
7| RAferpa—dIvoT arel g, I 1 Tl B
IRTBAGA fageryor § Jg urm T B 89

qESl W (TRl IFUaTRT Hglel RSi Bl goi Tl
# ger # 300 5 U ufg 2. @ < A
SRTCHINTE fedt &1 wanT fear T o)
(URTedIsw, urdifeaia aTfewas,
T Tes s 0| ud dier 1-3
To[epTTE) # gfe uTE TE |

gRIATST 4. 3. ITd 3R e H uifdd w4

gdud UR Sexfded vfdre AecHifsar disgd
BT AP IR DT THITHTRAT BT SR

(. e, erfe difera,

IR, &. IRl IEHRA)

JTESUHH AR AES VY Ugcll & AIH O
TIRTA fHU 1T §19 o & Had H, BURNTG &
g 3R IR SATGH! & §IF HRIY T
FdeToTi | I8 gl ol b SHBT FHT S AT
P 30.53 3R 19.68 Tl o1 | 39 S H
fr=TaT | I8 udl gerar & & feamt &1 s+
TATS 3R o9 BT Wl & IR H T3l T
2| SHD I[N, p(t) BT Sed A ATRIHIT
WU Y Ig Gfe Bl & b SR8 §IRT YR
AT & S A 8TRIST &= H mssuATd 3k
HeTsel VY 6T 91T T W0 9 o7 |
ATRIS Reafd, ol 3R, Tl B BT
AT AR AFATSTES YRR & IR H ST
9 Y YTRIGaT & Udh 3R gie gfaerd o
HABRIHD UIRIT T | 80k HiY ARl & qr 3
Tl @Y A & WR TR PR 0.65 9 0.88 B
g o | feamEr 7 uoifRad e & affiaor
@ IR H HISARAT 9q18 | TNT deg B AR,
HISATS B ol H AR ST YaeT BT R
Y 3R Wil BT I@ail AT BT AT 87 o |
9 T & MR TR Sifdd T veeH
R gexfded dfSAr (1vs) BT gATaHIRAT BT
fareersyor foam w14 | Ig 1T {6 1 9 10 99
@1 3y & a1 el 7 gexfaea difsar gwr
4 BRI foham | 39 1faRad, 2 & 3 a9 @

31 g H S T [ B T | T Y 31y
TR H ¥ IR GHEI, AT g 2,7, 8,10 B
M H W fF=ar o, gdife 9 Wal &
ATl BT I Ya—FIT WhIR PHH oI | FHBI
BRYT BHdld | IADI HH UET & Fhell ¢ |
S ™ | fdge I8 dad <ar & & et
& U ST SN At § 1 gaR &1 319
2 | 59 SIfaRad, Sod ' A WiRIHT v |
I8 gfte xal © fh Sarardamll 9 feams! gr
BB T A™ B by S # gexfaed
HIF ST BT YHTg o |

SIRERT & faoE &1 PR S5
STHER ARG T AT Wi ST TaRAuioR, AMIfoTd
febaT TTT | AR HISAT TRTUOR b SR, ST T
VM WA (54.33%) o, SUD 95 AEEA BF
(62.33%) IR THRIR T (56.66%) T AT | SAD!
HHISTS UMY & SRR, STfEidhaR STRaK
BRINTIG XY g g SedTe HehIRel A fefics
(CGMFPFED) ¥ S 9], 39 d1& HIat a Wk
AT JFMCs) | IS & | FHIoTaw. 3w Hbrser
H g IR 7 59,17 UfIRRT STRETT e 31y
T (36 3 55 ) B 1 DI Y P T | T 38.33
ORI STRETT Bl R 6-10" Fer & a9/ o |
TRTRT 31,67 UfCRIT STRGTSIT & UIRT Wil - Bl
ST AT ST 21-30 TN & d1 2T | ST & H
-4 3R g IRl Hee HoTell §eT Wil o |
JNBR (81.56 %) b Riams & forg 7&v & umi
BT S PRI S|

RIS 4. 5. sy Areficial & gy&uq &
forg eRef aRNBSIer SABRDT BT Ao sk

(3TR. @. HRell dDHRA, . Wl T,
. SR, oIdT o)

I 2019 & SR &9 YT T7 997 Areisia
P YT H STSHIUTHT YoTl. Bl gRoidl rfafafer
R Rifes TaR—IT &1 HIREA GATdHIRT

YT 41 dges ATefiolg & fa%g 1. SiieH
B IR A @1 ger @ forw Rfefes
TIRMAE DI Dles JAHINGT BT HedihT

Annual Report 2019



]

A7 2019 & IR el H a1 ([ MTU
1010) ® fopar a7 | GiEli BT 6.3.19 BT gfeRIfq
foar T | N9 e, I SIS eI ®
3T (200 ppm), JTASTSHAIZH 3 (500 ppm)
@?&W@W(SOOppm)iﬁ@lﬂWW
TIANT 14", 21%, 28" 3R 35" DAT R ORU BT BIS
M @ 24 €l @ 91 fhee? (Whatman no. 1)
TR R Bies R & T8d ofelT & favar ar |
9 IUEARI B g Udhd <l SMUeH @
50,000 9T /B, / Refrot (14", 217, 28" 31k 35"
DAT) &1 IR @fsd Reflol &R ruanRa @
(ST9 BIS I BIS TEl TY o) & AT B TS |
TS ITAR Bl 5x4 1. ATHR & &S H g4
IR IERT T | START & 99 15 B b
A TS A1 IRY T ITAR H SR H S D |
gfoerd S B 3R ®TST /R dI AT<Ied
IR R Rapfs fhar 71 IR BAd Helg &
Y TR IR TS RDTS & T8 |

AR RIS, AT 14", 21, 28" UF 35"
DAT W 50,000 9% /gde. /Refliel @ &R W
TS Rellol & 24 Tl & 915 3ffaersdd / 500
ppm (3Ed FU 25 I /BIe.) BT TANT fhy
ST ¥ Ul < SUIMGH (8.1% S8 81T 1.6%
FISC F3RY UiRIed Belel) 3R JFAIRT <
(20.4% SSBIC 3.9% RISCIIR T DHelclg bl
AT H A 5.8 3R 1.1% ST BIC IR BISC WK
Refe fhy 77, T S 8 3R ®Ee WR
U] B W H HHLT: 11.28 3R 12.82 UfIerd of
TR TfAfAf 96 78 |

oo dfew gRRNGIR &1 fagieq @i
T

qifsad TRIce SUOR &l WKss dRIfAS ol
AT HEE & 7l TANT B SRS & 13
el | B IR SN § U HaT T &l
s @ for wivaa foam 13 | |gfgde TR
W HAA B g giie o™ =i+, IRres
IR TR 3R BI$hH TWIR TR W | dT
3T cry 1 3R cry 2 oI faf¥re dRAleR g1
@ s AqIfe Agad Al sMsHleled @ gfte
IRyerd ARRIRT & wu # @ 517 5a | IRTerd
RIS & T 13 fagadl @1 ugdar &l

Annual Report 2019

TS 3R SN YHTIHIRGT eyl & for 3=
TSR Wi & WU § URRferd fhar 3 |

TSI folegRT & AT Bl dICT 6T Iy

I79 TR d1ST & < 8707 TR g 1Y fS7eent
TN 3RS &l IRl 3R € SIS & forv fhar
T U, ol & WIS 3¢ 3RER @l
SUETRA Uil WA TS | 39 gl &1 et
VLBT 3 3R Dipel (difSifed dgrer) der
IUAIRT Td (AT Belel) & AT Bl T |
SIU SUAR H 76% B A 3D Jog o)
Ol @Y TS, ST VLBT3 (19.9%) 3R NBT 6 & 11
(15.6%) & TN |H G JIax F B! 74+
ofl | TG&R & AWMl H NBT2 & NBT3 (22.2%)
and NBT4 (24.5%) @1 YHIGHIRGT )16 T Ud
TR HHG T |

I U T H O gHadl de
aTRRerfcraT (NBT 17) G Feoll UrRRerfias (NBT
18) ¥ fA2foTe T ere] dRYerd YRISIRT BT
SRAT ST TWIR @IEl IR T A T b 11
3R 37°C R I IR ST [l I | MR
BIS MY HeeRl & Udb U Bl Tl A RIS ST
SHeIe faar TT 3iR 28°C R 24 €l T AfchiT
BRI & T8 G B forg vre faar |
T JMMSHIeic AT T 5x10° CFL/ml TR A3
foam T IR SHH AR feRed arex e
T e 5x107 CFL/ml 3R 5x10° CFL/ml &7
fRToT T o ST @b | STcHST VIL-6 Bt (WifSifea
PIe) SR SFFNART o (FfeT Dgler) & I
A Ao & W e PRd g, al diel
3MSHeicd @ WF sl & WSy foregyr &
3" SICR & AR iU fageryor faar 13 |
ST 107 W ARG RS @ uRidl & BRI #
GRITT T AR I {U—eTes el bl uRI™AT 1T |
URIH IUAR Pl U IR QIR / GRIGId 1307 |
YRy GRIT H 15 el o | ol IS Bl §E
e & 918 BeIdd oal B a9 ddb IR AT ST
P a8 UG el gl | ofral &l Jegax i 24
Hel & JiaNd W e favar o oy ufcrera #

gRafcie feam T |
SUAR & AR &7 (DAT) T4, for=Rr




BT Ui JIeR 6.6 W 29.8 TR & 49 o,
T4 BT 1 PIs JJax 7ol o | NBT 18 esa 5 x
10° CFL/ml (56.7%) 3R 5" DAT W 3ifddq

IR U 1 718, T o Iu=RT &l Jerm A
BT TR AT | S TRE DI RAfT 7" DAT WR Ufera
DI TS| NBT 18 H 9" DAT IR 5 x 10°CFL/ml TR
86.7 1 3B FGaR UEd B 78, s a1
NBT 17 # 5 x 10°CFL/ml (83.3%) TR 3R VLBt 6
esa 5 x 10°CFL/ml (76.7%) TR Yférd &1 T8, STafdh

Heiel H Hgax 10 ufaera o |

eINe] QIS PTUTHT Ul

TR b gd ABRDI Bl FUfRd
FA B BURIIE & gal 18 fretl, s1erfa wia,
RRIYR, IGFENT, ddig, g1, el [Iemag,
DRAT, BINTT, GO, TRMYR, AR,
AN, BISRTE, TR Ud ARRIVYR BT a9
2019-20 & QRT FeToT faam T | eRe A
S RS BT 53 WMl H g0 PRI B
Afedd T e B SUANT fhar mar| A
IR g, |eoll, Tofe, Hahl, DU AT
@1 =1 RRerfafdal | |afea off | g7 9,
TIEBIUTN & 14 SHI—CIZ Dl RbaR BN
oI R OR frfe foarm |

N STSDhTUTH] BT URSidl fcrfafer

STSHIUTHT UoTT. B o a7 qHfeea) Bl
Repax forar 1, I <1 T SRIaT BH @ el
I Rl 919 e ¥ IR UF Bl SRiST T &
% fhae @ el 1 o1 @ 9d 9 Rear
foar Tar| ugel <1 wHftedl @ ugaE <
ISl @ ®0 H 3R RN FHfte &7 ugard
A SdMEH B wT H B TS| fF BN
SISHIUTT UoTfadl &1 URofdl Ifafafey @1
JATHS eI UAIGISIR, TS Bl
foam @& Wd 9 Fufd & Siai=eH H 86.4%
D TfAHTH IRt Tfafafr Rere @ 18, i
RECICIEC SR S G B (S I B G K
(82.3%) oY | TTITTEINR & U &), ATl

H 76.9% & 3Aferhdd uRoidl Tfafafdy arg s,
1 a5 <. ASAIE B |1 'xe] waftedl |
HHIT: 71.1 3R 66.4% TS TS |

RIS 4. 6. & H UfTufdred FA9ea=T 3R
YNUTIR Y9 & folv Tafad WRUdaR| T

HoAThT

(arferer <ifera, €1 . =er)

% 2019 § &9 gRRTST & WRITART &

foeg vfereufdrs gvrdi & forw am= Sheueul
B Wies o

UfeTelTiefl &1 acqd SS9 UoueT AT JTUce
BINPR® T THHR JATal F © S e
HHTSS] & IAET & AIH ¥ TUh Uled o
T YRy W Blsd ol PN yomferai #
WRUTIR Yde_ & foru Uferariell &1 ar=awor
IS ¥ Uep SWRaT & © | JfPh WRUTART B
i3 ©T I AT HRAT BT WHlell § R
TARIE W™ W SH6T RI=0T B I qITaRoT
H YT 93T & MR I AR LML AR
wRUGIR  fawfad & Sl 8, g¥fery
ofaendferes ema few &1 9IiT B
RIS Beld &9 & Wd § WRAAR Bl
IR I fges ¥ th dhfoud SURI 8 Adhdl
2| S T BA B oIy WRIE0 Bies B
g ddTwRr, gsfaftrar  urfdwaisr,
Jeeva=ivr Afufaw, frafsRersfad
fafaefaar, sRatesalT  Haifesarg,
SFMIFAIRT BIAAT O WRUTIRI | Hles d
Wd I FeptAd far AT | ogd |6 3 fhe
afecdg @R o+ . 8 (fF R 1882-306-4-
242-1) ST g9 @ BB <X [l B
VT UHTa | B8 ERUGAR el 3R
DIB] 3fferes FTfdT BT |

URIASHET EF 005, $N H FIGHAT W

TS HIRTRYT
(AfeeTdITT ol.)

g STS.ITI6 GIABH (HATSSIISA UTHATDRIET)
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HET
ICAR

BT Sifdd Geder=

g S e GG ARiNie & fIwg =
TRTBEIA AMTBHRDBI DI T B Bg BH
2019 @ TR YARMSEIUATHA H UH Hies G0
foar ar | 9 SUER g9 & ISl B gars |d
Ugel TR FTRAT H fby Y | AR FSSirg
H 5 gRmEad fby Y| O fee (wor) @t
gars SRd Y ARl & b & AR 54
I . & V@S IMHR H B TS | T H 3D
SUARI & WA fear = o & T1 =
IR g™ /20 gm’ (2 x 10°CFU/g) & |1
TR R STARYT T2 = IR7e Hafefers /20
gm’ (2 x 10°CFU/g) & ST F_IRI FRI SUARY
T3= REMAE FR&AE / 20 g m’ (2 x 10°
CFU/g) (Ewd fafd) @ <« T80 &R
SUARY « 5 BEGE /1 b, U1 i gae. &
Q1Y AR SU=RY T5 = IR b | BA
AT B YR | odhR 3id dP 3D UeToT fohy
Y, S b URMS GIASMH FAE /200 cc FaT,
Uiy &) $Hars (. /), RT3 ugal ufdy e
TF e @1 AT (20 el &1 3iRTd), B
FHels R TS TS FaAHid (20 draf a1 3iiwa),
B HEls IR FaT (200 cc) H iR ST (5¢)
3o AP FAfte | B Susl (fb. Im. g
&S Ul e / gac.) Rl &l 7% |

| ITART BT IR B FARE (a1
TG STS H) I, TTexd Uil Ul 6T, STR&3MS &l
BH B H TJAT IS Bl g H AJURT
BEI DI A H HATILT SRIAR YHTIHRI AT
T | HIETERE 1 T a1 ufa 8. &
IUFIRT A4 Bl GIAGH FAlte (98
H@AT /200 cc Fa&T IR 12.21 TAT /5g TTe+),
Gier $HaTs (22.69 9. HY.), Ui T e B Fem
(10.14), RKI (1.87) 31X SUST (6.87 7 Ul Ba.)
DI HH B H TATHRI UIIT AT | 39 SUAR
& GRYI B TRE B Y 39 SUARI & YRuTH
|

D! HFA H TS FAGMH, HATSSIITSH

g=hI ST BT Sifdd Uae

Annual Report 2019

BTG & RN & de fear @ @t o
ENIH 2019 © SR TP Hles GRIeToT fhar T
qifed el § T s gAPM Ariioie & f[avg
=1 aded GRS &I ST fhar o
AP | IUAR THd] BRIPA & JJAR By
MY | AR ST DI A9 GoRTaci=l & A1
ST AT | UT SU=R U geRTacd &t 10
UTEUT I SRIETT b 17 | SUER §9 UHR o
-T1 =9 Tell / 1 29 Ufd 8aes- T2 =@ 10 TT.
gfcy . 1. AT B &R F geEed giesr &
A1 I SUAR T3 = @ 10 U1, Ui b, 1. &
DI TR W IR ACRIA & A1 ol IUAR
T4 =10 I1. ofa fb. U1 991 @7 R & IR
UAAIfeIfdam Rt @& Al 911 SUER T5 = 10
. ufd 6w 99 @ &R W geEed
FRIA & A1 dIo] SU=RA T6 =TI +T2; T7
=T1+T3; T8 =Tl + T4; T9 = T1 + T5; T10 =
FEHE @ 1.0 6 7L 9fd gac. Til =
TFIATRT I |

SUAR & 91€ BAd & YR A AN
HeTs ddb 3d UeTuT fhu U, O b gRfae
IABA FARE/200 cc T, BE PHels IR FaTl
(200 cc) 3R ST (5 ) H 3ATH TFHH FHE 3R
Sust (&, o1 ufd sEEs 8k e ufd gae) |
A arferaT 19 3 Uwda *ffds] & I8 udl gerd]
g f 1 =7 ufq 8. i @b + 10 {5 TT. ufdy
. 1. 99T BT &R W YSHAT TRIAE B
1 419 SUAR dAT 9D 91 T8 SUAR FNP
(98), RKI (1.68) 3R SUST (6.84 < UftT 2a<.) &
e H IS STER o |

ORASTHT EF006 €19 URAl A Tofed Hd

JuTell W SUYdd PV SEH b ARgH A

ST feamil &1 AioTd. e Sl —
™ ATTERI Hdhed=T

(@1, waeer, et diferd, @. A1 e,

9. g, Rrafeid, 3Md HAR T,

it <iferd)




TIFABT 10 % BFR B IRATSTHT BT fIaRoT (2016-2019)

™. . faavor 2016 - 17 2017-18 2018 - 19 2019 - 20
1. el qoie (3) 26,80,000 25,70,000 28,80,000 19,45,000
2. TY (%) 26,47,287 23,36,448 28,60,738 -
3. erar fafor BRisH
5 |/ B R 4/120 fra 20/870 freTe 41/1089 fram | 21436 fram
EARRSECN
kel MER /e T Rl 10/157 o 31/465 T 25/478 T 34/889 fopaare
T Sl B TAT AR 0/0 fram 14/490 fopsaT= 16/276 fam 06/298
NTE /el fur
TRIUISR AT SIAae
q SRR e e S 1/55 T 02/42 fpam 03/42 fHam 0/0
ENISRCECHIETY
T A e | 185 far 02/88 fHar 04/202 fHam 0/0
ol v e = e/ 0/0 T 14/580 fopar 9/370 fram 08/336 fapaTe
Gl b
4, [ i < by o 417 fam 2535 forar 2457 foram 1959 foram
Bl fbaT
5 SRR ?ﬁ T 09 20 09 03
' srenfifear (e 41)
TofeAl @ d8d ®ax fhar 33 8. /165
6. 0/0 40 B9/180 fpam | 32 Bae/154 fpam :
T &8F /B fHar [EauE]
ool & Ted Pax fhar
7. T 85/ e eI 2236 fFa | 12 84/110 fpa= | 18 ®a2./300 foham 4 ga2/34
8. R fbT 70 gRaIR 154 502 612 507
9, we draar (%H) 100 % 117 % 130 % 121 %
j0. | vard # 02 % 08 % 18 % 23 %
1. ICT # - 331 fBHHIl BT AEEd /T CH VT /BHgH & SIRY HaR fBar 17 1R 630 ¥ Afdw e
HHfoTSr qon B <araren difsar daqele by T |
12. gfar gRarR G ama (3 #)
. g _ORLT A
& Bel MR Ai$ge 0 6821 9850 WHC] B hels
BRI
ETl“FTlﬁﬂ 9] hShAR -23,692 HShreT - 20,042 hshreI-28,414
@[ 3 &S 0 B - 16,282 B - 39,150 FHY - 15,420
T JETAT JAETRA HEge 7,600 6,000 12,722 6,500
q JeM R Ay 4,200 6,250 14,000 9,720
© THARTHA TR el 2,300 4,650 3,650 4,230




]

g
ICAR

AR 11-2016-2019 F URIISHT I H RIS JTHAT /g 2001 I (FHFSId, AT doIR)

@.
3.

BIST

wrferfaferat

1.

BHYeH SR Hex (Averh)

TRET, gv8+, GRIE], @RI U4 arae Tal 3 Rerd ure e, wef ol dWiew, vt
HERiTe f3at 3R IR 7 a1 B B F a1l 16 9 31fde By siwiR 2|

PN TR da (TUIT)

WRTET, GRIET, @R Td araan war § Rerd ar vdRd, sref A s fie,
TIIER e T | T-dme] Hefsd 9 gafod g R 98l IRE 9 uUars
P B FH A ael 16 F 31 R 36R €

P TR De (CEERIR)

WRTET U4 @RI Tial # Reyd <7 TR, Sef % 20 dwgex Rived, gexe
(Tamsd), smyfre drenfiferdl w fgwmh wu # wifew, Y fhew S,
gRfIeT a1 iR TWa £ |

T SHISAT

RIRTET, %=1, FRIET, WRI R qreren Tral H Rerq ai= 2=’ sorsdl, Sisl
BSHI T BT 82 € |

FEHIT Heeae sarear (i)

T, a1ger Ud @Ry Tial # Rerd 39 Sy, S8 g™ sdrsdt 3iR
TP ST IATET SHIRAT & |

UIcdce dHoclde ghisdl (W)

GRTET, FRiel 3R @i ial 7 Rerd i ¥ e 899 Ue TS diell e,
el YT T arell U yoredl, R Riwed iR ufell Afeat g Sude € |

G ST sTEAl (T

X181 Qa d¥-1 WAl H Rerd a1 g @ Y- Ud IRER) ST ShS |

g oflTd qrell 3Follell JeTeH SISl

WIRTE], d¥eil, R, d1dell Ud @RI il § Rerd gef 18 =g T areft
JTSITAT SUTEH PN, STal aRT & (afid vd el ®u 9 SucTer 2 |

9.

