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FROM THE DIRECTOR’S DESK

In order to reduce biotic stresses and improve
farm prosperity, the ICAR-National Institute of
Biotic Stress Management was established in
Raipur, Chhattisgarh, during the 12" Five Year
Plan. The ICAR-NIBSM is charged with two
main tasks: 1) Basic, strategic, and adaptive
research on biotic stressors in crops, and
2) Quality human resource development for
academic excellence, linkage with various
stakeholders for technology management, and
policy supportresearch.

Currently, NIBSM employs thirty-three
scientists, six of whom are joint directors. Seven
additional scientists, who work in the fields of
Environmental Science, Soil Science, Plant
Physiology, Genetics and Plant breeding, Seed
Science and Technology and Vegetable Science,
have recently joined the organisation.
Seventeen research projects that were handled
in 2023 were supported by the institute; five of
the projects were funded externally. To support
biotic stress related research projects, four state-
of-the-art laboratories are being established:
I) Molecular biology and genome editing
laboratory; 1i) Chemical ecology and One
Health laboratory; ii1) Pest and pathogen
genetic resources; and iv) Pest and pathogen
monitoring unit.

During the period of report, few
research leads were obtained from research

projects which include whitefly genetic groups
(Pan India), kairomone mediated management
of rice yellow stem borer, bacteriophages for
rice BLB management, endophytes for
chickpea soil borne disease management,
NIBSM Bt 18 for chickpea pod borer,
diagnostic kits for detection of Q fever in cattle
and Phytophthora 1n citrus, bio-surfactants for
chickpea diseases, soybean /FSI/ gene from
resistant line to yellow mosaic virus and Silicon
mediated resistance against wheat pink stem
borer. Among the leads, technologies including
kairomone, Bacillus thuringiensis,
bacteriophage, bacterial endophyte and
diagnostic kits are in the pipeline for technology
transfer or commercialization, involving M/s
Sri Bio, Hyderabad; and Crystal Crop
Protection Ltd.

Twenty research and review papers,
three books, fourteen book chapters, twenty
abstracts, eleven popular articles, five extension
folders, one success story, and one mobile app
are to the credit of NIBSM scientists. Three of
the research publications had an NAAS rating
between seven and ten, and four had a grade
more than ten.As a result, the average NAAS
rating is now 10. The scientists from NIBSM
participated in twenty-nine national and
international conferences, exhibits, panel
discussions, etc.; 22 honours from reputable
scientific bodies at the national level, in addition
to six internal honours and twelve special talks.

The agendas for the 8" Research
Advisory Committee, 2" QRT (2017-22), and
10" Institute Management Committee meetings
covered a range of topics related to research,
education, institute construction, and
administration.

In accordance with ICAR-TARI,
education at NIBSM began in 2020. During this
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time, a number of NIBSM scientists were
acknowledged by the TARI as faculty members
of their respective divisions and provided
M.Sc. students with online instruction in
addition to providing in-person guidance for
their research dissertations. UG, M.Sc. and
Ph.D. programmes began in 2023 in physical
mode, during that period, 29, nine, and five
students were admitted, respectively. Two of
the eleven MOUs-one each with Amity
University, Raipur and IGKYV, Raipur-have
been amended to allow for the appointment of
visiting faculty members to teach.

In 2024-2025, a few research and
extension-related goals will need to be met,
such as creating a plant volatome repository for
important pests of major group crops, creating a
bacterial pool of biosurfactants to combat soil-
borne diseases, modifying the genes involved
in flavonoid metabolism (Flavonone 3
Hydroxylase and Flavone synthase) to improve
soybean resistance to yellow mosaic disease,
creating an eAtlas (Map) of significant
transboundary illnesses and pests, as well as
showcasing drone technology in approximately
100 outreach villages (SCSP/TSP/MGMG/
FFP) to increase public awareness.

Project-based budgeting will be used to
carry out the following tasks: Creation of a plant
volatile organic compound (pVOC) repository
for managing crop pests and the development of
sensors, elucidating the impact of climate change
on One Health Components, studying genomic
variations related to stress