Jfoerel T MR gHhrsat

& vd qraen At § Red A9 Myt =gfewd o M saTear, wEt
T I, fyu Rived ok ¥ we gfaumd Sude €|

I 2019 & SR BAETG BT BAAT § Sifdd F dI Rerfar ik 93 Rard
qTferar: B, UREA AR AT | Sifdd wa a1 Reafdr (2019)

HEd | sfaes &4 | =it A | GIEG
&1 2018-19
EIEC T T D RepdIeT s=Icad 15.44 % TS BT
3.28 % ®ISC $3R
ES REICIAEICRE JAFRT g7 10-15%
BIgAT =T SET TARTH ifRidrRH f. sp. 5-35%
BIEISER! TR JreTordT 5-30%
AR Har T UG qReTH I | WeRIfCTH Tl 5-30%
T ARG f. sp. oif~ed
@B 2019
ELEE] AR UIGT BEDT [REIEERIRGUR] 5-30%
SEICEED fEpader g Icad =7
RSIKISER FABTATDIRIT HfSfore I
NIEIICEECH N S SRS pv. RS <A 9 A
AH RS qrgRYRAT RS R 9 A
B IATHN NESIECIERIBSIEE] A A 3=




Bled T JReaRHgfear fa R 9 A
TS e g PH AATgSISgd ITAfTHTe 26 e /e
qIFDHT BTl AT WreTe™T BRTSt 10%20% BT & ol 9ri #
TSI AT TAT 9D AT TN =
$IRES beUer freeea Rl
SiRTReUTaT,
et fferdget
TR e /e e THORITCIH AR =7
T% ve R @re | usRegaar iR <[ | 9=
IR TEHRIIREH TS, REA A eI
BT IRTANY AR ATet=T =
IRER ferfieR ®ell Jer® qredT fager 0-65% U<l AT g9 ded /U1y
ol 986 DHieldd qredT fager HEH
ECIEIIS HeAIITATEST Vel HeTH
RARATH R RARTH ggH qIH 9 I
BTSN JTHRY BISCICNRT Boi-] RA A HeIH
[SUGRI RSIKiISED AT Ao [T T
[OEEIN] Pleciegd e
fersgforoga
S B JTH SRam facen q2H
T Bha RS ATEHRIISH 7MW W 9
HHTYRT AT e HHRURT Y. A 4§ I
ERE| WRIE T4 B 98F PGRISSECIEIRICE] 15-30%
o PSDHIT Repeifdr SRiford qH 9 I
SIECED Blelciiaggd bioaw 7MW W 9=
of §aT /el Het | UoT A fawmg qH W S
HICHH ®e aH TSR feregRT 10-20% AT JebaT
R
2019-20
RIS AT T 9eD AT 76 10-17%
arsiRet arsRetr agfyenm 20 9 30 % 3R
IID /Yrey
HIYAT T | Hell d8h eferpraut IR >50%
LREIR TRIRIH ATRIATGH £ sp. AN | =[A I 7egH
Har Fe ThoRIfCad ATl R A
GRS feperfirn SRiford 3.4% oA
o wetroH 3.4% 9
R War G TG R AT | FhoRICTH Aol 30% IH




D
)

HET
1CA;

Ru@%sﬁ?nﬂ?ﬁ@mmaﬁﬁ?rﬁiﬁ?év

YRS, He e
SISINWICIREICIN

TRHET T IRARIT ISR, faRiRe aral A3, ofiaR Teys, qH ¥ ST

Mg, EHMgE, (aaRed, SIFRT Ua J9

Sfa® T &1 a1 Reprs
o HRITSH JASHFCHR B UgaM &l 5 AR LRI H T Y ITqd IO dh & W0 H 59D IR H
931 g &1 RUT farar ram (Faar e, 41 @, Aer) |

o URWTET RAPARIRA 3 BT 9IRA 3 ygell IR RUIS a1 11 2 S Yor ST H 4R A1 Jaar
PHRAT & (AT AR, ). &, ARN) |
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A1 P} sifcifaferan

UeTHA fha ™ A JioEr (24 wRa,
2019)

AT (A TR (1 AT & IR &
AR IR JTSHYIR UG THTH, YR §IRT
foramt ga s ufafAfert & | faid 24-02-
2019 B & HRIHA AT fbar ar| S
STERT BAR, e (@riarss) 4 SuRerd
AN & VRT3 /T &R fami gd o=
gfafafeal &1 diga feae aon @ ar |
SH&RI 1| €. Udol diele, Ggaa Faerd
(ergeT™) =1 UIgE.fhar AR M Ao &
IR H gieIRRI | ==t 31| gfesrRn | dies
fhaT A RIS ST & YHRY SrRIHH &
|RIAIT Ydied  11-00-11-30  d9 A
TITHAT BT A9 @] 91 BT TRV &7 | G4
ATl DI $9 AT BT A ol DI FATE &l
TS | €. atfret S % SuRerd Al @1 deer
a%ﬁﬁrféﬁ%aﬁﬁaﬁmlﬁﬁ.%ﬁwﬁ
Hrihd H WAy fhar) € @, L WA
ggdTe UTg Ud fhaT | §9 BRIHH W, Uh
A ¥ ftd feai, o e ufaffeRy,
JSTT 3R R & T =1 9T forar |

Tora fead (26 STaRT, 2019)

SMSUIURTR.UARMSSIUAUY §  dsiifHdl, b
N BTH BRI &b AT oA fead g9
T |

Sfde ¥ R feam.asn=e aReRe ardr
(02 w1, 2019)

fPaF—ase URRE ardl bl AT
fE9T® 02-03-2019 &1 3ATS HTTIAR.
TASTSIYATH, SRYR H 5T 137 | 59 drisH
H TSNS EIUHTH, IAGRT & AT A=ITIeh] 3R
MMERANESCYAIRNR, HIATA AT IS YRANTS,
&A1 D7, AR P I T (Tengiey vd
) @7 FRET S | AT forar | S STereT
IR, Ry®d  (HTIAES), SITSHITIIR.
THATSEITATH ¥ Wl T SR gaTRimIRaET
BT TR 61 IR HY # A= yeR & ¥|

3R ISIPT 7 IS, <loISRA, BIgell a1 A
TR UARNTREIUAUH e JIEe B
T Rl H IRT fhaAr] A &R St W
TRTSHRIRY! Uer0 & d8d &l 2018-19 &
SR By g IE TR, I g ok
RaRa s R gar8 (6 fs), il asd w)
gars.Riarg (13 fe) iR vdidiusdl qars.
g (10 feH) &1 AR s srgdieror
Sl Al HAR, Sf. U Ul 31ATe, i IUTa
RSS!, Sf. UBTeT §RT Aled Hedldh <H gRT &l
T | ORI, Iialel 99R, SRSl Ud IRFTT &
T AT fhaTe 59 HrRIhH § R oAy
AT 8T | URRS Tl 9o H Sf. &. 3.
oM, Sf 0L T SR S oifa dferd,
AT UASAITHYH, IR §RT FHAY
o T |

RIS #fgar f&aw (08 #d, 2019)
fa=TT® 08-03-2019 B! fARIERT AfgaT fead &

TR W, Sf. STERT BAR, e (HRiaEd)
< e HaRE & A1 Bri%H B Igdied
fpar | e & fafi=1 d=ifel 9 39 rawR
R SITarell Bl |Aarerd fdbar | €. fa=re =1 sttt
BT ORI AR AT feasy AAY ST BT 78T &
IR H g |

641 eI yde Al 98 (18 AT, 2019)

691 R yde AT QSTHRAT) BT 5@ <.
SR BAR, fewd (Griargd), SEHITRR.
TSMSSITATA, YR B fegerdr H i 18-
3-2019 BT B | ARUAAl Haw, IFT ARy
JTRT Fei & w9 H Sf. B, TH. AT, W
ISP, SMSHTAR—NSMEVHY, YITeaR; <.
T B GO, T dEld, ISR,
THRIRAIRIATS, Heh; Sf. Y. &. AR, Y
Td YNITRdE], UIQY Uoid Ud  ATAMRID,
PV Feerd, BIRITG; SI. Udbol BIeld, HY
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Qe (STHET), STSITIR. UAATS I UHTH;
IR . . Al T, sl ANBRT TAT AR
| & w9 H U U IREE A 986 | O9RT
fora |

ST SRR FAR T W wEwl P
wWIrd fear| 7. uds HIeTd A
AT ATYAR—UAISA T, YR B ITHET
IUATR!, AL FEAN dr fawR ud
3mIeRra Tfafaferl o wera Rae gqd & |
e |id 1 547 ARUAAl B YR ShA
R uga &1 | ywTfaa erigar femfdent
WR 8% H gRYE & fendel & rgaR =4l
PITE |

PBIeSwhIT ATSHIRDIUT TR RIS
faml @ forv vep feaia srfemen (20 Ard,
2019)

TS ATYR UG ITHTH, YR F HIHIU.
BT H BIeSTDIT AIGHIGIUT B HfHEBT, Urey
I & Ples wRII e 3R SO
Al @1 o Ah—HwTs &l gHfedar w®
U i sRIEmer &1 e fhar| 59
FTAIMAT BT TSI ST grafora
BleewhId RIS & ded eXfi<el 4, 8BS d,
faqi®d 20-3-2019 &1 fHaT TAT| BRI &
I FEIANT AT BlAEesl d wd H oid
denfrer o @), 78 faeel QiR
hlcewhd IXgJHCH 3h AR UHET o
(REABIS  JAARIC!), FABlS, DicfhI=T,
JUAY T BRI § 1T fofT | €. Uehel BIerdd,
AYFd Rerd  (THTE), SIS HITRAR.
TRISIUATH o Plog WR W Sifdd w4
ydee & faRiy Wed H PN H wicewdu
ASHRGUT & IgE! STANT & aN H qarT |
S UL qdoH, I SR ST Rt
PBleswhld GRISHT & U ¥dh
eI |

BTl A SUAMAT 988 (04 S, 2019)

HIDBT 3R 31 debfeuds URUMNT UIGUl UR WHiel
Hid (UhUsey) & dred Ud Yeed
AR & 2 99 ®WR R Ud SUHMRT

Annual Report 2019

IR, B g??rﬁ IRHIA, T gD ( ﬁﬁ
PICfI=), THMESITdTd, VaqR (99 od
fawy faersD) oiik . ATl fSare, smgotiadr,
YR (Fe Ud favy faeivs) enfiet o | Su.
[T @ dob PN Meerme™, QR H fais
04-06-2019 T B | AT fARIvsar aR® 89 &
PR YAASAIVAYH - ThUSR] & Jde &
oy Ay o1 S UIeH Aigge &1 geia 3 |

5AT AT STFAYT AT 98 (11&12 Sf; 20
3T, 2019)

541 TR STHYT AT d8 31 11&12-
06-2019 T IMSUIYR. YANSIITAYH, TRIST,
QR H €. SERT BAR, (e (GrRiaE)
D1 el H 8% | 11 5] 2019 BT ATSARAT Bl
Jod o, offer diférd, g aene vd war
YIUHS §RT AU Y @rTd Wdied & Al URY
gs, M® g €. e AR F Hfera
feufort <F | Qe & sy 7 WM &
I & forg by U fhareerdl, S b
weNIfTe Ud okt oAl o1 feded,
TIRTRIAT ATYATAT B WITYAT, &I BT Fol;
TS UTYRR TS YRS, 5 el & arer fRrer
PRIGHA TG THIRY DI HHEAad A H
ASI=1epT BT YAl (ST SD S AT
@ 3T ofl) B U B | S IAMTR] g
Pl IR D] e TR @ W R
IR HRI H G AL+ aTararol g1y
R R SR &7 | . 9. Biere, Sygad Fasd
(ergda) 9 fafr= orgdu™ wrimHl Ud
TRITYAT AT AfTefTY HRATS T FHIfad &3l &
Al | HEfRId SRl B 96F B SR
gegd fear| W@ iR 9@ faddifg
RATSTATST @1 YT & IR H URITSTHT & T
D]+ BRIHH.AR UKIfT BT | T TRITSTAT
gl @ % forg derm o= |MT=
A&l W Fal BT 7 591 SMEARHT B Ugell

A 98® faTd  20-08-2019 B EE |
URITSHIAT & RPPII URT@l, ¢ GRITSTHT
TRl o YRICITROT oIl AT Y&l IR <@
A B foy 531 SMZeRl dod @ TN




Y 9o 1P 06-01-2020 DI SF. SHTETT
HAR, a2 (BRIATED) DI STederdl 4 8 |

ARSI AT faaw (21 S, 2019)

HIHIATURTE I SIfqh T Yaer HLIH, YR
(B<Te) o oAl 21-06-2019 BT ‘ARSI
ART e w9 | WrTd darE Sf. :ifHd
ferd, were d=fae o fear | €. debs B,
YT e (SIHeT™) 4 FARIE Bl federdr
P 3R STrae I Irse fAfor § AT B 7EAr W
arReE AT 39 3[R WX ORIeR &,
TSI 581 HART $easiy fawafdeery, YR
T N7 QIR MIH WX UP JET AR
foar| sRied & SR AT U1eHT 3R BT
INT TR qifsar yef¥ia fhu v | WRemE ®
[T ISPT 3R W% FaRAT 71 gy HATeHY,
HNT IXDhR gRT SUAE MU U dr;i*-l"l ?:IT‘T

TR & TR AN 3T H AT forT |

441 STHYT WelsdR |Afd dod (03 s,
2019)

MM HTYAR UASAITAYA BT 441 IRUAT I3H
(A ARG @1 Ygell dod) f&Tid 03-07-
2019 BT TSR YAATSATHTH, YR H .
1. S AR, qd ene, UUHRIRET & feeqar |
gs foras S a1 Y. <fd, qd were s,
MRS SRAISNR, HRATA Td Sf. TH. STHAGRT,
gq 9T, SSHITaTR SIS THIR BIfcThe
3R IMEHITIRIMMGIATSTIANR,  dTf%; S
TSR BAR, fewd (GriaEd), SEHITRR.
TSSSIYATM Td S, Ul Biere], gIad Faerd
(FrIHeT), ATSHIYIR.YAANSITHAYH MR
e HaR (3ReH]) Ai2d = 9e Higa
o | S Ul. &. Fhadl, FaRI, TARAT U4 Jd
TED HeleTde (i vd ), srsiive 3
o H e T Haw & wU H 91T forn |
93% H AR & el ° T 9T form
R S v &, oF, v dsifae (9eu
fapfar fasi) vd vy faefr fa=me s+, S,
3R, @. el qRBYHA, T A1 (B Hie
faretr) v gt e fast SR e faem
T, S U e, ue dsnie (@

UeRTasT STFHIRT emfie o |

JRTHT ITXI  3IMMR TS HITIAR.
UHTSEITATH  YIerpIRAT 5 I+H &
oAM= waei &1 SRT fhar iR weTIfe,
YRKIBITd, FHNTR, ¥hel Td BIATERT 9+l &
fagTmaeie W) == @ 3§ R B g,
JIRUHT B 37eeT MR T TSR] 1 3MSHTTATR.
UAUTHAUS URITSTHT & d8d fAwRid ©ie T
IR SR Ghe dadl Uted Gaer dg Bl
THRMSEITATHH & IH BT Ao # SgaTe
53T | S qT8 IBI+T JERIUT T |

TSR SISl ATE (16-22 31T, 2019)

Sifdd TH gdeT I A RIvEl, YR H
fRFi® 16-22 3R, 2019 & SR TTORYN
SRS Gl AWE 79[| 396 dgd  fafi=
Thall & dai DI AT I F9T & §RUd, |
g g B feam ¥ uReai @ R S
TMSRETH | 1 dTel g9 B IR SR
TS | gTdi BT 3F 91 DI AHBRT U B
TS o fha WD A 59 ToRYN B G7T W
I3 fPy S & &R M—U™ & giaRoT
qAT TR W B dTel HI|T DI b ST Feball
2 | eI B G A1 Ud WRIdIR fa9igst
<. 3fferer ifeéra =1 gar fob g|e Fra=or gq-
1- OR & AU Ud ARferd e § ¢ & urer
FTRR TSR & helld G gfg Bl T S
AHAT & |
2- FoR vl H wTEARl ERE SN
TATSHIIT 1-0- 1- 5 FIT=rd AT ARSI 0-3-
0-5 Uferd & &1 %ot RaeH ¥ U8l
frsdhTa B I TOREN T &1 Sfieh © |
3- AfeTT dice (STEIRIT dI8hIaRIS) JHE
DI B I kg H MORGH TR BIS]
IR
Seorg=g 7 fb ST srfa e A
RPYR TR | & HB[UR 30 WEIE gd A
TORY A GafEd Bu9d Ud Fh301 & S
@) foega ==l &1 difds QR TR Al o
ToRE™ | oa faeg o 9 | g9a dgd
FY PIAMA H ORI W G-I §R
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oI Rt & weeie fav Ty |
oY ugarsT (13-27 RIdwR, 2019)

TerE # fedie 13-27 RideR, 2019 & SR
feaY urarsT #=raT AT fSRADT YURY ©F. Ghol
DI, FYFT e () §RT a7 13
RIdeR, 2019 &I AT a7 | SF. BIered ¥ T
IgeT F FHN ThAIDl SNR STU W
SUARRAT &l 3 ST=ar/ fhami ddb 8T #
UEAT BT RIY b | &<l uwarsl & <RI
g gfcret anfe gfanRrdmsll &1 smars fdhar
T | & UggTeT T WHU Ud YREHR fdavor
TRE feqie 27 RideR, 2019 @1 e
e &1 SuRAMT # HowT gar | & arfafdy,
feere, dga fRee  (IIEUE) R
gfeafiraret d faoidr oAl &1 Fdg

JRIBR g YR U TR G [T T |
ﬁéwﬁwﬁafﬁwﬁuﬁ@wﬁaﬁa‘raﬁ%:ﬁ
@ YANT B 91aT <1 Uq I b 8T o
PR TR IR AT | 39 TR R 296 H8Iey
q usE 9 =t A= SrdmAl 4 SaEgd®
AT o+ & g AIfSeRA vd wHarRAl &
T < | B RaarsT & A% M & forw
TSTITST AT & T Tl dT ARIEAT BRd
gU, e #Eed o oM & iR 1
TN & foTg Aaq TIRT WR 91 <1 BT HaT | 3id
H g1 YRGB AT BIRIHH T~ §aTT |

1T e B 150d] o7 fafSr waRE

HETHT el Bl 15041 ST iy Bl STgganR.
TSMSEIGATH, AR H qN BVl & A1
HATIT T AR 02-10-2019 ¥ URY g T8 &
SR 3 iafafdar mafsra &1 18, Safd
T FARIE f&A1H 02-10-2019 BT AR T |
HETHT Tl & S @R S9& el R fAid
28-09-2019 DT Teb TR AT SmAfore
DI T3 ORI U & el | 12 BEI A
AT foram | BR, Tfd Qd qIiaRoT bl W6 I8
B 7T IR R & FHural, faRy wu |
AT IS @Re® & IR | Thell BEI & A1
SRS AT GITd HRT 8, AR & d=ATTDT -
QT 30-09-2019 BT 7fq & AAMD Thel B
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SR e 3R BTHT BT Tl & 78T & IR
H 9araT I TWREd & TN 4§ &) & fo1g
hel |

A # O fRA® 30-9-2019 BT UD
fRdg—ere uforfirdar amaifra &1 g foraH
Jenfel iR Wfderd e wfkd WRE
gferrRral =1 9T forar | fasie 2 sraRgaR, 2019
DI G H J&I FARIE AT fbar 7 |
HIH U], WA & URIR H AH—ABIS
Tfafafera =ers T8 s WRemE & 9 e
ARl = gfaTraT @ &Rk gRER 4§ wiied
AR AT Hs—HeR Bl TSI | i AFRIE
P el S SRR AR, [IQ¥h
(@riaTE®) F BT | &= STfafy Sf. (37l dHr
ST, ISThII ek Aegiie  fderery,
ARME, I[YR B JEEER off | S e
difera, gu= dsnfe 7 Rita g9 wiilRed
AEART qT WReY UG IR WR 3D
FHIITAl TR T IR Sl & A1 Yh AR
fear| fcwrs (Griare®) o o HaE H
HeIcH el BI A1 fhar 3R g8 Farr b
HEIG el & Hod Ud eyl R Sie,
wWReY 3R TATEROT ¥ 37T W b fdd
Ui 2 | gReg S1fafdr o AweTe M & Siad
R YT 91 @ §Y bal fob ANT 37U FeehH|
A e 91 | HETCHT Tl o ¥ITag Iar 9 URom
ST 3R AT, HHANT (AR STt # yaieid
IR) IS S g Ui by | weEER |
HETCAT Tl UR Ush hidar &1 T A1 fbar
AT | = AR 9 BRIBH b aRME A=
gferTRTdTe & fIoTamall &I REBR / THT0—uH
faaRa foy |

Fedl &1 9T (02 3THRER, 2019)

TSl & WdT UEars] &1 Iqdied Sf. Gdhol
DIere, FYgad e (srgde™) o fbar sk
eBdl UEdre] & IR H W% e Bl
IR fhar | Taeedl uEarsT & AReE ©
| WCh TRl §RT Weodl Y T Fo
T T | TATAT & A H, TSR IgETH
IRAR WISl H IS A6 ABS Jied Ters
TR | fRye (erfars), dgad e
(argeT) 3R e & |l Wh Fewl
9 29 | Aisha w5 F 97 foram iR uReR]




P AHTS DY | T THOIUHSH ST ° S TTai
BT ERT fpar e S=8i9 TMTe foram © | gavaes

& AHH H ITI 4o, IAU AR ATh.HHTg
A =IelTs | ISPl -1 A & Tfal &
ERT fhaT SR AR ST & Siiaq § waeud]
PY HEAT IR AR AT q1 B3] A A B
P 91 BT &9 3R .U BT W8 Ud ATh
G BT IR fohar | AR & Al Udhis o
W WEIAT el IR USHAT Tig & Afgel
TSR & AT 98 B MR TIeadl & H&dl
TR IR fear o et &1 fAEfor iR S9 e
SRIATA B AT ol H Qe 7 DR BT AT
fpar | THTTTH & 9HOd 9ERIE SR feAie
02-10-2019 T HETAT el BT 15041 1= fafer
B fasT IHT TAT 3T WTh Tl & forg
T g uferafar smafsg &1 e |
IOl &1 9dT AR HETAT Tl BT 15041 o7
fafr & sfEER W wWhell el Bl & foly
TR ufoafar mafa @ TE | Hew
arfarfer it T sfraraa, ga=Tard, SR
IR wafie fderey, IRFd J WewdT &)
HEAT 3R HETcAT el & INTEH IR IR
T | THTET 2019 BT TAMSHIUHTH TR¥R
H 3R SHD AM.UTH A% AHTE qed Tl
Fo= fhar | SWRiad TfafafeRt # S
AfeAPBIGH, S, Ared BN, FeFdl TRA
MG gIRT T T |

gl ¥AToT f&gd (07 3TeRjar, 2019)

G BT 37adi oA fdad fadh 07-10-
2019 P AMEHYIAR TANEITATH IRAX H
AT AT Sl SRRl gER, R
(BRIATE®) = SNl BT WHTd fhar | $f. TH.
SOOI ARIE $ g1 3ffafer off | €. ¢
IR, ¥MI, e (Qrgdar), I del 918
Darg Py faeafderer, sidl ok €. vA. 9l
olRR, Fqwrd  (3r<e), Sgoiiddl, YR
I Afdfer o S 9l eHe |/AR, g4
gRITSTHT a9, SRR UHIRAIE!, 8
fecell iR €. d1. @, dieR), IR I5e (SR
fasm) faery arfafer o | Sf. 9. drerdd, FYad
e (srgsdem™), e & dEnfet oiR
% Al Ud fHam 7 FHRE | ufawrfrar

@1 | 95H B SR, dsi=hi AR fHA™ B
=1 dreell & ded = R&PR iR
At fAalRd o TS| SHG STTdT eI
ERT USRI Jedal AR fasfad s &
fawTe fovam ar |

FADN SINTSH FTE (28 FRIER—02 TR,
2019)

& foog SToehdl Bba & fou, W= o
fasie  28-10-2019 & 02-11-2019 & <SR
FABdT SIRTHTT TS 2019 AT AT | 39
99 P1 INWE o IS . Sad B T8 |
T & 9 IR, eI dewl qe
fIETTd BRI = AT 2meT off 5 .
SATETeT AR, (e (GRiaE®) g1 e
TIT | FABAT SIRTHHAT TS B SR, AT
H R Y=l By Y | whell BTl 3R et
P 99 YeAR & [0%g SIFeadl b &
forq It = STR.uT & et &Y ST T |
AT B 313 AfHTT ATl IR 3D IRIR &
Tl 9 SISl wUer ol | Adddl
ST dhdT W8 G0~ & & fod fAe9re
HgIey o WP Il I G 3R I P
I & foIv SHFERI Ud oY & A1 BRI
BT TJAT AIOT b Soadd dAHDI Bl
ITUTET DR BT AT T |

IS UahdT fdad 2019 (31 JRJER, 2019)

TIAH WRA & ITSERT UDHIDHROT & TG, FRER
ToTHTS Ueel &l o+ fafer 799 & ot fedis
31-10-2019 BT “ITSEY UebelT feat” AT 7T |
I a7 8 <2 BT GREWT, Tahdl 3R ISl DI
Rl A g9 B T U sfdfifed wfad ok
oy @ I1e fearar 2 1 99 2019 #, 39 faF &
eIy Heca & @ifd 3rgeda 370 BT AT B
T 3R PR T AR Bl 9RA & A=
3T G BT BRI ST & YRT 3T 2T Sl ARER
Ueel & 3G URT & U DI ATHR HRA BT
gfcrfda & | dwermd # fad 31 JfRER, 2019 Bl
gates 4.00 99 IO FARIE SMAfora far
TIT | ERATH B AT, SMARIRAT IR T&TH
T} 7 I9T HHRIE § 91T for |
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HfaeT fea 9HRIE (26 44, 2019)

YRA & ST DI ARL B DI 7041 THIIS B
TR W feATHE 26-11-2019 BT IMSHITAMR.
THRMSEITAH & Uferr wer § gated 11-00
o Afdare feaw 79/ a7 | SF. 9dhT BIeTd,
HYFd e (QITHET) o FHARIE B eerd
BT | AR B ISP, AHIRAT 3R H
T 7 3 AR H 9rT ferar| wdy A
AME™ ® IGRIBT BT UgHR JAMT| L.
I = I BT G & IR H I/, ST
U ANTRDI BT Aifeid doey dam Hifeld
ABR, ST USH HRAl | S BIIA o
<ifaem § faw v 11 Hiferd dda o WY ger
3R < @ W TG IrEsdl @ folv U_AB
Ffdd I U baadl b1 AdgT BRI B
JAMIIIHT R I ST |

3 S‘é?fl U3TR.UUUHTh Al NEIECINES! afd éB_CE
(06 f&=eR, 2019)

RUY BRG] BT YgAE HRAT AR SIE]
fauropett &1 ufoRier URT & & forg =41 & T
IR & RNA i’ Ries &1 fasrg” &1
TR BT FHIET B B FATRHR AR DI
d® Sf. PN NSS!, YHNEAd, ey fagphd
P 3ETAT H TP 06-12-2019 T TSHTTINR.
TIITSAIVHTH 3 g8 | 9 4% H WNT o arel
Aol H Sl Al goR T, e T
WMHIR, goidei=e s, fecel favafaemea
gferor uRER, 715 feell; ST, ST HAR, Aaw
Ug f93e®d  (STIATE®), SIS HIYRATR.
T3S SITHTH, NAYR; Sf. Ghol Piere], fa9ry
Il v wgam faeere  (srgdem),
SMS ISR GASMSAIUATH, YR, Sf. fdabrer
Hed, AaR Ud WRATIRITS, U dsif<d, urey
foeell, S A HAR Juwr, ¥e Uud
ARGIeTE, I ASTH—IV, TAIMSUSIRR,
T3 focell; St Aiq Riz, ¥ow vd ARinfieng,
TR Ud aR< denfee, gaR) fad iR orar
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SIEBIRY, JAMEHVNR. TASMSAITHYH, IRIYR; .
S eR ¥R Ud d=iHd, GRS
U, SATSHATYSTR. UHSATSEIUTH, YR T <.
Q. . Rrafel, e Afa iR s=vs,
R AIH, IS HIYSTR.UF3MS dIUATH,
QR o | 966 & QR dY 2018-19 & YIfd
IR IUARRT BT UG dg B T A<D
ERT YA b 17 3R Wil = 31T & aR
% folg germa QY | d8% & SuRld, Al = 54
TRITSTT GIRT GITeT TRATAI3 BT GIRT b |

ST TSt aie e 3ifes. vy ufreror (17-
21 f&<eR, 2019)

NS ST IR Y & foly J8ark 3y
fafer QiR ac= oMot (17-21 f3™AeR, 2019)
BT IgEred fadid 17-12-2019 H1 far 1 519
QR MR 471 4. &, fIsRifn, wgad Hewres $i,
IR fRy faffdl & wu § SuRerd o
S, PRI, TYHT oD (IIRHT), ISR,
TS HITHTH, XTIGR

9 BEd E]Eu A
STSATAR GAATSHITHATH & A< DI HPT &
IR H SRR & | UfRIET 67§ Igad W
TTaRYT & AT e STE 3R MR 375 & oIy
R geIRIRGT B PRIERIMAS & I~
SUIRT 31R YR | GRTT IR 3R S IR H
9B 9 SINTSddT giord dRA | afeE
PRIHH B QRM, Bl bR 21 FF ARSI
fhg Y 54 Y RIS & I+ ST AR
TeRIE TR 17 Agifaad! / <ar Smela R, 03
RS A Yfdedel Pemd 3R 01 VFAUoR
AT e SRT SRS faar 72m | gy
afRErr  FRMEel /Hgerd 3R Ud ddbal
golfes o | I q9RIE fadie 21-12-2019 BT
TR SR & T AT faar o fory S,
& 1. IO, Y9 WERI% Heleerd (YT ua )
gR1 e | € v, 0. oR, e SR,
3MMSSiIhd], IR 5 AR IR YR 2 | 3T,
S AR Bl S W, 9= Td S IR, @,
TRl IR B UISHhH ez Faford fban
7 FoRTH 25 gferrRat = Wt fora |




faeaR 3ik SRS sifafafer
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INTRODUCTION

The ICAR-NIBSM has completed seven years
of journey from the inception of its foundation
on October 07,2012 during 12th five year plan
period at Raipur, Chhattisgarh by oversight
committee, headed by Shri Sharad Pawar, then
Hon'ble Minister of Agriculture and Food
Processing Industries, GOI. It has been
progressing expeditiously towards achieving
twin mandate of basic, strategic and adaptive
research on biotic stresses in crops and
development of quality human resources for
academic excellence, linkage with various
stakeholders for technology management and
policy supportresearch.

The ICAR-NIBSM has been started
with the status of Deemed to be University
which is expected to function in school concept
of four viz., Crop health management research
(CHMR), Crop health biology research
(CHBR), Crop resistance system research
(CRSR) and Crop health policy support
research (CHPSR). Accordingly, each school
was sectored in to different disciplines with
thrust areas. Since the Joint Director posts for
all schools were not filled, the school concept
could not be followed but the institute was run
with the available JDs like the JD (SCHBR)
who acted as I/c Director and JD (Research)
Head of research, respectively without
deviating the mandate of ICAR-NIBSM.

Totally 18 scientists (2-JDS; 4-
Principal Scientists; 5-Senior Scientists; 7-
Scientists) had been working during 2019. The
entire scientist team of ICAR-NIBSM were
divided in to four sections like Entomology and
Nematology, Analytical and Weed Science,
Plant Pathology and Microbiology and
Biotechnology to undertake research and
institute building work. Totally 16 institute
funded projects and 3 externally funded
projects were carried out under four
programme like Pest and Pathogen Genetic
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Resources (PPGR) and their Management,
Molecular biology of biotic stress reaction,
Genetic and Molecular resources for stress
tolerance and Strategic and adaptive research in
biotic stress management.

The NIBSM organized seven trainings
and scientists have attended 22 seminar/
symposia/training. To NIBSM credit, scientists
published 12 research papers, 14 abstracts, 2
books with ISBN, 3 book chapters, 10 popular
articles, one technical bulletin and one training
manual, 3 e-publications, 5 success stories and
4 repository depositions during 2019. A total of
13 awards/recognitions were received by the
scientists at national level.

Recently, Dr. P. K. Ghosh has joined as
regular Director of ICAR-NIBSM. Dr. S. K.
Ambast and Dr. Sushil Kumar Sharma have
joined as Principal Scientist cum I/c JD-Dean
and Principal Scientist (Agricultural
Microbiology), respectively. The EFC 2020-
2025 is under preparation in which inclusion of
three flagship programme, two inter-
institutional programme and five institutional
programme with state-of-the-art facilities are
the highlights. The education mandate of
NIBSM has been initiated after the joining of
Dr. Ambast in which road map and budget
required for education were prepared and
included in the EFC 2020-2025. The 4th
Research Advisory Committee, 5th Institute
Research Committee and 6th Institute
Management Committee were conducted to
discuss various issues related to research and
institute building.

The research facilities like Entomology
lab, nematode screening facility, whitefly
culturing facility and tissue culture laboratory
were established. The construction of
administrative building (G+2), library building
(G+2), auditorium and two school buildings
(G+1) and boys' hostel (G+2) along with the



developmental works including roads, water
harvesting channels, drainage systems, water
storage structure etc. are in the verge of
completion in the plinth area of 15160 sq. m. In
the revised SFC, an additional funds of Rs.
24.78 crores has been sanctioned to construct
girl's hostel, electricity sub-station, roof top
solar PV system, boundary walls and
laboratories.

Atotal of Rs. 21.73 crores was spent for
various activities including research,
administration and institute building during
2019 while Rs. 60, 30.94 and 124.1 lakhs were
spent under NEH, TSP and SCSP sub-heads,
respectively. A sum of Rs. 13.99 lakhs was
generated as revenue through sale of farm
produces and tenders.
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VISION

Freedom from biotic stresses for enhancement of farm prosperity.

MISSION

Alleviating biotic stresses in increased agriculture production.

MANDATE

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

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

OBJECTIVES

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

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

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

Indian Council of Agricultural Research
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Crop Science Division

!
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!
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Committee Review Team
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Institute Joint Director | | Joint Director of Joint Director Administration
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l Administrative
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Research committee Crop Health
Management
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Crop Health
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System Research
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WEATHER REPORT (2019) OF ICAR-NIBSM

Temperature (°C) Rainfall Relatlveo/h umidity Sunshine hours
Month : (mm) (%) (hr)
Max Min | 1I
January 31.5 6.4 23.6 94.0 17.0 6.0
February 354 8.5 12.4 94.0 19.0 8.4
March 40.5 15.0 94 94.0 12.0 8.2
April 44.0 20.0 22.0 77.0 12.0 8.9
May 45.5 20.0 10.6 69.0 7.0 9.6
June 46.0 24.0 75.8 95.0 19.0 6.0
July 37.6 234 211.5 93.0 41.0 33
August 33.5 23.5 301.6 95.0 61.0 2.4
September 35.0 22.5 451.1 97.0 58.0 4.2
October 32.8 20.5 81.6 95.0 41.0 5.5
November 32.0 14.5 0.0 95.0 34.0 7.5
December 31.0 5.0 0.8 96.0 15.0 5.8

source : www.igau.edu.in
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RESEARCH HIGHLIGHTS

Institute Funded Project

Programme 1: Pest and pathogen genetic
resources (PPGR)

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

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

Cloning and sequencing of viral genome

Molecular characterization of viral genome
was done by rolling circle replication method
for the selected begomoviruses, which are
prioritized based on the survey data collected
from Chhattisgarh. The begomoviruses
infecting pulses and vegetables were found to
be important. Among the crops surveyed,
mungbean, urdbean and cowpea in pulses and
tomato and ridge gourd in vegetables were
selected for molecular characterization. Total

DNA was extracted from all these crops by
CTAB method. Rolling circle amplification
was done using 929 DNA polymerase with
these samples. The amplified products
restricted with different usual restriction
enzymes such as BamH|, Hindlll, Kpnl, Pst],
EcoRl, Sall and Xbal. The same enzymes were
used to restrict pUC18 and purified separately.
The restricted DNA of host + viral and pUC18
with the same restriction enzymes were ligated
and transformed to Escherichia coli DH5a. The
nature of viral insert was confirmed by isolation
of plasmid and restriction with cloned enzymes.
The size of insert ~1.35Kb and ~2.7 Kb were
selected for sequencing. These sequences
submitted to NCBI GenBank database (Table
1) were compared with other isolates/strains in
the data base (Table 2).

Table 1. Details of viral clones, length of begomovirus genomic components and accession

number
Host Name of Details Number of NCBI Accession
clone nucleotide number

MRB-A3 DNA A of MYMIV 965 MN026270

Mungbean | MRP-A3 DNA A of MYMIV 1111 MN026271
MRH-A4 DNA B of MYMIV 951 MNO026272

TRI-Pstl DNA A ToLCKV 916 MNO026268

TRI-Hind2 | DNA A ToLCKeV 1032 MNO026267

Tomato TRN-Kpnl | DNA A of TOLCNDV 1133 MNO026266
TRP-A1 DNA B of ToOLCNDV 1002 MNO026265

TRI-Bam1 | Croton yellow vein mosaic 1104 MNO026269

alpasatellite
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Table 2. Nucleotide sequence comparison of genomic components of selected begomoviruses
infecting mungbean and tomato

Mungbean Tomato
Name of
Host clone MYMIV ToLCKV ToLCKeV ToLCNDV
DNA A DNA B DNA A DNA A DNAA | DNAB
MRB-A3 94.62 -99.59
Mungbean| MRP-A3 92.92 -98.81
MRH-A4 85.73-96.41
TRI-Pstl 93.64 -91.92
TRI-Hind2 96.63-93.3
TRN-Kpnl 97.13 -
Tomato 94.08
TRP-A1 93.76 -
89.09
TRI-Baml 84.34

Response of different accessions of Vigna
species to yellow mosaic disease

Totally fifty-one accessions of Vigna species
have been evaluated for yellow mosaic disease
under field conditions. Total DNA from all the

specific to DNA A of Mungbean yellow mosaic
India virus (MYMIV). The disease incidence
and PCR results have given in Table 3. Some of
the accessions which did not show any visible
symptoms in the field found positive in PCR
amplification, suggest that the symptomless

samples were tested by PCR using the primers carrier of virus.

Table 3. Response of different accessions of wild Vigna species to YMD

S. No. EC number % disease incidence PCR Result
1 EC927712 0 +
2 EC927713 0 +
3 EC927714 0 +
4 EC927715 14.3 +
5 EC927716 75 +
6 EC927717 333 +
7 EC927718 0 +
8 EC927719 71.4 +
9 EC927720 100 -

10 EC927721 100 -
11 EC927722 0 +
12 EC927723 0 +
13 EC927724 66.7 -
14 EC927725 0 +
15 EC927726 0 +
16 EC927727 0 +
17 EC927728 0 +
18 EC927729 100 +
19 EC927730 0 +
20 EC927731 0 +




2

(

21 EC927732 0 +
22 EC927733 0 +
23 EC927734 100

24 EC927735 0 +
25 EC927736 0 +
26 EC927737 100 -
27 EC927738 0 +
28 EC927739 0 -
29 EC927740 0 +
30 EC927741 66.7 -
31 EC927742 0 +
32 EC927743 0 -
33 EC927744 0 +
34 EC927745 0 +
35 EC927746 14.3 +
36 EC927747 0 +
37 EC927748 100 -
38 EC927749 100 -
39 EC927750 100 +
40 EC927751 0 +
41 EC927752 0 +
42 EC927753 0 +
43 EC927754 0 -
44 EC927755 0 -
45 EC927756 0 +
46 EC927757 0 +
47 EC927758 100 +
48 EC927759 0 -
49 EC927760 0 +
50 EC927761 33.3 +
51 EC927762 100 +

Project EF008. Identification of host factors
responsible for infection and development of
nano-particle based dsRNA delivery system
for imparting resistance to begomoviruses

(ICAR-NASF sponsored project)
(P. N. Sivalingam, Vinay Kumar, J. Sridhar,
Lalit L. Kharbikar)

Dimerization of begomovirus infecting tomato

DNA A clone of begomovirus infecting

tomato is in Hindlll, DNA B was found to be
absent with this samples. However, one
BamHI clone was found to contain
betasatellite. These viral genomes were
dimerized in pUC18 vector and restricted with
Pvull and ligated with pRI101 and
transformed to E. col/i DH5a. These construct
further transformed to Agrobacterium
tumifaciens strain EHA 105 and are being used
for agroinoculation to tomato cv. Pusa Ruby
and Nicotiana benthamiana.
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Technique to identify virus replication and
movement MYMIV in hosts and non-host plants

Initially the single whitefly inoculation
technique within area of 1.57cm’ has been
standardized to assess the begomovirus
replication and movement in mungbean and
tomato. A single whitefly transmission was

done from the agroinoculated mungbean plant
with MYMIV to mungbean and tomato. The
leaf samples were collected from the site of
inoculation and two adjacent sites. The DNA
from these samples was extracted and PCR was
done with primers specific to DNA A of
MYMIV (Table 4). The replication of virus was
confirmed with real-time PCR (Fig. 1)

Table 4. Single whitefly transmission from yellow mosaic infected mungbean to mungbean

and tomato

Time interval No. of leaves

PCR results

inoculated

Adjacent - L

Inoculation point Adjacent - R

Mungbean to Mungbean

Before inoculation

First day

Second day

Third day

Fourth day

W | W | W| W[ W | W

Fifth day

ol B I
1

Mungbean to Tomato

Before inoculation

First day

Second day

Third day

Fourth day

W | W W | W | WwW| Ww

Fifth day

14
1.2
1

0.8
0.6
0.4
0.2
0 - - -

24hr Pl  24hr AD 48hrPlL_ _48hr AD 72hrPl 72hr AD
Mungbean B Tomato

Fig 1. Relative quantification of MYMIV in host (Mungbean)
and tomato (non-host). PI-Point of inoculation of virus by
whitefly; AD- Adjacent site of inoculation
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Project 1.3. Mapping of genetic groups of
Bemisia tabaci in India and their begomovirus
transmission efficiency

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

Sampling of B. tabaci populations

Whitefly (Bemisia tabaci) is a vector of more
than100 plant viruses, belonging to
begomivruses. The virus transmission
efficiencies of various genetic groups of B.
tabaci has been reported to be varying.



Therefore, a basic scientific understanding on
distribution of various genetic groups of B.
tabaci and their transmission efficiencies with
respect to begomoviruses is very much
essential. Populations of B. tabaci were
collected on diverse agricultural crops such as
brinjal, bhendi, tomato, chilli, beans, cowpea,
cotton, vegetable, ecosystems of Andhra
Pradesh, Tamil Nadu, Karnataka, Telangana,
Odisha, Chhattisgarh, Rajasthan, Gujarat,
Delhi and Maharashtra (South and Central
India). Total genomic DNA was isolated, PCR
amplified, purified and sequenced the
mitochondrial COI gene of 280 individual
samples of B. tabaci. The sequencing results
were compared with reference sequences
already reported globally. A total of 11 distinct
genetic groups of B. tabaci have been recorded.
The dominant genetic groups identified were
Asia I, Asia II-1, Asia II-5, Asia II-7, Asia III,
Middle East Asia Minor 1 (MEAM 1) (Fig. 2).
The sampling and genetic group identification
from northern and north eastern states are in

progress.

Fig 2. PCR Amplification of genetic groups of
Bemesia tabaci. M- Marker, +ve control, -ve control,
lane 1-15: mt COI gene amplification of B. tabaci of

Andhra Pradesh, Telangana and Chhattisgarh

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

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

Xanthomonas oryzae pv. oryzae (Xo0),
causative agent of bacterial leaf blight (BLB) of
rice, is one of the most important bacterial
pathogen worldwide. Due to the less
effectiveness of chemicals in controlling the
disease, development of effective and eco-
friendly bio-control like phage therapy can be

1))
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an alternate approach to control this destructive
disease. In this study, we attempted to isolate
the bacteriophage against Xoo pathogen
isolated from field samples of Chhattisgarh.

Isolation of Bacteriophage against
Xanthomonas oryzae pv. oryzae

For isolation of bacteriophage against Xoo,
growth conditions of Xoo in solid and liquid
culture medium and procedure for the isolation
of bacteriophage were standardized. About 119
water and soil samples of rice fields were
collected from 26 districts of Chhattisgarh (99
samples) and seven adjoining states (20
samples). Samples were processed for phage
amplification and isolation by co-culturing with
Xoo using liquid culture method for 5 days at
28-30°C and agar overlay method for 48 hr. A
total of 16 bacteriophages (14 from
Chhattisgarh, one from Madhya Pradesh and
one from Telangana state) against
Xanthomonas oryzae pv. oryzae were isolated
as indicated by clear round plaques and
clearance of bacterial growth around streaked
lines (Fig. 3.,4).

Fig 3. Plaques
on overlay agar

Fig 4. Clear zone on bacterial
plate around phage streaked lines

Characterization of Bacteriophage

The isolated phages were characterized in
terms of the plaque size, plaque forming count
and effect of temperature on viability of phage.
The plaque size of isolated phages varied from
2 to 10 mm in diameter (Fig. 5). The plaque
forming unit (PFU) count of the isolated phages
varied from 3 x 10° to 6.2 x 10°’/ml. Effect of
temperature on phage viable count found to be
100%viability at 4°C to 40°C; 66% at 50°C,

=
TiE

Annual Report 2019



30% at 60°C and less than 1% viability at 70°C
(Fig. 6). Further, morphological, molecular and
physio chemical characterization of phage are
in progress.

Fig 5. Size of plaque in
millimetres

Effect of temperature on phage viability

Percentvlabllity
2

Temperature in °C

Fig 6. Effect of temperature on viable count of
bacteriophage
Efficacy of bacteriophages in liquid culture
medium

Efficacy study of individual bacteriophages for
their bactericidal activity was conducted in vitro
using liquid culture assay. In liquid culture
medium, upon co-infection/co-culture of phage
with Xoo pathogen at 0.1 multiplicity of
infection (MOJ), isolated phages were found to
kill in a range of 85% to 95% bacteria within 24
hr, as evident by visible turbidity and viable
count of bacteria (Fig. 7).

Fig 7. Visible turbidity clearance on liquid culture
media in phage infected culture as compared to
control cultures

Project 1. 5. Exploring host-microbial cross
talks in agro-ecosystem of Bastar plateau

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

Microbial ecology of agro-ecosystem has been
explored to study the interactions between
microorganisms and host system. The study of
the interrelationship between microorganisms
and their living and nonliving environments, is
an active area of research that has great potential
to inform our understanding of the relationship
between biodiversity and health. Our study will
contribute to a better understanding on how the
shift of host system can influence crop and
animal diseases to provide predictive tools to
evaluate management practices.

The best model of Integrated Farming
System (IFS) in each district of Bastar Plateau
zone agro-ecosystem of Chhattisgarh was
identified. Agro-ecological sample for summer
(n=110), monsoon (n=70) and winter (n=72)
seasons were collected from integrated farming
systems of Kanker, Kondagaon, Narayanpur,
Dantewada, Bastar, Bijapur and Sukma
districts. The samples collected are comprised
of water, 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. General and
selective media like Sheep Blood Agar, Brain
Heart Infusion Agar, Aeromonas selective
media, Pseudomonas selective media, Selenite
broth, LPM agar Salmonella Shigella Agar and
Potato Dextrose Agar were used for the
isolation of bacterial and fungal isolates.

More than 600 bacterial isolates have been
purified, cryo-preserved and characterized by
biochemical tests and morphological basis. The



pattern of sensitivity against commonly used
antibiotics was studied. The predominant
isolates comprise of Bacillus spp.,

Corynebacterium spp., Staphylococcus spp.,
Pseudomonas spp., Aeromonas spp., Klebsiella
spp., Enterobacter spp., Proteus spp., E. coli,
Myroides spp. and Serratia spp. (Fig. 8 a-e).
The isolates are in process to identify through
MALDI TOF MS at Nagpur Veterinary
College, Nagpur (MH).

Fig 8b.
on MLA plate

Fig 8c. Antibiotic
sensitivity assay of
isolates

Fig 8a. Bastar plateau
zone of agro-ecosytem
of Chhattisgarh

-

Fig 8d. Blood red coloured Fig 8e. Swarming pattern
colonies of Serratia spp.  of growth of Proteus spp.
on BHI agar plate on MLA plate

Project EF007. For wide use of the Foldscope
as a research tool: Democratising Science
through a Major Twinning programme of
the North East with other parts of India
(DBT sponsored project)

(P. Mooventhan, Mamta Choudhary)

Under this project, we have explored the socio-

(
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economic status, knowledge level of tribal
farmers on zoonotic diseases and tribal farmers’
attitude/perception towards foldscope
microscopy. A total of 279 samples were
collected from different sources to screen the
zoonotic and other relevant pathogens. Further,
while processing the clinical samples, the
microbes like fungi (Aspergillus fumigatus,
Penicillin sp., Rhizopus spp.), pathogenic yeast
(Candida spp.), bacteria (E. coli, Pseudomonas
spp., Aeromonas spp, Proteus spp.) were
isolated and identified through foldscope
microscopy. The blood smear examination for
screening of zoonotic hemoprotozoan
infections was not successful under foldscope
microscopy due to low magnification (140 x)
lens.

As a field application, foldscope was
useful as anovel tool to test the semen quality in
straw provided for Artificial Insemination (Al)
of cattle at field level. This intervention has the
significant scope to increase the conception rate
in cattle which will pave the way for successful
grading up of indigenous cattle. A total of 146
(images/videos) permanent slides were
prepared from plant /animal /microorganism
/insect samples, observed and documented
through foldscope. As a capacity building
initiative, a total 19 events were organised on
foldscope demonstration cum hands-on
training like awareness campaign on personal
hygiene and zoonotic diseases to tribal farmers
and school students. Totally, 846 participants
benefitted from this initiative. Seven rural
youths were trained at field level on usefulness
of foldscope microscopy. More than 30 types of
organisms identified with the help of Foldscope
microscopy have been published in the online
platform MICROCOSMOS Foldscope
Community (URL:https://microcosmos.
foldscope.com/?author=2294)
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News brief of Foldscope workshop organised for Nicobarese tribes at Harminder Bay (Hutbay),
Little Andaman, A&N Islands published at ICAR portal.
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Foldscope demonstration to college students Awareness creation on Personal Hygiene for

Rural Women Health Workers (Mitanin)

Hands-on training to tribal farmers on Awareness campaign on Personal Hygiene
Foldscope Usage to Rural Homemakers



‘ Shailja v
¥ @himdaughter

No electric: Yeh Taara youtu.be/9UzvpM3IwwY from
Swadesh re-enacted in real time.

Cell images projected using #Foldscope through Night
Film Shows at remote tribal village, Kharha,
Chhattisgarh State

Conducted by Dr Mooventhan Palanisamy.

So so wonderful to see

7:07 PM - Dec 19, 2018 - Twitter for iPhone

Dr. Shailja Vaidya Gupta, Adviser to DBT, Gol has
referred our work under this Foldscope project.

Programme 2: Molecular biology of biotic
stress reaction

Project 2.1. Exploring endophytes in legume

crop (Pigeonpea and Lathyrus) for enhanced

nutrition and biotic stress management
(Vinay Kumar, Lata Jain, S.K. Jain)

In planta validation of plant growth
promoting (PGP) activities of bacterial
endophytes on chickpea andpigeonpea plants

Endophytic bacteria are known to have plant
growth promoting potential by producing
various produces like phytohormones, enzymes,
volatile organic compounds etc. The bacterial
endophyte, 53P recovered from pigeonpea
showed significant increase in different growth
parameters in chickpea like root length (36.1%),
fresh weight of root (206.3%), dry weight of root
(125.3%) (Fig. 9a). Morphological appearance
of chickpea plants with and without treatment of
bacterial endophyte; (Fig. 9b). pigeonpea plant
and leaf with and without treatment of bacterial
endophyte.

Plant height (23.2 cm) and fresh weight
of shoot (42.3%) over the control plants

(without endophyte) (Fig.9a). This bacterial
endophyte also has antagonistic activity against
fungal pathogens. Bacterial endophytes were
also tested for plant growth promotion activities
on pigeonpea plants. Results showed the
overall improvement in plant growth and
development in endophyte treated plants (T) as
compared to without endophyte control (C)
plants (Fig.9b) Hence, bacterial endophytes can
be explored for plant growth promotion as well
as bio control of fungal pathogens.

Fig 9a. Morphological appearance of chickpea plants
with and without treatment of bacterial endophyte

Fig 9b. pigeonpea plant and leaf with and without
treatment of bacterial endophyte

Detection of antimicrobial peptides (AMPs)
genes in the bacterial endophytes having
antimicrobial activities against phytopathogens

The antimicrobial peptides (AMPs) or
lipopeptides are novel class of potent versatile
weapons to deal with a variety of phyto-
pathogens. In order to confirm the presence of
lipopeptide genes in the bacterial endophytes of
rice having antagonistic activities against
bacterial pathogen, Xanthomonas oryzae pv.
oryzae (Xoo) and soil borne fungal pathogens
namely Sclerotium rolfsii, Fusarium
verticillioides and Rhizoctonia solani. The
surfactin was found in four isolates while
bacilliomycin and antifungal iturin genes were



»
)

ICAR

found in one isolate. The surfactin specific primer
produced the desired amplicon in three Bacillus
subtilis 1solated from stem and root tissues.
Similarly the Iturin and Bacillomycin D specific
primers produced desired amplicons only in B.
subtilis isolated from root tissues (Fig. 10). This
suggested that Bacillus endophytes of rice might
secrete these lipopeptides inside plant tissues or
on their surfaces to protect them from
phytopathogens. The Bacillus endophytes
isolated from root tissues showed the strongest
antagonistic potential against tested fungal and
bacterial pathogens.

Fig 10. Agarose gel showing PCR amplification of
lipopeptide genes from bacterial endophytes;
M: 100 bp ladder, 1-6: bacterial endophytes; sfp:
Surfactin; ituD: Iturin and bam C: Bacilliomycin
specific primers

Potential bacterial endophytes with anti-
microbial activities against Fusarium pathogen

Bacterial endophytes isolated from different
plant tissues of pigeonpea were screened in
vitro for their antagonistic activities against
pathogenic fungi, Fusarium sp. Variable
inhibition of pathogen growth was recorded by
bacterial endophytes (Fig. 11).

Fig 11. Antifungal activities of bacterial endophytes
against fungal pathogens, bacterial endophytes PE1
and PE2 showing inhibition zone against Fusarium

Project 2. 2. Identification of biotic stress
induced promoters from resistant source plants
(P. N. Sivalingam, S. K. Jain, Vinay Kumar,
Lalit L. Kharbikar, Ashish Marathe)

Infectious clones of MYMIV infecting
mungbean

The dimerized DNA A and DNA B of genome of
Mungbean yellow mosaic India virus (MYMIV)
infecting mungbean in Raipur sub-cloned into
pCAMBIA2301 vector and transformed to F.
coli DH5a. The plasmids were isolated and
mobilized to Agrobacterium tumifaciens strain
EHA105 for agroinoculation. These culture
containing equally mixed viral constructs of
DNA A and DNA B was inoculated by pin prick
method on mungbean, urdbean, cowpea and
soybean. The inoculated plants were kept under
insect proof condition and monitored for
symptom development. Yellow mosaic
symptoms were observed only on mungbean
(Fig. 12) and wurdbean but not on cowpea and
soybean (Table 5). These infectious clones will
be used to study the promoter involving in
resistance source plants against MYMIV.

Table 5. Agroinoculation of infectious clones of

DNA and DNA B of MYMIV
I\II':::;Z ) [l:ll:n(:: Nos.h(:)prill‘;lgn . k::f:(; Symptoms def:c:gon
inoculated| symptoms
Mungbean 10 10 10-11 YM
Urdbean 10 10 11-12 YM
Cow pea 10 1 21
Soybean 10 1 21

Fig 12. Mungbean cv. Maha Gujrat incoulated with
Agrobacterium tumifaciens containing dimeric
construct of DNA A+ DNA B of MYMIV



Isolation of promoter of isoflavone synthase (ifs)
gene from soybean

The isoflavone is known to enhance nutritional
value and defense against biotic stresses. To
test the activity of the promoter of ifs gene, the
2 kb of upstream region of ifs gene was
amplified by PCR approach from resistance
(UPSM 534) and susceptible lines (JS 335).
The amplified fragment was cloned in
promoterless vector, pORE-R2 and
transformed into E. coli DH5a and sequenced.
The confirmed clone was transformed into
Agrobacterium tumifaciens EHA105. The
GUS assay from the samples inoculated plants
are in progress.

Project 2. 3. Development of super donors in
rice carrying tolerance to multiple stresses
(bacterial leaf blight, blast and brown plant

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

Procurement of rice germplasm, multiplication
and screening

Rice germplasm containing genes for bacterial
blight disease, blast disease and brown plant
hopper were procured from International Rice
Research Institute (IRRI), Philippines. A total
of six wild species of rice namely Oryza nivara,
O. minuta, O. glumaepatula, O, grandiglumis,
O. rufipogon and O. longistaminata having
different genomic composition and known to
possess resistance genes for several diseases and
insects are being multiplied for the breeding
programme.

To develop super donor in rice, crosses
were made between MTU 1010 and rice line
(IRBB 66) having five genes for BLB
resistance (Xa4+xa5+Xa7+xal3+Xa2l)and F,
seeds were produced. The presence of BLB
resistance genes were confirmed using gene
linked molecular markers. For recovery of

MTU 1010 genome, F, plants were
backcrossed with recipient parent. The seeds
of back-cross were developed and being tested
to the presence of BLB resistance gene using
molecular makers for further advancement of
generations. In order to introgress resistance
genes for blast resistance and brown plant
hopper from wild rice germplasm and the rice
lines containing resistance genes, crosses were
made during the kharif season and seed were
produced.

Screening of rice germplasm for resistance to
brown plant hopper (BPH)

A total of eighty (80) rice germplasm lines
were selected and screened for brown plant
hopper resistance in rice using standard seed
box technique (IRRI, 1988). For the screening
of rice lines, seeds were sown in tray and
infected with BPH nymphs @ 10 per seedling,
10 days after sowing (Fig. 13) and observation
was recorded after 10-12 days. Out of 80 line,
3, 12, 22 and 25 lines were resistant,
moderately resistant, susceptible and highly
susceptible, respectively (Table 6).

Table 6. Screening of rice lines for brown plant
hopper resistance in rice

1\%). Grade l\i{‘;gﬁgezf BPH reaction
1.]0-1 03 Resistant

2.1 3 12 Moderately Resistant
3.1 5 18 Moderately susceptible
4.1 7 22 Susceptible

5.1 9 25 Highly susceptible

Fig 13. Screening of rice lines for brown plant
hopper (BPH) resistance
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Inter-institutional collaboration with ICAR-
National Rice Research Institute (NRRI),
Cuttack

Screening of rice germplasm for resistance to
bacterial leaf blight disease of rice

A total of 226 rice lines/ germplasm received
from National Rice Research Institute
(NRRI), Cuttack were screened for bacterial
blight disease (Xanthomonas oryzae pv.
oryzae). The seedlings of rice germplasm
were transplanted in paired row and
artificially inoculated using bacterial blight
causing pathogen (Raipur isolate) under field
condition. Artificial inoculation was done
using clipping method and disease incidence
was recorded periodically (Table 7; Fig.
14a,b,c). Rice variety TN1 was used as
susceptible check for bacterial blight disease.
Out of 226 rice lines, 100 and 38 were
identified as resistant and susceptible to BLB
consecutively for two years.

Table 7. List of rice lines showing variable resistance
to bacterial leaf blight disease under field screening

% BLB |Number of rice

pee infection [ lines (2019-20) s o
1 1-5% 100 Resistant (R)
3 6-12% 51 Medium Resistant (MR)
5 13-25% 37 Medium Susceptible (MS)
7 26-50% 38 Susceptible (S)
9 >51% = Highly Susceptible (HS)
TNI line 30-70%

i LR TTAS
201001

Fig 14a. Rice nursery raised in the field;
b. artificial inoculation of pathogen in field;
c. appearance of bacterial blight disease symptoms
on Xoo inoculated lines
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Project 2. 4. Epigenetic regulation of micro
RNA genes in response to Fusarium
oxysporum stress in chickpea

(Lalit L. Kharbikar, Ashish Marathe)

Hierarchical clustering based on the Euclidean
distance showed that 16 methylation-related
genes were down-regulated in a susceptible
chickpea line. Corresponding genes were up-
regulated in a resistant line in response to F.
oxysporum inoculation. Gene ontology (GO)
analysis associated these methylation-related
genes with L-methionine salvage from methyl
thioadenosine and S-adenosylmethionine and
steroid biosynthesis (p-value 0.001) (Fig. 15).

steroid biosynthetic process ...

Leftover 269357

L-methionine salvage from S-..

L-methionine salvage from methylthicadenosine G0:0019509

TA3

Fig 15. Gene ontology (GO) analysis of methylation
-induced genes. The enriched GO terms were L-
methionine salvage from methylthioadenosine and
S-adenosylmethionine and steroid biosynthesis

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)

Designing Agro-infectious clones of MYMIV
infecting soybean

In order to design the recombinant vector
containing the dimerized MYMIV DNA-A and
DNA-B, genomic DNA from virus infected
soybean plants was isolated and subjected to



Rolling Circle Amplification (RCA). The RCA
product was analysed on 1% agarose gel (Fig.
16). Restriction digestion of RCA product with
Pstl and BamHI resulted in ~ 2.7 kb fragment
which was expected to be MYMIV (Fig. 17).
The ~ 2.7 kb fragment was cloned in pUC18
and transformed into DHS5a strain of E. coli.
Colonies were screened for positive clones and
confirmed through restriction analysis. The
confirmed clones were further sequenced
through Sanger di-deoxy sequencing. The
BamHI restricted clone was confirmed to be A
DNA while Ps?I clone was confirmed to be the
B DNA of MYMIV. The momoner clones will
be further dimerized in a suitable binary vector
to generate the infectious clones.

BamHI Pstl

Fig 16. RCA product Fig 17. Restriction

of genomic DNA analysis of RCA with
isolated from infected BamHI (Lane 1)
soybean Pstl (Lane 2)

Programme 3: Genetic and Molecular
Resources for Stress Tolerance

Project 3.1. Genepool profiling in crop

plants for tolerance to biotic stresses
(S. K. Jain, Anil Dixit, R. K. Murali Baskaran,
K. C. Sharma, P. N. Sivalingam,
Mallikarjuna, J., Yogesh Yele)

Screening of pigeonpea mini-core sub-set
against biotic stresses

During kharif 2019, 146 germplasm
accessions of pigeonpea mini-core sub-set
along with four controls received from
ICRISAT, Hyderabad were screened against
prevailing biotic stresses under field conditions.
Each accession was sown paired row of 4 m
length following augmented design.

Observations on the occurrence of insect-pests
and diseases were recorded periodically.
Observation during vegetative/flowering stage
on the incidence of spotted pod borer, Maruca
vitrata resulted that 20 germplasm including
ICP4307,4392,4575, 6815, 6845, 6992, 7223,
7314, 7426, 7507, 8227, 9414, 10228, 11321,
12515, 13431, 13884, 14444, 14722, 14819
recorded moderate damage , ranging from 0.6
to 2.4 leaf webbings/plant and 0.2 to 0.6
larvae/plant while in the controls, they were 9.5
to 10.6 leaf webbings/plant and 3.2 to 4.2
larvae/plant. In 2019, the wilt incidence was
high due to good amount of rains, however, 16
pigeonpea accessions were found to be free
from wilt infection. These are including ICP
772, ICP 8840, ICP 8949, ICP 9045, ICP 9414,
ICP 9750, ICP 10094, ICP 12515, ICP 12596,
ICP 13011, ICP 13139, ICP 13884, ICP 14116,
ICP 14801, ICP 14900 and ICP 14903. Twenty-
one other accessions were categorized as
moderately resistant having wilt severity
between 10 and 20%. The remaining accessions
were either moderately susceptible or
susceptible/highly susceptible to wilt disease.
Only eight out of 146 accessions were having
more than 40% Phytophthora disease severity
to be categorized as susceptible.

Screening of finger millet germplasm
accessions against biotic stresses

Screening of finger millet (432) germplasm
accessions against diseases was conducted
during kharif 2019 under natural field
conditions. Four hundred-thirty-two finger
millet accessions from core-collection received
from ICAR-IIMR, Hyderabad were planted in
single-row, augmented design along with
national check variety GPU-45. This year high
incidence and severity of neck and finger blast
caused by Pyricularia grisea was observed.
Other diseases like foot rot (Sclerotium rolfsii),
sheath blight (Rhizoctonia solani) and brown
leaf spot occurred on few lines only.

wwwww
NNNNN



Neck blast started appearing as early
as in the last week of August and severity
increased further. The disease observations
were recorded and genotypes were
categorized as resistant (0-1), moderately
resistant (1.1-3.0), moderately susceptible
(3.1-5.0), susceptible (5.1-7.0) and highly
susceptible (7.1-9.0) in 0 to 9 scale based on
the per cent infection of neck and fingers.
Thirty-nine accessions were resistant to neck
blast infection stage whereas 54 accessions
showed resistance response to finger blast
stage out of 432 accessions screened. In
addition, 42 and 61 accessions were
categorized as moderately resistant to neck
and finger blast, respectively. The remaining
accessions were categorized in susceptible
categories (MS, S, HS) with score above 3.1
up to 9.0 (Fig. 18, 19).

u Neck Blast ¥ Finger Blast
250 -

209
174
150 133
106
100 -
54 61
50 39 42 36
N | [ K

0 T -

R(©0-1.0) MR(1.1-30) MS(3.1-50) 5(G1-70) HS (71-9.0)
Response to Blast disease

No. of Accessions

Fig 18. Response of finger millet germplasm
accessions to blast disease

Fig 19. Neck and finger blast of finger millet

During the last three kharif season
(2017 to 2019), fifty-seven germplasm
accessions of finger millet like GEC 8, GEC 9,
GEC 15, GEC 16, GEC 17, GEC 19, GEC 21,
GEC 28, GEC 29, GEC 32, GEC 34, GEC 41,
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GEC 47, GEC 69, GEC 70, GEC 71, GEC 75,
GEC 76, GEC 79, GEC 92, GEC 105, GEC
107, GEC 118, GEC 119, GEC 120, GEC 122,
GEC 129, GEC 131, GEC 134, GEC 160,
GEC 162, GEC 164, GEC 166, GEC 167,
GEC 171, GEC 194, GEC 296, GEC 321,
GEC 325, GEC 338, GEC 339, GEC 340,
GEC 342, GEC 345, GEC 346, GEC 392,
GEC 393, GEC 464, GEC 466, GEC 489,
GEC 501, GEC 505, GEC 506, GEC 507,
GEC 512, GEC 520, GEC 528 consistently
showed resistant and moderately resistant
response to neck blast. In addition, 94
accessions were found to be resistant or
moderately resistant for finger blast when
compared with two seasons data.

Chickpea germplasm screening against biotic
Stresses

Two hundred and thirty-eight chickpea mini-
core subset of germplasm accessions,
procured from ICRISAT, Hyderabad
including three control accessions were
screened in paired-row, augmented design
during 2018-19 rabi against prevalent biotic
stresses under natural field conditions.
Chickpea pod borer, Helicoverpa armigera
was the major insect-pest observed and
accessions were screened for their tolerance
against the pod borer. The observations on
number of healthy and damaged pods were
recorded at the time of crop maturity and per
cent pod damage was calculated. Insect pest
susceptibility rating of germplasm lines to pod
borer was calculated on the basis of per cent
pod damage. Accordingly, germplasm
accessions were categorized on 1-9 scale.
None of the accession has shown resistant
response to the pod borer, however, 50 lines
showed least susceptible reaction, whereas
185 lines were moderately susceptible and
one line was found to be highly susceptible.
Among diseases, root/collar rot mainly
caused by Scleroium rolfsii occurred after



germination and in the initial growth duration
while Fusarium wilt was observed later in the
season. Majority of the chickpea genotypes
exhibited resistant or moderately resistant
response with 20% or less incidence. None of
the accession showed susceptible response with
more than 40% disease severity as the disease
pressure under field condition was not
adequate. Wilt severity ranged from 0 to
35.71% and that of root rot from 0 to 25.0%.

Wheat and Lathyrus germplasm screening
against biotic stresses

Wheat germplasm accessions of mini-core
subset (218 lines) were screened under field
condition against pink stem borer during
rabi 2018-19. These germplasm were
evaluated for their tolerance to pink stem
borer based on white ear symptom under
field conditions. Three accessions namely,
EC217803,1C542799 and IC582717 showed
very high resistance to pink stem borer as no
white ear symptom was observed, whereas
20 and 40 accessions were designated as
resistant and moderately resistant,
respectively.

One hundred and ten accessions of
mini-core subset of Lathyrus were screened for
resistance/tolerance to thrips during rabi 2018-
19. Two thrips species namely, Scirtothrips
dorsalis and Thrips florum were found infesting
the Lathyrus accessions. The data was recorded
on the incidence of thrips per 10 plants. On the
basis of data recorded it was inferred that 22
accessions of Lathyrus like 1C 142577, 1C
142578, 1C 142581, IC 142614, 1C 142809, IC
143410, IC 143434, IC 143521, 1C 143527, IC
143532, IC 143548, 1C 143609, IC 147016, IC
147107,1C 147160, IC 147550, No 2203, JRL-
41, Sel- 481, Sel — 527, Sel-531 and Sel-563
were categorized as moderately tolerant to
thrips. The rest of the accessions were found to
be susceptible and highly susceptible to thrips
infestation.
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Project 3. 2. Isolation and Characterization

of secondary metabolites of Chromobacterium

species for mitigation of biotic stresses in
agriculture

(B. K. Choudhary, Mamta Choudhary,

R. K. Murali Baskaran, J. Sridhar)

The mass production of secondary metabolite
of Chromobacterium spp. was obtained by
cultivation of bacteria on standardized solid
medium at 30°C for 48 h and cell mass was
harvested by scrapping of the culture growth.
The secondary metabolite was extracted by two
methods.

Method A. Crude extracts of bacterial cells were
obtained by sequential extraction with
chloroform, ethyl acetate and ethanol solvents.
The first crude extract obtained after 3 h of
extraction with 150 mL chloroform was
designated as chloroform crude extract (S1).
The second crude extract obtained after 6 h of
extraction of the residue of the S1 extract with
150 mL ethyl acetate was named as ethyl
acetate crude extract (S2). The last one was
obtained with ethanol (150 mL) after 10 h of
extraction from the resulting residue of the S2
extract and was designated as ethanol crude
extract (S3). The crude extracts (S1, S2, S3)
were centrifuged and filtered and then
concentrated until complete evaporation. The
extracts were preserved in crystallized form for
further use.

Method B: The ethanolic solution of extract was
centrifuged and filtered and then evaporated to
obtain crude mass. This crude mass (Ecr)
underwent soxhlet purification with chloroform
(quantitatively), secondly with diethyl ether
(for 3+4 h) and thirdly (extraction of violacein)
with ethanol (almost quantitatively).
Evaporation of the ethanol under reduced
pressure gave a semi-purified extract, which
was purified further by crystallization with the
solvent pair methanol/water. The crystals were
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harvested by centrifugation, dried and
designated as Pn, where n=number of
extraction procedure (Fig. 20).

Fig 20. Sequential extraction of Violacein by
soxhlet apparatus using ethyl alcohol, ethyl acetate
and chloroform

Antifeedant activity of violacein (secondary
metabolite of Chromobacterium spp.) against
insect pests

Spodoptera litura

The antifeedant activity of violacein, a
secondary metabolite of Chromobacterium
spp. against rice moth was studied under
laboratory condition. Four different
concentrations of violacein (125, 250, 500,
1000 ppm) prepared with ethyl acetate and
ethyl alcohol separately were assayed using 3"
instar of Spodoptera litura in comparison with
solvent alone, broth and untreated control. The
crude extract of violacein inhibited the feeding
activity of larva to the extent of 24.1% which
was significantly different from broth violacein
(21.2%), ethanol extract violacein 1000 ppm
(20.8%) and ethyl acetate extracted violacein
1000 ppm (16.8%) as compared to ethyl alcohol
(2.7%) and ethanol alone (4.7%) treatments.

Corcyra cephalonica

The antifieedant activities of various treatments
against 3" instar of rice moth ranged from 16.9

nnual Report 2019

to 38.8 per cent. Among the treatments, the
concentrations of violacein (250, 500, 1000
ppm) prepared with ethyl alcohol were equal in
efficacy and the antifeedant activity ranged
from 32.8 to 38.8 per cent, followed by 1000
ppm of violacein prepared with ethyl acetate
(25.8%).

4. Strategic and adaptive research in biotic
stress management

Project 4. 2. Bio-ecology and management of
pink stem borer in wheat
(K. C. Sharma, Mallikarjuna, J)

The effect of nutritional based induced
resistance using different levels of K and Si
were studied against pink stem borer in wheat
(var. GW-273) during rabi 2018-19. Twenty-
days before harvesting the wheat stem samples
were taken from 12 treatments and stored in -
209C. The total sugars, total phenols and
defense enzymes (peroxidase, polyphenol
oxidase, phenylalanine ammonia lyase and
Betal-3 glucanase) were estimated from the
samples, treated with soil application of Si,
using standard procedure/protocol. Maximum
total sugar, total phenols and defense enzymes
(peroxidase, polyphenol oxidase,
phenylalanine ammonia lyase and Betal-3
glucanase) were recorded in wheat samples
drawn from plots treated with soil application
of diatomaceous earth @ 300 kg/ha).

Project 4. 3. Developing and testing the

effectiveness of interactive educational

multimedia module (IEMM) on biotic stress
management in rice and Lathyrus

(P. Mooventhan, Anil Dixit,

R. K. Murali Baskaran)

The surveys made among the rice and Lathyrus
growers of Chhattisgarh with reference to the
knowledge gain through IEMM and mobile app
interventions indicated that the overall



knowledge gain was 30.53 and 19.68 percent,
respectively. Variation in knowledge gain
indicates that the farmers having different level of
knowledge on Lathyrus and rice cultivation.
Moreover, the highly significant 't' value
confirming statistically that the impacts of [IEMM
and mobile app were evident for considerable
knowledge gain among the respondents.

The independent variables namely age,
occupational status, farm size, farming
experience and social participation were found
to be positively associated with knowledge gain
at one and five percent level of probability. The
score on farmers' perception level towards
Good Agricultural Practices ranged from 0.65
to 0.88. Farmers' perceived constraints in the
adoption of GAP documented. As per Garrett
value, irrigation water management ranked first
and increased cost of cultivation ranked 8" in
the selected list of constraints.

Effectiveness of Interactive Videos (IVs)
on biotic stress management in terms of
knowledge gain were analysed. It is observed that
all the groups from 1 to 10 had gained the
knowledge by the IVs. Further, knowledge gain
observed from the Group 2 and 4 was the lowest.
Among the ten groups, four groups viz., group 2,
7, 8, 10 had significant difference in knowledge
gain even though farmers from these villages
have scored low mean pre-knowledge score. This

Prototype Developed
Lathyrus info (Mobile Application)
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might be due to the fact that their close proximity
with KVK. Overall knowledge gain ranged from
59.51 to 74.93 per cent. Variation in knowledge
gain indicates that the farmers having different
level of knowledge in dairy farming practices.
Moreover, the highly significant 't' value
confirmed statistically that the treatment by IVs
was evident for considerable knowledge gain
among the respondents.

Distribution of respondents according to
their mass media exposure, social participation
and livelihood assets assessed. According to
mass media exposure, radio ranked first
(54.33%), followed by mobile phone (62.33%)
and newspaper (56.66%). According to their
social participation, majority (95.66) of the
respondents got involved with Chhattisgarh State
Minor Forest Produce Cooperative Federation
Limited (CGMFPFED), followed by Joint Forest
Management Committee (JEMCs). It is observed
from the socio-economic profile that 59.17 per
cent of the respondents falling under middle age
group (36to 55 years). About 38.33 per cent of the
respondents had the education ranging from 6-
10" class. About 31.67 per cent of the respondents
had the farming experience ranging from 21-30
years. Rice-Rice and Rice fallow cropping
system were major in the study area. Majority
(81.56 %) of the farmers used canal water as
source of irrigation.
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IEMMR | Insect Pest of Rice and | Biological Control|  Diseases of Rice Plant Parasitic Major Weed Management | Video
Home their Management - of Rice Pests ~ | and their Management Nematodes in Rice | Weeds of Rice | Practices in Rice | Gallery

Insect Pest of Rice and their Management

Paddy Stemborer

Presence of brown coloured egg mass ..
Read More +$

Gall Midge
Maggot feeds at the base of the growing ..

Read More

Swarming Caterpillar Rice Skipper
Larvae cul the seedlings in large scale . Edges of the leaves are fastened
Read More 4 ‘ Read More

Leaf Folder (or) Leaf Roller
Leaves foid longitudinally and larvae ..

Read More 3

Rice Hormed Caterpillar
Larva feeds on leal blades of rice ..

Read More $

Yellow Hairy Caterpillar Grasshopper
Caterpiliar causes defoliation Irregular feeding on seediings and leaf biade ..
Read More 4 Read More &

Interactive Educational Multimedia Module on Biotic Stress Management in Rice and Lathyrus
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Usage of Interactive Educational Multimedia Module on Biotic Stress Management in Rice
and Lathyrus by farmers
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Project 4. 5. Isolation and evaluation of

native bio-control agents for the
management of lepidopteran pests

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

J. Sridhar, Lata Jain)

Kairomone efficacy of synthetic chemical on
parasitic activity of Trichogramma spp. in
management of rice yellow stem-borer during
Summer 2019

Field efficacy of synthetic kairomone to enhance
parasitic activity of 7. japonicum against yellow
stem borer was evaluated in low-land rice (cv.
MTU 1010) during Summer 2019. The seedlings
were transplanted on 6.3.19. The gel formulation
for three chemicals, hexadecanoic acid (200
ppm), octadecanoic acid (500 ppm) and
octadecane (500 ppm) were applied on filter
(Whatman no. 1) paper separately and used
under field condition, 24 h later to the release of
wasps on 14" 21%, 28" and 35" DAT. These
treatments were compared with four split
releases of 7. japonicum alone @ 50,000
wasps/ha/release (14", 21%, 28" and 35" DAT)
and untreated check (no release of wasps). Each
treatment was replicated five times with the plot
size of 5 x 4 m. An isolation distance of 15 feet
was maintained between treatments to reduce the
movement of wasps from one treatment to
another. The per cent dead-heart and white-ear
were recorded at weekly interval and plot-wise
yield was recorded at the time of harvest.
Application of octadecane @ 500 ppm
(randomly 25 places/ha), 24 h later to each
release of wasps @ 50,000 wasps/ha/release at
weekly interval on 14", 21", 28" and 35" DAT
recorded the dead heart and white ear of 5.8 and

1.1%, in contrast to 7. japonicum alone (8.1%
dead heart; 1.6% white ear; positive control)
and untreated check (15.15% dead heart; 3.9%
white ear; negative control), respectively which
enhanced the parasitic activity tol5.74 and
15.15 per cent with reference to dead heart and
white ear incidences, respectively (Fig. 21).
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Tl alone

Fig 21. Influence of synthetic kairomone on
parasitic activity of 7. japonicum against rice
yellow stem borer during summer 2019

TJ + Octadecane : Trichogramma japonicum
+ Octadecane (500 ppm)
TJ alone : T. japonicum alone

Isolation and characterization of Native
Bacillus thuringiensis

Twenty six soil samples from 13 districts of
Chbhattisgarh and one sample from Odisha were
processed for isolation of Bacillus thuringiensis
using standard procedure of sodium acetate
treatment with slight modifications. Colonies on
nutrient agar were further confirmed by gram's
staining, growth on Bacillus cereus agar and
Hichrome Bacillus agar (Fig. 22) and finally by
cryl (Fig. 23) and cry2 gene specific PCR for
confirmation of isolates as Bacillus
thuringiensis. About 13 isolates of Bacillus
thuringiensis were identified and preserved as
glycerol stock for further efficacy studies.

Fig 22. Growth characteristics of Bacillus thuringiensis on (A & B) nutrient agar; (C) Bacillus cereus agar and
(D & E) Hichrome bacillus agar
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Fig 23. PCR amplification of cry 1 specific gene of

Bacillus thuringiensis with amplicon size of 277 bp.

Bioassay of native Bt with Spodoptera litura

Three concentration of five native Bt were
prepared and used to treat the castor leaves and
shade dried. The pre-starved 3" instar S. litura
were offered with treated leaves which were
compared with VLBT 3 and Dipel (positive
control) and untreated check (negative control).
The highest mortality of 76% was recorded in
Dipel treatment which was significantly
different from VLBT3 (19.9%)and NBT 6 & 11
(15.6%) (Fig. 24).
76?
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Fig 24. Per cent mortality of Spodoptera litura,
treated with native Bt

NBT2 & NBT3 (22.2%) and NBT4
(24.5%) were equal in efficacy to cause

mortality which were on a par with each other
(Fig.25).
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Fig 25.Mortality due to Dipel treatment

In another bio-assay experiment, two
native Bacillus thuringiensis isolated from the soil
samples of forest eco-system, Dhamtari (NBT 17)
and vegetable eco-system, Durg (NBT 18) were
streaked separately on plain Luria Bertani agar
plates and incubated overnight at 37°C. One loop
of overnight cultures were inoculated in Lurai
broth, separately and kept for sporulation under
shaking condition at 28°C for 24h. Each isolate
concentration was concentrated at 5 x 10° CFL/ml
and diluted serially with distilled water to obtain 5
x 10" CFL/ml and 5 x 10° CFL/ml. Three
concentrations of two Bt isolates were bio-assayed
with 3" instar of Spodoptera litura in comparison
with same three concentration of Almora VL-6 Bt
(positive control) and untreated check (negative
control). The castor leaves treated with Bt
suspensions were shade dried and offered to pre-
starved larvae. Each treatment was replicated five
times and each replication contained 15 larvae.
Fresh feeds were provided 2™ day onwards till the
control larvae pupated. The mortality of larva was
observed at 24 h interval and converted into
percentage. On 3" day after treatment (DAT), the
per cent mortality of S. /itura ranged from 6.6 to
29.8 per cent while no mortality in control. The
maximum mortality was observed in NBT 18 at5x
10° CFL/ml (56.7%) on 5" DAT which was
significantly different from other treatments. Same
trend was notice on 7" DAT. The maximum
mortality of 86.7 per cent was noticed on 9" DAT in
NBT 18 at 5 x 10°CFL/ml, followed by NBT 17 at
5 x 10° CFL/ml (83.3%) and VL Bt 6 at 5 x 10°
CFL/ml (76.7%) whereas it was 10 per cent in
control (Fig. 26).
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Fig 26. Percent mortality of S. /itura on 9" day
after treatment of native Bt
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Native Trichogramma

A total of 18 districts of Chhattisgarh including
Kanker, Durg, Raipur, Rajnandgaon, Balod,
Bametra, Baloda Bazar, Mungeli, Bilaspur,
Korba, Koria, Surajpur, Balrampur, Sarguja,
Dhamtari, Kondagaon, Baster and Narayanpur
were surveyed during 2019-20 to collect native
biocontrol agents. Sentinel egg card were used
to trap the native egg parasitoids in 53 places
(Fig. 27), belonging to different eco-systems of
forest, vegetable, pulses, maize, cotton etc. Out
of them, 14 eco-types of Trichogramma were
recovered and identified at species level.

&

Fig 27. Sentinel egg trap card for recovery of egg
parasitoid

Parasitic activity of native Trichogramma

Three wild population of Trichogramma spp.
were recovered ie., two from low land rice of
Baronda farm and one from low land rice of
farmer's field of Baronda village. The first two
populations were got identified as 7. chilonis and
third one as 7. japonicum. The comparative
parasitic activity of three native Trichogramma
with species of NBAIR, Bengaluru was studied
which resulted that 7_ japonicum collected from
farmers’ field recorded the maximum parasitic
activity of 86.4% but on a par with NBAIR

nnual Report 2019

species (82.3%). T. chilonis obtained from
NBAIR showed the highest parasitic activity of
76.9%, followed by two native population of 7.
chilonis, recording 71.1 and 66.4%, respectively
(Fig28,29,30).

- -

Fig 29. Parasitized eggs

Fig 30. Trichogramma adults

Project 4. 6. Evaluation of allelopathic potential

inrice and selected weeds for weed management
(Anil Dixit, B. K. Choudhary)

Field screening of rice genotypes for
allelopathic effects against weeds of rice eco-

system in kharif 2019

Allelopathy refers to any direct or indirect
harmful or beneficial effects of one plant on
another through the production of chemical



compounds. Exploring allelopathy for weed
management in agricultural systems is an
emerging area in science. Since mechanical
control is very expensive and chemical control
leads to environmental pollution and
development of herbicide-resistant weeds,
biological control using allelopathic rice variety
is the alternate option to manage the weed
problem in rice field. The experimental field was
infested with Ammannia baccifera, Ludwigia
parviflora, Alternanthera sessilis, Fimbristylis
miliacea, Eriocaulon sieboldianum, Leptochloa
chinensis, Commelina benghalensis,
Echinochloa colona. Some of the weed seed
germination was significantly affected by the
allelopathic effect of few test rice varieties
(Fig.31,32,33). The study in a more
comprehensive manner shall be carried out in
next season as in the current season the limited
seed samples were provided.

Some promising lines showing the possible
allelopathetic potential agaist weed

3 ..
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Fig 33. Line No. 8, Variety: R 1882-306-4-243-1

1))

@

2

Project EF 005. AICRP on Nematodes in
Agriculture

( Mallikarjuna J.)

Bio-management of rice root-knot nematode
(Meloidogyne graminicola)

The field experiment was laid out in NIBSM
farm during kharif 2019 to test different bio
control agents against rice root knot
nematode. All the treatments were imposed
to nursery beds before sowing of rice seeds.
The RCB design was followed with 5
replications. Rice variety (cv. Swarna) was
grown as per recommended package of
practices in the plot size of 5 x 4 sq. m. The
treatments were: T1=Nursery bed treatment
with Bacillus pumilus @ 20 g m’ (2 x 10°
CFU/g); T2 = Nursery bed treatment with
Bacillus subtilis @ 20 g m” (2 x 10° CFU/g);
T3= Nursery bed treatment with Pseudomonas
fluorescens @ 20 g m’ (2 x 10" CFU/g)
(Recommended practice); T4 = Nursery
treatment with carbofuran @ 1 kg a.i./ha;
T5=Untreated check. The observations like
initial nematode population/200 cc soil,
seedling height (cm), number of galls per root
system before transplanting (average of 20
seedlings), root knot index at harvest (average
of 20 seedlings), final nematode population in
soil (200 cc) and root (5 g) at harvest and yield
(kg/plot, t/ha) were made.

All the treatments were found to be
more or less equally effective in reducing
nematode population (soil and root), number
of galls/seedling, RKI and in increasing
yield when compared to untreated control.
Nursery treatment with carbofuran @ 1 kg
a.i./ha was found to be effective in reducing
nematode population (98 numbers/200 cc
soil and 12.21 numbers/5g root), seedling
height (22.69 cm), number of galls/seedling
(10.14), RKI (1.87) and yield (6.87 t/ha)
which was at a par with remaining treatments
(Table 8).

=
NiEn

Annual Report 2019



»
)

ICAR

Bio-management of rice root-knot nematode per replication. The treatments were: T1 = Neem
(Meloidogyne graminicola) cake @ 1 t/ha ; T2 = Seed treatment with

Pseudomonas putida @ 10 g/kg of seed; T3 =
A field experiment was laid in farmers field near Seed treatment with Bacillus megaterium @ 10
Kharora, Chhattisgarh during kharif 2019 to test g/kg of seed; T4 = Seed treatment with Bacillus
different biocontrol agents against root knot amyloliquefaciens @ 10 g/kg seed; T5= Seed
nematode in bottle gourd. All the treatments were treatment with Pseudomonas fluorescens @ 10
imposed as per technical programme. The RCB g/kgseed; TO=T1+T2; T7=T1+T3; T8=TI +
design was followed with three replications. A T4; T9 =TIl +T5; T10 = Carbofuran @ 1.0 kg
total of 10 plants were maintained per treatment a.i./ha; T11=Untreated check.

Table 8. Bio-management of rice root-knot nematode (Meloidogyne graminicola) in transplanted rice
(INP =106 J2/g of soil in nursery bed)

Final Nematode
3 %
Seedling*/ | Number of Root [y e Foni 56 Yield
Treatment Plant galls per Knot harvest
height seedling at Index at 200 cc s5g ICBR
ing*| h t kg/plot | t/ha
(cm) transplanting arves soil ) g/plo
T1 21.23 14.26 2.36 135 22.36 14.25 | 6.59 | 1:5.10
T2 22.36 12.06 2.15 126 18.67 14.41 6.78 | 1:5.15
T3 23.48 10.26 2.06 114 17.26 1438 | 6.85 | 1:5.25
T4 22.69 10.14 1.87 98 12.21 14.56 | 6.87 | 1:4.26
TS 18.65 26.59 3.15 255 28.57 10.04 | 5.84 | 1:2.26
S.Ed. + 1.02 0.98 1.12 1.06 1.14 1.03 1.11
CD (0.05) 1.11 0.89 0.65 10.36 1.26 0.94 0.56
Observations like initial nematode population/ 1 t/hat+ seed treatment with Pseudomonas
200 cc soil, final nematode population in soil Sfluorescens @ 10 g/kg seed was best treatment
(200 cc) and root (5 g) at harvest and yield with respect to FNP (98), RKI (1.68) and yield
(kg/plot and t/ha) were made. The data (6.84 t/ha), followed by T8 (INP = 125 per 200
presented in Table 9 revealed that neem cake @ ccsoil) (Pooled analysis 0 2018-20)
Table 9. Bio-management of root-knot nematode, Meloidogyne incognita in bottle gourd
FNP Yield Yield
Treat t RKI1
reatmen 200 cc soil 5 g root (kg/plot) (t/ha)
T1 123 26 2.45 9.2 4.4
T2 154 35 2.36 8.1 3.87
T3 136 26 2.15 8.24 4.3
T4 128 24 2.02 10.26 5.0
TS5 115 25 1.87 11.26 5.26
T6 135 22 2.34 9.1 4.5
T7 145 22 2.14 9.75 5.0
TS 102 20 2.03 11.26 5.84
T9 98 11 1.68 13.24 6.84
T10 112 14 2.01 9.74 5.0
T11 286 45 3.25 6.25 3.01
SEd. + 1.02 1.15 0.98 1.25 1.07
CD (0.05) 26.3 3.56 0.56 1.12 1.04
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Project EF006. Socio-economic upliftment of tribal farmers through suitable agricultural
enterprises integration in rice fallow pulse cropping system - A farmer participatory approach
(P. Mooventhan, Anil Dixit, K. C. Sharma, P. N. Sivalingam, G. L. Sharma, L. Verma)

Table 10. Summary of farmer FIRST Project (2016-2019)

S. No. Particulars 2016-17 2017-18 2018-19 2019-20
1. Total Budget (Rs.) 26,80,000 25,70,000 28,80,000 19,45,000
2. Expenditure (Rs.) 26,47,287 23,36,448 28,60,738 -

3. Capacity Building Programme
Number of

a. .. 4/120 farmer 29/870 farmer 41/1089 farmer |21/436 farmer
training/total farmers
Number of 10/157

b. Demonstration/ total 31/465 farmer 25/478 farmer | 34/889 farmer

farmer

farmers
Number of Gosthi

o e, 0/0 farmer | 14/490 farmer | 16/276 farmer 06/298
discussion/ total
farmers

R B2 Iy el I Aoy e 03/42 farmer 0/0
Visit/ total farmers
Number of Farmer

ey Scientist interface/ 1/85 farmer 02/88 farmer 04/202 farmer 0/0
total farmers
Number of

f. Agricultural Film 0/0 farmer 14/580 farmer 9/370 farmer 08/336 farmer
Shows/ total farmers
Total Farmers

4. Coveredin CBP 417 farmers 2535 farmer 2457 farmers 1959 farmers
Technology

5. Introduced 09 20 09 03
(Total 41)

6. Area Covered under 0/0 40ha/180farmers 32ha/154 33 ha/165
Pulses/ total farmers farmers farmers
Area Covered Under 2 ha/36

7. Vegetable/ total ) 12ha/110 farmer 18ha/300farmer 4 ha/34

farmer

farmers

8. Household covered 154 502 612 507

SR R b rnER 100 % 117 % 130 % 121 %
(in %)

10. Migration reduced 02% 08% 18% 23%

1 In the ICT-331 farmer covered through mobile/WhatsApp/Facebook more than 630 short

’ message and agricultural technology videos circulated
12. Income generated per farm family (in Rs.)
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Rice fallow
A Crop Based Module 0 6,821 9,850 crops not
harvested
Livestock Based Kadaknath - Kadaknath - Kadaknath -
B | vodul 0 23,692 20,042 28,414
odule Goat -16,282 | Goat -39,150 | Goat —15,420
c |Horticulture Based 7.600 6,000 12,722 6.500
Module
p |Enterprise Based 4200 6.250 14,000 9,720
Module >
E  |NRM Based Module | 2,300 4,650 6,503 4,230

Table 11. Infrastructure/small scale enterprise established at project site from 2016 - 2019
(Kasdol, Baloda Bazar)

S.
No.

Module

Activities

L.

Custom Hiring Center (CHCs)

Five CHCs established at Kharaha, Bamhani, Kurraha,

Kharri and Bakla villages which equipped with Happy

seeder, Aqua-ferti seed drill and more than 16 drudgery
reduction minor agricultural implements.

Agro-Processing Centers (APCs)

Four APCs established at Kharaha, Kurraha, Kharri and
Bakla villages which equipped with Mini rice mill, Flour
mill, Mini pulverizer, PKV dall mill, Spice grinding machine
and Oil expeller unit.

Farmer Communication Center (FCCs)

Two FCCs established at Kurraha and Kharri villages which
equipped with Desktop computer system, Internet connectivity,
printer, projector, public address system, Agricultural
Instructional Videos (AIVs), bilingual literatures on recent
technologies, Agricultural films DVDs, Interactive board

and books.

Hatchery Units

Five Hatchery Units established at Kharaha, Bamhani, Kurraha,
Kharri and Bakla villages for Kadaknath egg hatching.

Kadaknath Farming Units (KFUs)

Three KFUs established at Bamhani, Bakla and Kharri villages which
equipped with hatchery units and integrated azolla production units.

Protected Cultivation Units (PCUs)

Three shad net house and one poly house established at Kharaha,
Kurraha and Kharri Villages, which is equipped with low cost drip system,
fogger system and poly mulching

Mushroom Production Units (MPUs)

Two mushroom (paddy straw and oyster) production unit established at
Kurraha and Bamhani villages.

Low-cost Azolla Production Units

Total 18 low-cost Azolla production units established at Kharaha,
Bamhani, Kurraha, Bakla and Kharri villages for regular and sustainable
feed availability.

Nutritional Terrace Gardening Units

Three modern nutrition terrace gardening units established at Bamhani
and Bakla villages which is equipped with grow bags, drip system and
shade net.
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STATUS OF BIOTIC STRESS IN CROPS AND NEW REPORTS OF CHHATTISGARH

Status of biotic stresses in crops, livestock and fisheries (2019)

Crop Biotic Stress Scientific Name Intensity
Rabi - Summer 2018-19
Rice Yellow stem borer Scirpophaga incertulas 15.44% dead heart
3.28 % white ear
Wheat Pink stem borer Sesamia inferens 10-15%
Chickpea Wilt Fusarium oxysporum {f. sp. ciceri 5-35%
Collar rot Sclerotium rolfsii 5-30%
Lentil Collar rot & wilt Sclerotium rolfsi, F. oxysporum 5-30%
complex f. sp. lentis
kharif 2019
Rice Brown planthopper Nilaparvata lugens 5-30%
Stem borer Scirpophaga incertulas Low
Leaf flolder Cnephalocrocis medinalis Low
Bacterial blight Xanthomonas oryzae pv. oryzae Low to medium
Neck blast Pyricularia oryzae Low to medium
Sheath blight Rhizoctonia solani Low to high
False smut Ustilaginoidea virens Low to medium
Root knot nematode Meloidogyne graminicola 26 galls/seedling
Maize Fall armyworm Spodoptera frugiperda 10-20% in Southern parts
of Chhattisgarh
Finger millet Pink stem borer Sesamia inferens Low
Earhead caterpillar Cryptoblabes aungustipennella, Low
Eublemma silicula
Foot rot Sclerotium rolfsii Low
Neck and finger blast Pyricularia grisea Low to High
Brown leaf spot Helminthosporium sp. Low to Medium
Sheath blight R. solani Low
Pigeonpea Spotted pod borer Maruca vitrata 0.6 -5% leaf or flower
webs/plant
Pod borer complex Helicoverapa armigera Medium
Maruca vitrata
Pod fly Melanogromyza abtusa Medium
Fusarium wilt Fusarium udum Medium to high
Phytophthora blight Phytophthora cajani Low to medium
Cowpea Yellow mosaic Yellow mosaic virus Medium
Anthracnose Colletotrichum lindemuthianum Medium
Bhendi Fruit borer Earias vittella Medium
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Brinjal Shoot and fruit borer Leucinodes arbonalis 15-30%
Chilli Thrips Scirtothrips dorsalis Medium to high
Die back Colletotrichum capsici Medium to high
Leaf curl Leaf curl virus Medium to high
Cauliflower Cut worm Spodoptera litura 10-20% leaf damage
Rabi -Summer 201 9-20
Wheat Pink stem -borer Sesamia inferens 10-17%
Pyrilla Pyrilla perpusilla 20 to 30 nymphs and
adults/plant
Chickpea Pod b orer Helicoverpa armigera >50%
wilt Fusarium oxysporum f. sp. ciceris | Low to medium
Collar rot Sclerotium rolfsii Low to medium
Lathyrus Thrips Scirtothrips dorsalis 3-4/leaf
Thrips florum 3-4/flower
Lentil Collar rot & wilt Sclerotium rolfsi Up to 30%
complex F. oxsprum f. sp. lentis
Biotic stresses of livestock and fish and fisheries
Bacterial Hemorrhagic septicaemia, Anthrax, Brucellosis, Black Medium to high
diseases Quarter, Mastitis, Enterotoxaemia, Foot Rot
Viral diseases Lumpy Skin Disease, Hog Cholera, Peste Des Petits Medium to high
Ruminants, Blue Tongue, Orf, IBR
Parasitic Cerebrospinal nematodiasis, Visceral larva migration, Medium to high
diseases Liver fluke, Strongyle, Hemonchus, Ascarids, Taenia
and Mange
Protozoan Anaplamosis, Babesiosis, Theileriosis, Trypanosomosis, Medium to high
diseases Coccidiosis, Amoebiasis, Giardiasis, Balantidium

New Record of Biotic Stresses

*  Mpyroides odoratimimus identified and reported worldwide as new respiratory pathogens in animals
(Mamta Choudhary, B. K. Choudhary)

» Porcine circovirus -3 has been reported for the first time in India causing huge economic losses in

pig industries (Mamta Choudahry, B. K. Choudhary)
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Dead heart by rice yellow Rice BPH damage

stem borer stem borer
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Shriveled seeds by pigeonpea
pod fly

Maize fall armyworm
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Pigeonpea spotted pod borer Brinjal shoot and fruit borer Finger millet earhead caterpillar
damage

Chickpea pod borer Finger millet stem borer Lentil collar rot and wilt

Chickpea wilt Finger millet finger blast Pigeonpea wilt
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INSTITUTE ACTIVITIES

PM Kisan Samman Nidhi scheme (February
24,2019)

On the occasion of launching of Pradhan
Mantri Kisan Samman Nidhi scheme, a
programme was organized by ICAR-NIBSM,
Raipur on 24.2.19 with farmers and public
representatives from villages of Bangoli,
Saragaon, Keontra and Baronda was organized.
Dr. Jagdish Kumar, Director (Acting)
welcomed the gatherings and explained the PM
Kisan scheme to farmers and public
representatives. Dr. Pankaj Kaushal, Joint
Director (Research) discussed about the PM-
Kisan Samman Nidhi scheme with participants.
Broadcast of Mann Ki Baat by Hon'ble PM was
witnessed by the participants from 11.00-11.30
am along with PM Kisan Samman Nidhi
scheme launching programme. All the farmers
were advised to avail the benefit of scheme. Dr.
Anil Dixit briefed about the institute activities
to the gatherings. Dr. J. Sridhar coordinated the
event and the formal vote of thanks proposed by
Dr. K. C. Sharma. In this event, more than
hundred farmers, five public representatives,
scientists and institute staff participated.
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Republic day (January 26,2019)

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

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

Farmers-Scientists interaction was organized at
ICAR-NIBSM, Raipur on 02.3.19. To mark this
event, all scientists from NIBSM, Raipur and
the wheat trial (AICW & BP) monitoring team
from IIWBR, Karnal and TARI, Regional
Station, Indore have participated. Dr. Jagdish
Kumar, Director (Acting), ICAR-NIBSM
welcomed all farmers and officials and spoke
about various types of biotic stresses in
agriculture and their management. Dr. Pankaj
Kaushal, Joint Director (Research) emphasised
about diversification in agriculture and
integrated farming systems. As a part of

Lo Y B L adily

interaction, all farmers and scientists visited
NIBSM research farm trials on wheat,
Lathyrus, chickpea etc. Wheat trials planted
under AICRP on wheat and barley trials viz.,
AVT- restricted irrigation- timely sown (6
varieties), AVT- timely sown- irrigated (13
varieties) and AVT- late sown-irrigated (10
varieties) during rabi 2018-19 were monitored
by evaluation team including Dr. Lokendra
Kumar, Dr. A. P. Agarwal, Dr. Gopala Reddy,
Dr. Prakash. About Forty farmers from Jaroda,
Baloda Bazar, Baronda and Saragaon



participated and got benefitted. Interface
meeting was coordinated by Dr. K.C. Sharma,
Dr. P. Mooventhan, and Dr. Anil Dixit, ICAR-
NIBSM, Raipur.

International Women's Day (March 08,2019)

On the occasion of International Women's Day
on 8.3.19, Dr. Jagdish Kumar, Director
(Acting) inaugurated the function with his brief
address. Various Scientists of the institute
addressed the gathering on this occasion. Dr.
Binod briefed theaudience about importance of
celebration of International Women's day.

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

The 6" Institute Management Committee (IMC)
meeting of the institute was held on 18.3.19
under the Chairmanship of Dr. Jagdish Kumar,
Director (Acting) at ICAR-NIBSM, Raipur. The
IMC members viz., Dr. K. N. Mohanta, Principal
Scientist, ICAR-CIFA, Bhubaneswar, Dr. A. K.
Mukharjee, Principal Scientist, ICAR-NRRI,
Cuttack, Dr. A. K. Sarawgi, Professor & Head,
Plant Breeding & Genetics, IGKV, Raipur, Sh. R.
K.Chandrawanshi, Joint Director of Agriculture,
Chhattisgarh, Dr. Pankaj Kaushal, Joint Director
(Research), [ICAR-NIBSM as a guest of honour
and Dr. Anil Dixit, Dr. B. K. Choudhary, Dr.
Vinay Kumar, Dr. J. Sridhar, as special invitees
and Dr. K. C. Sharma, Nodal Officer, and Sh. A.
A. Goswami as Member Secretary attended the
meeting. Dr. Jagdish Kumar welcomed the
gathering. Dr. Pankaj Kaushal presented brief
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report on research highlights, research
collaborations and extension and outreach
activities of [CAR-NIBSM, Raipur. The member
secretary presented the action taken report of 5"
IMC. The proposed agendas guidelines were
discussed in the meeting as per the council's
guidelines.

One day workshop for Nicobarese tribal
farmers on Foldscope Microscopy (March
20,2019)

ICAR-NIBSM, Raipur organised one-day
workshop on “Role of Foldscope Microscopy
in minimising the risk of zoonotic diseases,
field level diagnosis of plant diseases and
ensure the personal hygiene of tribal farmers”
in collaboration with ICAR-Central Island
Agricultural Research Institute, Port Blair. The
said event was conducted at Harminder Bay,
Hut bay on 20.3.19 under the DBT sponsored
Foldscope Project. The other collaborators of
the workshop were Department of
Biotechnology (DBT), New Delhi and
Foldscope Instruments Inc. and Prakash Lab
(Stanford University), Stanford, California,
USA. Dr. Pankaj Kaushal, Joint Director
(Research), ICAR-NIBSM explained the
multifaceted use of foldscope microscopy in
agriculture with special reference to biotic
stress management in field level. Dr. P.
Mooventhan, Scientist and Principal
Investigator of the DBT sponsored Foldscope
project demonstrated the Foldscope and its
working mechanism in the diagnosis and
observation of microorganism and other
samples. It was followed by hands-on training
to the tribal farmers. Altogether 51 Nicobarese
tribal farmers including 31 females participated
in the workshop and benefitted.

Fall armyworm sub-committee meeting
(June 04,2019)

A sub-committee at state level consisting of the
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Director of Agriculture, Raipur, Chhattisgarh,
(Chairman), Shri C. S. Naik, Central IPM
Centre, Raipur (Member and co-ordinator), Dr.
R. K. Murali Baskaran, Principal Scientist
(Agric. Ento.), NIBSM, Raipur (Member and
Subject Matter Specialist) and Dr. Sonali
Devale, IGKV, Raipur (Member and Subject
Matter Specialist) has been constituted to
monitor the fall armyworm infestation and
management on maize and other alternative
hosts. The sub-committee met on 4.6.19 at the
Directorate of Agriculture, Raipur. As one of
the subject matter specialists, the NIBSM
provided a suggestive IPM module for the
management of FAW to the committee.

5" Institute Research Committee Meeting
(June 11-12,2019; August 20,2019)

The 5" Institute Research Committee meeting
was held during 11-12.6.19 at ICAR-NIBSM,
Baronda, Raipur under the Chairmanship of Dr.
Jagdish Kumar, Director (Acting). On 11" June
2019, IRC meeting started with the welcome
address by Dr. Anil Dixit, PS and I/c PME,
followed by brief remarks of Dr. Jagdish
Kumar. The Chairman, IRC appreciated the
involvement of scientists in the institute
building activities such as administrative and
financial responsibilities, establishment of
laboratory facilities, post creation, executing
MoU for education programme with ICAR-
IARI, New Delhi apart from their research
contributions. He also appreciated the overall
research progress made by scientists and
stressed upon maintaining healthy scientific

environment in the institute. Dr. P. Kaushal,
Joint Director (Research) presented highlights
of various research programmes and projects,
scientific activities and establishment of the
institute during the deliberation, besides short-
listing the potential areas for immediate
attention. The progress of institute and
externally funded were presented by the
principal investigators of the project according
to programme wise. The 1" supplementary 5"
IRC meeting was held on 20.8.19 for
presentation of new project proposals and
discussion on other general issues. The 2™
supplementary 5" IRC meeting was held on
6.1.2020 under the Chairmanship of Dr.
Jagdish Kumar, Director (Acting) for the
presentation of RPPIII of the projects, new
project proposals and discussion on general
issues.
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International Yoga Day (June 21,2019)

ICAR-National Institute of Biotic Stress
Management, Raipur, (C.G) celebrated
'International Yoga Day' on 21.6.19. The
welcome address was given by Dr. Anil Dixit,
Principal Scientist. Dr. Pankaj Kaushal, Joint
Director (Research) presided over the function
and delivered lecture on importance of yoga in
life and nation building. On this occasion,
invited lecture on yoga and spirituality was
delivered by sister Uma, Prajapti Prahma
Kumaris Ishwariya Vishwa Vidyalaya, Raipur.
The yoga prayers and common yoga protocol
video were showcased. All the scientists and



staff members of the institute participated in
yoga sessions organized as per the Common
Yoga Protocol provided by Ministry of
AYUSH, Government of India.
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4" Research Advisory Committee Meeting
(July 03,2019)

The 4"RAC meeting (first of the present RAC)
of the ICAR-NIBSM was held on 3.7.19 at
ICAR-NIBSM, Raipur under the Chairmanship
of Dr. C. D. Mayee, Former Chairman, ASRB,
along with other members including Dr. V. V.
Ramamurthy, Ex-Principal Scientist, Division
of Entomology, ICAR-IARI, New Delhi, Dr. S.
S. Singh, Ex-Director, ICAR-ITWBR, Karnal
and Dr. M. Anandaraj, Ex-Director, ICAR-IISR
Calicut and ICAR-IIHR, Bangalore, Dr.
Jagdish Kumar, Director (Acting), ICAR-
NIBSM and Dr. P. Kaushal, Joint Director
(Research), ICAR-NIBSM & Member
Secretary (RAC). Dr. P. K. Chakrabarty,
Member, ASRB and Ex-Assistant Director
General (PP&B), ICAR attended as a special
invitee. This meeting was also attended by
section in-charges viz., Dr. S. K. Jain, Principal
Scientist (Plant Pathology) & I/c Pathology
Section, Dr. R. K. Murali Baskaran, Principal
Scientist (Agricultural Entomology) & I/c
Entomology and Nematology Section, Dr A.
Dixit, Principal Scientist (Agronomy) and I/c
Analytical and weed science section and Dr. P.
N. Sivalingam, Senior Scientist (Plant
Biotechnology) and I/c Biotechnology section.
The RAC members and ICAR-NIBSM
authorities visited the institute buildings under
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construction and discussed the overview of the
administrative, library, auditorium, schools and
hostel buildings. After this visit, the Chairman,
RAC and other members inaugurated the Plant
Growth Chamber and Whitefly Rearing
Facility developed under ICAR-NASF project
in the presence of staff of the NIBSM, followed
with planting of tree saplings.

Parthenium Awareness Week (August 16-22,
2019)
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fa=dY yEarsT (13—27 RiawR, 2019)

eI H fedid 13—27 RIawR, 2019 & R
Rl ugareT Sf. Udal dlerd, Hgad ez
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150" Birth Anniversary of Mahatma Gandhi
Celebrations

150" Birth Anniversary of Mahatma Gandhi
was celebrated at ICAR-NIBSM, Raipur with
full zeal and different activities were organized

during a week preceding to 2.10.19 with the
main function on 02.10.2019. A quiz
competition based on the life of Mahatma
Gandhi and his teachings was organized on
28.9.2019 in which 12 students from nearby
schools participated.
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To create awareness among school
children on the importance of keeping home,
village and environment and bad-effects of
plastic especially single use plastics, scientists
of the institute visited middle school of village
on 30.9.19 and explained the importance of
cleanliness and stop using these plastics.

An essay competition was held in the
institute on 30.9.2019 in which eleven
participants including scientist and contractual
staff took part. On 2™ October 2019, the main
function was organized in the institute. First of
all, cleaning activities in the institute campus
was organized when all the institute staff
participated and removed the garbage including
plastic material from the campus. The main
function was presided by Dr. Jagdish Kumar,
Director (Acting). The Chief Guest was Dr.
(Mrs.) Seema Shrivastava, Principal of Govt.
Higher Secondary School, Saragaon, Raipur.
Dr. Anil Dixit, Principal Scientist gave a lecture



on Single Use Plastic goods and their ill-effects
on health and environment supplemented with
facts and data. The Director (Acting), in his
speech remembered Mahatma Gandhi and
explained how said values and teachings of
Mahatma Gandhi are now more relevant for our
life, health and environment. The chief guest
while going through the life of Mahatma
Gandhi, said that people become great by deeds
not by birth as Mahatma Gandhi took
inspiration from Bhagwat Geeta and acquired
the values such as Non-violence, karmayoga
(practice in action) etc. She also recited a poem
on Mahatma Gandhi. The winners of the
different competition were distributed
prizes/certificates by the chief guest and
Director during the programme.

Swachchata Hi Sewa (October 02,2019)

Swachhata Hi Sewa Pakhwara was inaugurated
by Dr. Pankaj Kaushal, Joint Director
(Research) and addressed the staff member
about Swachhta Pakhawara. The Swachhta
Pakhawara was started by taking Swachhta
pledge by all the staff members of the institute.
As part of the SHS, cleanliness drive was
carried out at NIBSM campus premises on
daily basis. The Director (Acting), Joint
Director (Research) and all the staff of the
institute actively participated in the drive and
cleaned the premises. All the MGMG teams
visited their respective adopted villages and
conducted meetings, discussions and
cleanliness drives as part of the SHS. The
schools in nearby villages were visited by
scientists and delivered lectures on importance
of Swachchata in our daily life and urged
students to hand wash after toilet use and
maintain surroundings clean and neat. Women
cell of the institute conducted meetings with
self help groups and women NGO's of the
Adsena village and stressed upon importance of
Swachchata and urged to construct and use
toilets and avoid open defecation. On the
closing ceremony of SHS and 150" birth
anniversary of Mahatma Gandhi on 2.10.19, an
essay writing competition was held to scientists
and other staff members. Quiz competition was
held for school students on occasion of
Swachchata Hi Sewa and 150" birth
anniversary of Gandhi Jayanthi. Chief Guest
Smt. Seema Srivastav, Principal, Govt higher
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primary school, Saragaon delivered the lecture
on importance of Swachchata and contribution
of Mahatma Gandhi. Prizes were distributed to
winners of the essay writing competitions. SHS
2019 was concluded by cleanliness drive in and
around NIBSM campus. The activities were
coordinated by Dr. Mallikarjuna, J., Nodal
officer, Swachch Bharath Abhiyaan.

8" Foundation Day (October 07,2019)

Eighth foundation day of the institute was
celebrated on 7.10.19 at the ICAR-NIBSM
Campus. Dr. Jagdish Kumar, Director (Acting)
welcomed gathering. Dr. M. C. Sharma,
Former Director, ICAR-IVRI, Izatnagar was
the Chief guest of the function, Dr. A. R.
Sharma, Director (Research), Rani Lakshmi
Bai Central Agricultural University, Jhansi and
Dr. M. P. Thakur, Director (Instructions),
IGKYV, Raipur were the guest of honour; Dr. P.
Anand Kumar, Former Project Director, I[CAR-
NRCPB, New Delhi and Dr. V. K. Choudhary,
Senior Scientist (Agronomy) were the special
guests. Dr. P. Kaushal, Joint Director

(Research), scientists and staft of the institute
and farmers participated. During the meeting,
various awards and inputs under different
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schemes were distributed to scientists and
farmers, besides releasing books and Apps.
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Vigilance Awareness Week (October 28-
November 02,2019)

To create awareness against corruption among
individuals, students and within the
organization, the Vigilance Awareness Week
2019 was observed at the Institute during
28.10.19 to 2.11.19. This year's theme was
“Integrity-A Way of Life”. An integrity pledge
was taken by all the officers, staff members and
contractual workers of the Institute which was
administered by the Dr. Jagdish Kumar,
Director (Acting).

During the vigilance awareness week,
banners were displayed in the institute.




Scientists visited nearby school to spread the
message against corruption among school
children and teachers. E-integrity pledge was
also taken by eight individuals of the institute
and family members. On the conclusion of the
Vigilance Awareness Week, Director urged the
staff members to work honestly and sincerely
for the progress of the organization and of the
country and maintain the highest standards of
the integrity.

National Unity Day 2019 (October 31,2019)

To commemorate the birth anniversary of
Sardar Vallabh bhai Patel, the Architecture of
national integration of independent India,
“National Unity Day” was observed on
31.10.19. This day re-affirms the inherent
strength and resilience of our people to
withstand threats to the security, unity and
integrity of the country. In 2019, the day has a
special significance as it marks the completion
of the task of making Jammu & Kashmir and
Ladakh an integral part of India by abrogating
article 370 which represents the realization of
the dream of Sardar Patel for Integrated India. A
pledge taking ceremony was held at 4.00 pm on
31" October, 2019 in the Institute. Scientists,

officers and staff members of the institute
participated in the pledge-taking ceremony.

Observance of the Samvidhan Diwas
(November26,2019)

The Samvidhan Diwas (Constitution Day) was
observed on 26.11.19, celebrating the 70"
Anniversary of adoption of the Indian
Constitution, at 11.00 am in the training hall of
ICAR-NIBSM. Dr. Pankaj Kaushal, Joint
Director (Research) presided over the function.
Scientists, officers and staff members of the
institute participated in the occasion.
Everybody read out the Preamble of the
Constitution. Dr. Kaushal spoke about the
constitution framework which gives both
fundamental rights and fundamental duties to
its citizens. He also read out the 11 fundamental
duties given in the constitution and stressed
upon the need to follow the duties by every
individual for the progress and integrity of the
country.

Advisory Committee Meeting of ICAR-
NASF (December 06,2019)

The Advisory Committee met on 6.12.19 at
ICAR-NIBSM, Raipur to review the progress
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of the NASF project on “Identification of host
factors responsible for infection and
development of nano-particle based dsRNA
delivery system for imparting resistance to
begomoviruses” under the Chairmanship of
Dr. Krishna Reddy, Head, Division of Plant
Pathology, ICAR-ITHR, Bengaluru. The
members attended this meeting are: Dr.
Enakshi Khular Sharma, Member &
Professor, Department of Electronic Science,
University of Delhi South Campus, New
Delhi, Dr. Jagdish Kumar, Member &
Director (Acting), ICAR-NIBSM, Raipur, Dr.
Pankaj Kaushal, Special Invitee & Joint
Director (Research), ICAR-NIBSM, Raipur,
Dr. Bikash Mandal, Member & CCPI, Principal
Scientist, Division of Plant Pathology, ICAR-
IARI, New Delhi, Dr. Senthil-Kumar
Muthappa, Member & CCPI, Staff Scientist-1V,
NIPGR, New Delhi, Dr. Neetu Singh, Member
& CCPI, Associate Professor, Centre for
Biomedical Engineering, IIT-D, New Delhi,
Dr. K. C. Sharma, Member & Senior Scientist,
I/c Finance and Account Officer, ICAR-
NIBSM, Raipur, Dr. J. Sridhar, Member &
Scientist, I/c Head of Office, ICAR-NIBSM,
Raipur and Dr. P. N. Sivalingam, Member
Secretary & PI, Senior Scientist, ICAR-
NIBSM, Raipur. During the meeting, the
progress and achievements made during 2018-
19 was presented by PI of the each centre and
suggestions were also given by members for
further improvement. After the meeting, the
committee visited facilities created by this
project.

Five-day off-campus collaborative training
programme, sponsored by MANAGE,
Hyderabad on "Good Agricultural Practices
and Current Strategies for Improved Agro-
chemical Use and Management " (17-21
December, 2019) was inaugurated at ICAR-
National Institute of Biotic Stress
Management, Raipur on 17.12.2019 with Dr. S.
C. Mukherjee, Director Extension Services,
IGKYV, Raipur and Shri. B. K. Bijronia, Joint
Director Agriculture, Raipur as special guests.
Dr. Pankaj Kaushal, Joint Director (Research),
ICAR-NIBSM, Raipur, briefed about the role
and mandate of ICAR-NIBSM in crop
protection. The main objective of the training is
to introduce and create awareness among the
extension functionaries on improved agro-
chemical use and management for enhanced
production and income generation with healthy
environment.

During the training programme, a total
21 sessions includes 17 theory lectures on
improved agro-chemical use and management,
03 practical classes on (preparation and
application of rat poison bite, use of
Safety Kit and
production and application of bio control

Pesticide =~ Applicator
agents) and 01 exposure visits (Biological
control laboratory, IGKV) were conducted. The
reading materials like one training manual and
one technical bulletin were prepared for the
benefit of participants. Valedictory function
was conducted on 21.12.19 with special
lecture, delivered by Dr. T. P. Rajendran, former
ADG (PP&B). Dr. M. P. Thakur, Director of
Instruction, IGKV, Raipur graced the occasion.
The off-campus training was conducted with
course directorship of Dr. P. Mooventhan and
Dr. R. K. Murali Baskaran in which, 25
participants were benefitted.




Inauguration of off-campus training Demo on spray man personal protective equipment

DPC conducted for scientists at I[CAR-NIBSM

S. Name and designation of Purpose Date of conduct | Date of Joining as
No. scientist of DPC Senior Scientist

Dr. B. K. Choudhary, Scientist 8.1.16 (Level 12)

L. | (Fish & Fisheries Science) AULICINDINGIE Rl 8.1.19 (Level 13 A)
Dr.Vinay Kumar, Scientist

2. (Ag. Biotechnology) 7000 to 8000 RGP 6.3.19 26.2.18

3. | Dr. Lata Jain, Scientist (Vety. 7000 to 8000 RGP 6.3.19 262.18
Microbiology)
Dr. Mamta Choudhary, _

4. Scientist (Vety. Pathology) 6000 to 7000 RGP 31.3.19
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Mera Gaon Mera Gaurav (MGMG)

The Mera Gaon Mera Gaurav teams of ICAR-
NIBSM, Raipur disseminated technologies to
the farmers of selected villages (15) on various
aspects of Agriculture and Veterinary sciences
in a time frame through monthly visit,
demonstrations (06), meetings (08) and
advisory (10) and literature support every
month. The selected villages (15) visited for 29

Annual Report 2019

times repeatedly in 14 visits and benefitted 746
farmers. Two farmers meeting and nine
demonstrations were organized.

One day training cum field/lab visit for DAESI
(Diploma in Agricultural Extension Services
for Input Dealers) (January 25"and 28",2019)

One day training cum field visit for 80 DAESI
trainees from Raipur, Bhamtari, Mahasamund
and Gariaband districts were organized on 25 &
28.1.19 at ICAR-NIBSM, Raipur. Dr. Pankaj
Kaushal delivered a lecture on role of input
dealers in biotic stress management. In this
lecture, he emphasized the role of input dealers
in dissemination of technology effectively and
in eco-friendly manner. Dr. Anil Dixit, Principal
Scientist delivered lecture on spraying
technology in biotic stress management with
special reference to weeds. Dr. R. K. Murali
Baskaran, Dr. Mamta Choudhary, Dr.
Mallikarjuna and Dr. J. Sridhar delivered
lecture in the training programme. Dr. P.
Mooventhan, Scientist (Extension) delivered
lecture on various expert system/apps available
for farmers, producers and input dealers for
solving various biotic stress related problems.
The trainings were arranged and coordinated by
Dr. K. C. Sharma, Sr. Scientist (Entomology) &
I/c Extension & Outreach programme.

Field Experience Training (FET) of ARS
probationers (February 02 to March 03, 19)

Five scientist probationers belonging to 109"
FOCARS, NAARM, Hyderabad had undergone
the Field Experience Training (FET) at Kharri
Village of Kasdol Block, Baloda Bazar district
under the supervision of ICAR-NIBSM co-
ordinators, Dr. P. Mooventhan and Dr. R. K.
Murali Baskaran. The team reported on 19.02.19
and was relieved on 11.03.19 from ICAR-
NIBSM. A total 21 days training modules were
executed with special reference to Farmer FIRST
programme. The scientist team delivered the
village seminar on 6.03.19 and the institute
seminaron 8.03.19.



=
NiEn

INFRASTRUCTURE DEVELOPMENT

An Administrative Approval and Expenditure Sanction to the budget of Rs. 52.87 crores has been

received (vide letter No. CS.19/02/2013-IA-III date 10.03.2017) for undertaking various work at
ICAR-NIBSM, Raipur.

Buildings constructed and on the verge of completion:

(1) Administrative Building
(i1) Library

(i)  Auditorium Building
(iv)  School Building (2 Nos.)
V) Boys Hostel

(vi)  Development Works

School 2 Boys' hostel
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WORKSHOPS/SYMPOSIA/SEMINARS/TRAININGS

Workshops/Symposia/Seminars/Trainings organized

S. Title of symposia/s.eminar/training Period Venue Organized by
No. organized

1. | One day training cum field/Lab visit for 25.01.19, ICAR-NIBSM ICAR-NIBSM
DAESI (Diploma in Agricultural Extension 28.01.19
Services for Input Dealers

2. | PM Kishan Samman Nidhi Scheme 24.02.19 Bangoli ICAR-NIBSM
Farmers-Scientists interface on biotic 2.03.19 ICAR-NIBSM ICAR-NIBSM
stresses

4. | One day DBT sponsored Foldscope 20.03.19 Harminder Bay, | P. Mooventhan
workshop for Nicobarese tribal farmers on A & N Islands
“Role of Foldscope Microscopy in
minimizing the risk of zoonotic diseases,
field level diagnosis of plant diseases and
ensure the personal hygiene of tribal
farmers

5. | Foldscope workshop and awareness 15.09.19 Katgi, P. Mooventhan
creation on personal hygiene for Rural (Chhattisgarh)
Women HealthWorkers (Mitanin
Foldscope demonstration cum training 15.09.19 ICAR-NIBSM P. Mooventhan
Five days MANAGE sponsored off-campus |17-21.12.19 | ICAR-NIBSM P. Mooventhan,
collaborative training programme on R. K. Murali
“Good Agricultural Practices and Current Baskaran
Strategies for Improved Agro-chemical Use
and Management” organised from
17.12.2019 to 21.12.2019.

Workshops/Symposium/Seminar/Conference/other fora attended
S Title of
No. symposia/seminar/training Period Venue Sponsor Name of scientist
) attended

1. | National Group Meeting 26.02.19 | IGKYV, Raipur ICAR-NIBSM | P. Kaushal
kharif 2019 of AICRP
Forage-crops and utilization

2. | National Workshop on Plant | 06-07.03.19 | NIPHM, ICAR-NIBSM | S. K. Jain,
Protection Techniques Hyderabad R. K. Murali

Baskaran
3. | Annual meet of NASF 06.03.19 | NASF campus, | ICAR-NIBSM |P. N. Sivalingam
New Delhi

4. | XIV Agricultural Science 20-23.02.19 | NAAS complex, | ICAR-NIBSM |B. K. Choudhary,
Congress New Delhi P. Mooventhan

5. | Veterinary Pathology 06-08-19 | Central Agricul- |Department of |B. K. Choudahry,
Congress tural Unviersity, | Veterinary Mamta Choudhary

Aizawl Pathology, CAU,
Aizawl




6. | JEMG TSTHTST 25-26.02.19| ICAR-Central | ICAR-NIBSM B. K. Choudhary|
LIRSSEI Institute of
Fisheries
Education,
Mumbai
7. | 60" Annual Conference 15-18.11.19 | Central Haryana Lata Jain,
of Association of Microbio- University of Association Vinay Kumar
logists of India (AMI-2019) Haryana, of Microbiologists
& International Symposium Mahendergarh | of India
on Microbial Technologies
in Sustainable Development
of Energy, Environment,
Agriculture and Health
8. | Symposium on “Endophytes| 24-26.09.19 | UAS, GKVK, | Department of Vinay Kumar
and their Applications in Bengaluru Physiology,
Agriculture GKVK, Bengaluru
9. | 4" Workshop of Nodal Officers | 10-11.12.19 | ICAR-IASRI, ICAR-IASRI, Vinay Kumar
of KRISHI-Knowledge Based New Delhi New Delhi
Resources Information Systems
Hub for Innovations in
Agriculture (Management of
ICAR Research Data Repository
for Knowledge Management
initiative
10" | Two days training programme/ | 15-16.02.19 | IASRI, New Delhi| ICAR-NIBSM Vinay Kumar
workshop of Nodal Officers of
KRISHI-Knowledge Based
Resources Information Systems
Hub for Innovations in
Agriculture (Management of
ICAR Research Data Repository
for Knowledge Management
initiative
11. | 14" Annual Convention of 12.10.19 | Vigyan Bhawan, | Vigyan Bhawan, | Vinay Kumar
Central Information New Delhi New Delhi
Commission (CIC)
12. | International Conference on | 12-14.02.19 | MANAGE, ICAR-FFP P. Mooventhan
Agricultural Extension and Hyderabad
Advisory Services: Innovation
to Impact
13" | One-day National Conference 23.03.19 | Dr.B.R. Ambedkar | DBT, New Delhi | P. Mooventhan

on Microcosmos 2019
(NCM-2019)

Institute of
Technology,
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14. | ISEE National Seminar 2019 |14-16.11.19 | Swami ISEE P. Mooventhan
on "Holistic Approach for Keshwanand
Enhancing Agricultural Rajasthan
Growth in Changing Rural Agricultural
Scenario" University,
Bikaner
15. | International Conference on |14-16.12.19 | KVK, Mysuru, | eSARD 2019 P. Mooventhan
Extension for Strengthening Karnataka
Agricultural Research and
Development
16. | Workshop on Disciplinary | 12-13.02.19 | Tirupati, Andhra | [CAR-NIBSM  |J. Sridhar
Rules & Procedures Pradesh
17. | International conference 24-27.07.19 | ICAR-IIHR, Association J. Sridhar
on Plant Protection in Bengaluru for Pest
Horticulture: Advances Management in
and challenges Horticultural
(ICPPH-2019) Eco-system,
Bengaluru
18. | XIX International Plant 10-14.11.19 | ICRISAT, IPPC 2019 J. Sridhar, Lalit
Protection Congress Hyderabad L. Kharbikar,

Mallikarjuna, J.
19. | Workshop on Plant Stress 18-20.04.19 | ICGEB, New ICGEB , New Lalit L. Kharbikar,

Biology and Food Security Delhi Delhi
20. | Training on ICAR-ERP for |11-16.03.19 | ICAR-IASRI, ICAR-IASRI, Ashish Marathe
finance officers New Delhi New Delhi
21. | National Conference on 08-09.12.19 | ICAR-Indian Society of Plant | Ashish Marathe
Integrative Plant Institute of Rice | Biochemistry and
Biochemistry and Research, Biotechnology,
Biotechnology, held at Hyderabad ICAR-IARI,
on 8th and 9th December New Delhi
2019
22. | Off campus training on 16-25.09.19 | ICAR-IARI, Division of Ashish Marathe
Designing CRISPR targets New Delhi Biochemistry,
using in-silico tools ICAR-IARI,
New Delhi
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PUBLICATIONS

Research/Review papers immunocompromized piglets with post

Bera, B., M. houdhary, T. Anand, S.
Karthik, N. Virmani, B. Choudhary and B.
N. Tripathi. 2019. Detection and genetic
characterization of porcine circovirus 3
(PCV3) in pigs in India. Transboundary and
Emerging Diseases. doi: 10.1111/tbed.
13463

Jain, L., V. Kumar, S. Chaturvedi, G. Roy
and S. B. Barbuddhe. 2019. Seroprevalence
of leptospirosis in bovines of Chhattisgarh,
India. Research Journal of Biotechnology
14(7):38-42

Kharbikar, L. L., A. S. Shanware, M. S.
Saharan, R. Aggarwal, S. K. Nandanwar and
P. N. Sivalingam. 2019. Fusarium
graminearum micro RNA-like RNAs and
their interactions with wheat genome: A
much-needed study. Indian Phytopathology
72: 565-573. https://doi.org/10.100/s4230-
00139-4

Kumar, K., J. Sridhar, R. K. Murali-
Baskaran, S. Senthil-Nathan, P. Kaushal, S.
K. Dara, and S. Arthurs. 2019. Microbial
biopesticides for insect pest management in
India: Current status and future prospects,
Journal of Invertebrate Pathology165:7481.
https//doi.org/10.1016/}.jip.2018.008

Mallikarjuna, J., Y. Yele and S. K. Jain.
2019. Heavy infestation of sugarcane
leathopper, Pyrilla perpusilla on wheat and
oats in Chhattisgarh. Indian Journal of
Entomology 81(3): 516-517

Choudhary, M., B. K. Choudhary, B. C.
Bera, S. P. Chaudhari, D. K. Giri, R. C.
Ghosh and S. B. Barbuddhe 2019.
Association of Myroides odoratimimus in

weaning multisystemic wasting syndrome.
Journal of Applied Microbiology 127(6):
1635-1645.d0i:10.1111/jam. 14448

Choudhary, M., B. K. Choudhary, R. C.
Ghosh, S. Bhoyar, S. B. Kale, S. P.
Chaudhari and S. B. Barbuddhe.2019.
Cultivable microbiota and pulmonary

lesions in polymicrobial bovine pneumonia.
Microbial Pathogenesis 134 (2019) 103577

Meena, P. N., L. L. Kharbikar, R. Rana, S.
Satpathy, A. S. Shanware and P. N.
Sivalingam. 2019. Rapid detection of mesta
yellow vein mosaic virus by loop-mediated
isothermal amplification reaction. Journal
of Virological Methods 263: 81-87. doi:
10.1016/j.jviromet.2018.10.016

Murali Baskaran, R. K., J. Sridhar, K. C.
Sharma and S. Senthil-Nathan. 2019.
Influence of summer weather on prevalence
of rice yellow stem-borer in central India:
Monitoring and biocontrol strategy.
Biocatalysis and Agricultural
Biotechnology 21. https://doi.org/10.1016/
j-bcab.2019.101340

Sahu, R. K., M. L. Sharma, P. Mooventhan
and M. A. Khan. 2019. Assessment of

Socio-Economic Status and
Communicational Characteristics of
Farmers Using Bio-Control Agents.
International Journal of Current
Microbiology and Applied Sciences 8(12):
2894-2901

Sahu, R. K., M. L. Sharma, P. Mooventhan
and M. A. Khan. 2019. Constraints
perceived by the farmers while using bio-

control agents. International Journal of
Chemical Studies 7(6): 2547-2549
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Sivalingam, P. N., Y. Yele., R. K. Sarita and
K. C. Sharma. 2019. Incidence of pigeonpea
yellow mosaic disease and vector
population from Chhattisgarh, India.
International Journal of Current
Microbiology and Applied Sciences 8:
1699-1703

Books

Dixit, A. and A. Pradhan. 2019. ATLAS:
Weed flora of Chhattisgarh, ICAR-National
Institute of Biotic Stress Management,
Raipur, 136p. (ISBN:978-81-942788-0-1)

Murali-Baskaran, R. K., S. K. Jain, P. N.
Sivalingam, P. Mooventhan, J. Sridhar, K.
C. Sharma, P. Kaushal and J. Kumar. 2019.
National Status of Biotic Stresses of Crops,
ICAR - National Institute of Biotic Stress
Management, Raipur, Chhattisgarh, India,
174p. (ISBN:978-81-942788-1-8)

Book Chapters

Kumar, V., R. Soni, L. Jain, B. Das and R.
Goel. 2019. Endophytic Fungi: Recent
Advances in Identification and

Explorations. In: Advances in Endophytic
Fungal Research, Fungal Biology (B. P.
Singh ed.) by Springer publisher,
Singapore,DOI: https://doi.org/10.1007/
978-3-030-03589-1 13

Dash,B., R. Soni, V. Kumar, D. C. Suyal,D.
Dash and R. Goel. 2019. Mycorrhizosphere:
Microbial Interactions for Sustainable
Agricultural Production. In:
Mycorrhizosphere and pedogensis (Ajit
Verma and D. K. Choudhary eds.) by
Springer publisher, Singapore.
https://doi.org/10.1007/978-981-13-6480-
8 18
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Abstracts

Choudhary, B., M. Choudhary, R. K.
Murali-Baskaran and J. Sridhar 2019.
Isolation and characterization of secondary
bacterial metabolites of drug resistant
Chromobacterium species for its bioefficacy
against Spodoptera litura. In: XIV
Agricultural Science Congress held during
20-23 February, 2019 at NASC, Pusa, New
Delhi, India

Choudhary, B. K., M. Choudhary and S. B.
Barbuddhe. 2019. Spectrum of Cultivable
Pathogens of Fresh Water Production
System of Central India. In: Veterinary
Pathology Congress 2019, held during 6-8,
November, 2019 at Department of
Veterinary Pathology, Central Agricultural
University, Aizawl

Jain, L. and V. Kumar. 2019. Molecular
epidemiology of infectious bovine
rhinotracheitis in bovines of Chhattisgarh.
In: Compendium of 60" Annual Conference
of Association of Microbiologists of India
(AMI-2019) & International Symposium on
Microbial Technologies in Sustainable
Development of Energy, Environment,
Agriculture and Health held during 15-18
November, 2019 at Central University of
Haryana (CUH), Mahendergarh, Haryana

Kharbikar, L., A. Marathe, P. N.
Sivalingam, and J. Kumar. 2019. In-silico
microRNA omics of biotic stress biology
in chickpea, a next-generation legume with
potential to contribute to food security,
abstract p. 26. In: Workshop on Plant Stress
Biology and Food Security, ICGEB, held
during 18-20 April, 2019 at New Delhi,
India



Kumar, V., L. Jain, S. K. Jain and P. Kaushal.
2019. Bacterial endophytes of rice and their
potential antimicrobial activities against
phytopathogens. abstract no. In:
Symposium on “Endophytes and their
Applications in Agriculture held during 24-
26 September, 2019 at the University of
Agricultural Sciences, GKVK, Bangalore

Choudhary, M., B. K. Choudhary, R. C.
Ghosh and S. B. Barbuddhe. 2019.
Polymicrobial attributes of Pulmonary
Lesions in Bovine Pneumonia. In:
Veterinary Pathology Congress 2019, held
during 6-8 November, 2019 Department of
Veterinary Pathology, Central Agricultural
Unviersity, Aizawl

Mooventhan, P., A. Dixit, K. C. Sharma, P.
N. Sivalingam, U. Singh, J. Kumar, and P.
Kaushal. 2019. Entrepreneurship based
extension strategies in the development of
tribal farmers under Farmer FIRST
Programme - A participatory approach,
abstract No. B-45, p. 97. In: ISEE National
Seminar-2019, held during 14-16
November, 2019 at Swami Keshwanand
Rajasthan Agricultural University,
Beechwal, Bikaner-334006 (Rajasthan),
India

Mooventhan, P, J. Kumar, A. Dixit, and P.
Kaushal. 2019. “Role of value-chain and
Market-led extension approaches in the
development of tribal farmers in rice fallow
pulse cropping system - A participatory
approach for doubling the farmer's income,
abstract no. 14215 202-203pp. In:
International Conference on Extension for
Strengthening Agricultural Research and
Development (eSARD - 2019), held during
14-16 December, 2019 at KVK Mysuru,
Karnataka, India

Mooventhan, P., J. Kumar, A. Dixit, K. C.
Sharma, P. N. Sivalingam, A. Kumar Gupta,

(

/))

A

2

S. R. K. Singh, P. Venkatesan, U. Singh and
P. Kaushal. 2019. Augmenting tribal
farmer's income through agricultural
innovations in rice fallow areas of
Chhattisgarh, abstract No. 1192, p. 849. In:
XIV Agricultural Science Congress held
during 20 -23 February, 2019 at New Delhi

Mooventhan, P., M. Choudhary and S. B.
Barbuddhe, 2019. Multifaceted use of
Foldscope in Agriculture, abstract p. 13. In:
National Conference on “MICROCOSMOS
20197 (NCM2019) held during 23 March,
2019 at Dr. B. R. Ambedkar Institute of
Technology, Port Blair, Andaman & Nicobar
Islands, Andaman & Nicobar

Sridhar, J. and R. K. Murali-Baskaran. 2019.
Standardization of protocol for
Characterization of genetic groups of Bemisia
tabaci populations. In: International
Conference on Plant Protection in
Horticulture held during 24-27 July, 2019 at
ITHR, Bengaluru

Technical Bulletins

Mooventhan, P., R. K. Murali Baskaran, J.
Sridhar, P. Kaushal and J. Kumar. 2019.
Technical Bulletin on Integrated control of
fall armyworm in maize, ICAR-NIBSM,
Raipur 24p.

Training Manual

Mooventhan, P., R. K. Murali Baskaran, G.
Bhaskar, U. Singh and J. Kumar. 2019.
MANAGE sponsored Off-campus
Collaborative Training Programme on Good
Agricultural Practices and Current
Strategies for Improved Agro-chemical use
and Management, ICAR-National Institute
of Biotic Stress Management, Raipur, 228 p

TiE
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Extension Folders

01. faFiTE HAR =R, FHAT ATERY, DeATT I,
S SR, faa AR, O o 2019, T
UTeTe Ud ST Ude, TaRIC I hicex Hav
NIBSM/EF2019-29

02. fa¥IT HAR =R, AAAT DR, DATeT T,
ST STeR, faa AR, d1 e 2019, fhamr
DI AT G DR TG TH UTeAd UG ST
ggerd,  UFEc YT Hieex AR
NIBSM/EF2019-30

03. faeIe HAR =R, FHAT @R, DATeT A,
ST seR, {999 AR, 1 g 2019, FHfdd
oAl | UY JATER T8, TGAC Bhleey
“ex NIBSM/EF2019-31

04. f3FITE HAR =R, FHAT 2ATERY, DeATT T,
ST sieR, {99 AR, U1 7der 2019, HHfBA
DY YOITel! H ITd Teer, Taac e hioe]
<9¥ NIBSM/EF2019-32

05. faeiIe HAR =eRY, FHAT @R, DATST AT,
ST sieR, fI9 AR, T Jder 2019, Tl
JOTEAT H Y3l BT I Ud Foi=T, YRICII
Thleex eX NIBSM/EF2019-33

06. favle HAR =eRY, FHAT @R, DA AT,
S AR, fa7g |AR, 9 qder 2019, Tblgd
YoTTel! H T A H FHfod T, Taace
hicex Fe) NIBSM/EF2019-34

07. {99 HAR AR, FHaT A1eR], HATer M,
S AR, g AR, 9 gderd 2019, qofordl
@ WRI M YH IAD] WRYT Y&,
TRICI BlosY Fa¥ NIBSM/EF2019-35

08. favile HAR e, HHAT @R, DA AT,
S sleR, fI99 HAR, O gderd 2019, 919 &
AT Al UTed, Tdced Blee) \e
NIBSM/EF2019-36
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09. faiIE AR e, HHAT AR, DA T,
S 2R, o GAR, o qderd 2019, d=f®
THID A FR Ul Ud SHhT I Teer,
YR Y Bhicsy 998 NIBSM/EF2019-37

10. fSiTE HAR <ler, 79T A1e, derer I,
SToseR, foa AR, @1 e 2019,
BTG §  gHfhd AT UTelH, TRAC I
BioeY 5 NIBSM/EF2019-38

e-Publications

* Mooventhan, P. and Mamta Choudhary.
2019. Digitally documented plant/animal
/microorganism /insect origin samples of
146 numbers (images/videos) published in
theMICROCOSMOS Foldscope
Community online platform.
(https://microcosmos.foldscope.com/wp-
admit/edit.php)

Mooventhan, P., R. K. Murali Baskaran, A.
Dixit, P. Kaushal, U. Singh and J. Kumar.

2019. Lathyrus Info, ICAR-NIBSM, Raipur

e Mooventhan, P., R. K. Murali Baskaran, A.
Dixit, P. Kaushal, U. Singh and J. Kumar
2019. Interactive Educational Multimedia

Module on Biotic Stress Management in
Rice and Lathyrus, ICAR-NIBSM, Raipur

Popular Articles

e Mooventhan, P., J. Kumar, A. Dixit, K. C.
Sharma, P. N. Sivalingam, A. K. Gupta, U.
Singh, S. R. K. Singh, P. Venkatesan and P.
Kaushal. 2019. Sustainable livelihood
through high-value Kadaknath poultry
farming. Indian Farming 69 (6): 16 -17

e Mooventhan, P., J. Kumar, A. Dixit, K. C.
Sharma, P. N. Sivalingam, A. K. Gupta, U.
Singh, S. R. K. Singh, P. Venkatesan and P.
Kaushal. 2019. Azolla: The super plant for
sustainable feed production. Indian Farming
69 (6):26-279



* Mooventhan, P, Jagdish Kumar, Anil Dixit,
K. C. Sharma, P. N. Sivalingam, Amit
Kumar Gupta, Uttam Singh, S. R. K. Singh,
P. Venkatesan and Pankaj Kaushal. 2019.
Oyster mushroom cultivation for resource
poor tribal farmers. Indian Horticulture, 64
(3);13-14

Mooventhan, P, Jagdish Kumar, Anil Dixit,
K. C. Sharma, P. N. Sivalingam, Amit
Kumar Gupta, Uttam Singh, S. R. K. Singh,
P. Venkatesan and Pankaj Kaushal. 2019.
Arka Rakshak tomato to solve farmer woes.
Indian Horticulture, 64 (3): 8-9

Mooventhan, P., J. Kumar, A. Dixit, K. C.
Sharma, P. N. Sivalingam, A. K. Gupta, U.
Singh, S. R. K. Singh, P. Venkatesan and P.
Kaushal. 2019. Grass pea cultivation in rice
fallow fetches more return. Indian
Horticulture, 64 (3): 5-7

Repository Deposition

Myroides odoratimimus 16S ribosomal
RNA gene, partial sequence. NCBI
GenBank Accession number MK418958-
MK418961 (Choudhary, M., B. K.
Choudhary, S. P. Chaudhari, B. C. Bera and
S. B. Barbuddhe. 2019)
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AWARDS/RECOGNITION/MEMBERSHIP IN PROFESSIONAL SOCIETIES

Awards/Recognition/
S. . . Year/ . L.
No. Membership }n 'Professmnal Period Offered by Scientist
Societies
1. | Member of RAC of ICAR-NCIPM | 2019-2022 | ICAR, New Delhi Anil Dixit
2. | Member of IMC of [CAR-NIBSM | 2019-2022 | ICAR-NIBSM Anil Dixit
3. | Recognition Award 2019 ICAR-NIBSM Anil Dixit
4. | Best Team Award 2019 ICAR-NIBSM R. K. Murali Baskaran, S. K. Jain,
P. N. Sivalingam, P. Mooventhan,
J. Sridhar, K. C. Sharma, Pankaj
Kaushal, Jagdish Kumar
5. | Best Research Paper Award 2019 ICAR-NIBSM R. K. Murali Baskaran, J. Sridhar
6. | Dr. S. Sithanantham Biennial 2019 Association for R. K. Murali Baskaran
Award for Excellence in Advancement of Pest
Biological Control Research Management in
with special emphasis in Horticultural Eco-
Horticultural crops systems, [THR,
Bengaluru
7. | Outstanding contribution to 2019 Dr. B. Vasantharaj R. K. Murali Baskaran
Science Award-2019 David Foundation,
Commendable contribution to Chennai
Agricultural Entomology With
Specialization in Biological
Control
8. | Best Scientist Award 2019 ICAR-NIBSM Binod K. Choudhary
9. | Best oral presentation Award 2019 eSARD-2019 P. Mooventhan
at International Conference
on Extension for Strengthening
Agricultural Research and
Development
10. | Young Investigator Talk Award 2019 International Centre Lalit L. Kharbikar
for Genetic Engineering
and Biotechnology,
New Delhi
11. | INSA Visiting Scientist 2019 INSA, New Delhi Lalit L. Kharbikar
Fellowship
12. | Fellow of ESI 2019 Entomological Society | Mallikarjuna, J.
of India, New
Delhi
13. | Young Investigator Award for 2019 SPBB-Springer Ashish Marathe

Excellence in Plant Biology




Lo Y
Dr. S. Sithanantham Biennial Award for Outstanding contribution to Science
Excellence in Biological Control Research Award 2019

d 4l \

Best Research Paper Award 2019

A XS D oot

—

Cerlificale of Excellence

Thiaia In cerlity that the paper eniilled
Rel. -g valiue -Chain & mae it _Led satersion vy
19 maoventhan prusented at the

“Iniernational Canlersnce on Extension for Strengthening
Agricultural Research and Development (eSARD-2019)", juintly
organized by ICAR-ATARI Bengaluru, kxtension bducation
Sociely, Coimbatare and 1CAR-JSS KVK, Mysuro during 14-16

December 2011 al Myaur was adjudgad the

v
Best Oral Presentation /

-

(ML CHANDRE GOWDAY K. PHILIP}
Oryanizing seerstary, oSARD- 21D Chairman, aSARD - 2019

Best Oral Presentation Award 2019
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DIGNITARIES VISITS

* Dr. C. D. Mayee, Chairman RAC and Ex

chairman, ASRB and Dr. P. K. Chakrabarty,
ADG (PP&B) visited on 21 January, 2019

Dr. R. K. Walia, Former Project
Coordinator, AICRP Nematodes in
Agriculture visited on 30 January, 2019

Prof M. M. Anwer, Director, Institute of
Promotion of Agriculture, Hyderabad and

Dr. V. S. Korkanthimath, Ex.Director,
ICAR-CCARI, Goa visited on 13 February,
2019

Dr. R. K. Singh, ADG (Commercial crops)
visited on 25 February, 2019

Dr. A. K. Roy, PC (Fodder crops and
Utilization) visited on 27 February, 2019

JOINING/RELIEVING OF STAFF OF NIBSM

e Dr. Sushil Kumar Sharma joined as

Principal Scientist (Agricultural
Microbiology) on 26.12.2019 at ICAR-
NIBSM

Annual Report 2019

* Mr. Yogesh Yele, Scientist (Agricultural

Entomology) was relieved on 15.6.2019 to
enter on study leave



BUDGET

Budget allocation (2019-20) and expenditure (January to December 2019)

(Rs. in Lakhs)

Budget allocation (2019-20) ( Januar)tht((I)) i;ledcl :umrl;e er 2019)
1\?‘;' Head Other than Other than
NEH & TSP NEH | TSP | SCSP NEH & TSP NEH TSP SCSp
1 2 3 4 5 6 7 8 9 10
1. |G-I-A- 1669.00 0.0 0.0 73.75 1569.19 0.0 0.0 73.71
Capital
2. | G-I-A - Salary 389.04 0.0 0.0 0.0 386.54 0.0 0.0 0.0
3. |G-I-A- 235 60.00 | 51.27 | 69.11 217.68 60.00 30.94 50.70
General
4. | Grand Total 2293.04 60.00 | 51.27 | 142.86 2173.41 60.00 30.94 124.41
Revenue Generation (January to December 2019) (in Rs.)
S 2019-20
N(;. Head 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18 | 2018-19 (up to
Dec. 2019)
1. |Sale of farm 66,758 | 15,62,924 | 21,70,545 | 28,94,672 | 23,03,115 | 13,29,150 | 13,07,958
produce
2. |Sale of tender 8000 69,000 0 18,500 15,000 1,30,500 92,000
Total 74,758 | 13,61,924 | 21,70,545 | 29,13,172 | 23,18,115 | 14,59,650 |13,99,958*

Al
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INSTITUTE GOVERNING COMMITTEES

3" RESEARCH ADVISORY COMMITTEE (2019-2021)

1. Dr. C. D. Mayee Former Chairman (ASRB) Chairman
2. Dr. V. V. Ramamurthy Ex. Principal Scientist (Entomology), IARI, New Delhi Member
3. Dr. P. Anand Kumar Ex. Project Director, [CAR-NRCPB, New Delhi Member
4, Dr. S. S. Singh Ex. Director, IWBR, Karnal Member
5. Dr. Anand Raj Former Director, IISR, Calicut Member
6. | Director ICAR-NIBSM, Raipur Member
7. | ADG (PP) ICAR, Krishi Bhawan, New Delhi Member
8. Two persons representing agriculture/rural interests on the Management Member
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, Joint Director (Research), ICAR-NIBSM, Raipur Member Secretary

3" INSTITUTE MANAGEMENT COMMITTEE

1. Director, ICAR-NIBSM, Raipur Chairman
2. ADG (Plant Protection & Bio-safety) ICAR, Krishi Bhawan, New Delhi Member
3. Dr. Ratan Tiwari, Principal Scientist, ICAR-IIWBR, Karnal Member
4. Dr. Rajbir Yadav, Principal Scientist (Genetics), I[CAR-IARI, New Delhi Member
5. Dr. Mukesh Sehgal, Principal Scientist (Nematology), ICAR-NCIPM, New Delhi Member
6. Dr. Anil Dixit, Principal Scientist (Agronomy), [ICAR-NIBSM, Raipur Member
7. The Director, Department of Agriculture, Government of Chhattisgarh, Krishak Member
Nagar, Raipur, Chhattisgarh
8. The Director, Department of Agriculture, Government of Odisha Member
9. Dr. M. P. Thakur , Director (Instruction), IGKV, Raipur Member
10. | Director (Finance), ICAR, New Delhi Member
11. Sh. S. K. Das, Finance & Accounts Officer , ICAR-NRRI, Cuttack, Odisha Member




PERSONALIA

List of scientists of ICAR-NIBSM with mobile number and email id

Name

Designation

Discipline

Contact detail

Dr. P. K. Ghosh

Director

Agronomy

director.nibsm.cg@nic.in,
pkgiipr@gmail.com ,

ghosh pk2006@yahoo.com
0771-2225352, (+91)9425509683,
(+91)9453042870

Dr. Jagdish Kumar

Joint Director
(SCHBR)

Plant Pathology

moola0l@yahoo.com
director.nibsm.cg@gov.in
(+91) 9418629683

Dr. Pankaj Kaushal

Joint Director

Genetics and

(+91) 9198890991

(Research) Plant Breeding jdrnibsm@gmail.com
Dr. S. K. Ambast Joint Director Land and Water sk.ambast@icar.gov.in
(Education) I/c | Engineering 9437034770
Dr. Anil Dixit Principal Agronomy ad.nibsm.cg@nic.in
Scientist anildixit99@gmail.com
(+91) 9425213281
Dr. S.K. Jain Principal Plant Pathology Sanjay.Jain@icar.gov.in
Scientist sanjaykjain100@gmail.com
(+91) 9456764764
Dr. Sushil K. Sharma Principal Agricultural sks_micro@rediffmail.com,
Scientist Microbiology sushil.sharmal @jicar.gov.in
(+91) 9473725811, 8840214318
Dr. R. K. Murali Baskaran Principal Agricultural rcrkm2013@gmail.com
Scientist Entomology rk.baskaran@icar.gov.in
(+91) 8269506835
Dr. K.C. Sharma Senior Agricultural kcbhuvan2004@gmail.com
Scientist Entomology (+91) 9460253807
Dr. P.N. Sivalingam Senior Plant Biotechnology | pnsivalingam@gmail.com
Scientist (+91) 9950459671
Dr. Binod Kumar Choudhary | Senior Fish & Fisheries binod.kc@gov.in
Scientist Science binods14@gmail.com
(+91) 7389241717
Dr. (Mrs) Lata Jain Senior Veterinary jain.lata59@rediffmail.com
Scientist Microbiology lata.nibsm.cg@gov.in
(+91) 9479038712
Dr. Vinay Kumar Senior Plant Biotechnology | vinay.nibsm.cg@gov.in
Scientist vinaybt 04@rediffmail.com
(+91) 9479038713
Dr. (Mrs) Mamta Choudhary | Scientist Veterinary mamta.tc@gov.in
Pathology chiyamum@gmail.com
(+91) 7389245959
Dr. P. Mooventhan Scientist Agricultural agriventhan@yahoo.co.in
(Sr. Scale) Extension (+91) 9729671614
Dr. Sridhar Jandrajupalli Scientist Agricultural brosridhar@gmail.com
(Sr. Scale) Entomology (+91) 8894459090
Dr. Mallikarjuna, J Scientist Agricultural mjeer.nibsm.cg@nic.in
Entomology mallihugar@gmail.com
(+91) 8871787464
Shri. Lalit Laxman Kharbikar| Scientist Plant Biotechnology | lalitkharbikar@gmail.com
(+91) 9285580630
Mr. Yogesh Yele Scientist Agricultural yogeshyelel3@gmail.com
Entomology (+91) 9868071499
Dr. Ashish Marathe Scientist Plant Biochemistry | (+91) 9654233057

aashishrmarathe@gmail.com
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LIST OF INSTITUTE FUNDED/EXTERNAL FUNDED/AICRP PROJECTS (2019-20)

Institute Funded Projects

S.

Project

Project Title PI Co-PI Year
No. | Code
1. 1.3 | Mapping of genetic groups of Bemisia J. Sridhar R. K. Murali Baskaran | 2018-20
tabaci in India and their begomovirus
transmission efciency
2. 1.4 Identiflcation and characterization of Lata Jain Vinay Kumar, 2018-20
bacteriophages against rice bacterial S.K. Jain
leaf blight pathogen Xanthomonas
oryzae pv.
3 1.5 | Exploring host-microbial cross talk in Mamta B. K. Choudhary, 2018-20
agro-ecosystem of Bastar plateau zone Choudhary Lalit L. Kharbikar
of Chhattisgarh
4 2.2 | Identiflcation of biotic stress induced P. N. Sivalingam | Vinay kumar, Lalit 2017-22
promoters from resistance source plants L. Kharbikar, S.K. Jain
5 2.3 | Development of super donors in rice Vinay Kumar P. N. Sivalingam, 2017-22
carrying tolerance to multiple stresses Mallikarjuna, J.
(Bacterial leaf blight, brown plant
hopper and blast)
6 2.4 | Epigenetic regulation of micro RNA genes | Lalit L. Ashish Marathe 2018-22
in response to Fusarium stress in chickpea | Kharbhikar
7 2.5 | Deciphering the role of isofavones in Ashish Marathe | P. N. Sivalingam, 2019-22
differential reaction to yellow mosaic Lalit L. Kharbikar
disease in soybean
8 2.6 | Deciphering Silicon mediated defense Mallikarjuna, J. | Dr. Vinay Kumar 2019-22
against yellow stem borer in rice
9 2.7 | Cytological and molecular basis of organ- | S.K. Jain Mamta Choudhary, 2020-23
specific resistance to blast disease in finger Ashish Marathe
millet
10 3.1 Genepool proing in crop plants for S.K. Jain Anil Dixit, 2017-19
tolerance to biotic stresses R. K. Murali Baskaran,
K. C. Sharma,
P. N. Sivalingam,
Mallikarjuna, J,
Yogesh Yele
11 3.2 | Isolation and characterization of secondary | B.K. Choudhary | Mamta Choudhary, 2018-20
metabolites of Chromobacterium species R. K. Murali
for mitigation of biotic stress in agriculture Baskaran, J. Sridhar
12 4.2 | Bio-ecology and management of the pink | K.C. Sharma Mallikarjuna, J., 2016-20
stem borer in wheat Yogesh Yele
13 4.5 Isolation and evaluation of native R.K. Murali K.C. Sharma, Lata Jain, | 2017-20
biocontrol agents of Chhattisgarh for Baskaran J. Sridhar
management of lepidopteran pests
14 4.6 | Evaluation of Allelopathic potential in rice | Anil Dixit B. K. Choudhary 2018-20
and selected weeds for weed management




R ————— -

External Funded Projects
S0 || L Project Title PI Co-PI Year it Budget
No.| Code Agency
1. | EF006 | Socio-economic upliftment | P. Mooventhan Anil Dixit 2016-20| ICAR 99.75
of tribal farmers through P. N. lakhs
biotic stress management Sivalingam,
strategies in rice fallow K.C. Sharma,
pulse cropping system - An G. L. Sharma
integrated farming
approach
2 EF008 | Identification of host P . N. Sivalingam | Sridhar,J., [2018-21| NASF Total:
factors responsible for Vinay Kumar, 276.60470
infection and development Lalit.L. Lakhs
of nano-particle based Kharbikar NIBSM:
dsRNA delivery system for 94.2104
imparting resistance to Lakhs
begomoviruses
3 EF009 | Establishment of Biotech - | P. Mooventhan, KVK Korba, | Two | DBT 214 lakhs
KISAN Hub at ICAR - Hub Facilitator KVK years
National Institute of Biotic Rajnandgaon,
Stress Management KVK
Mahasamund
AICRP/Network Projects
> || R CS! Project Title PI Co-PI| Year | Funding Agency Budget
No.| Code
1. | EF005 | AICRP on nematodes | Mallikarjuna, J. | - | 2014 ICAR NA
in cropping systems onwards

Annual Report 2019



Empowerment of women farmers

under Farmer FIRST Project

(In adapted villages of Baloda Bazar District, Chhattisgarh)

Scientific goat farming ICT learning Azolla production




Seed to seed support under Farmer FIRST

ICAR
NATIONAL INSTITUTE OF

BIOTIC STRESS
MANAGEMENT

Rendering solution to biotic stresses

WIS 3
ICAR
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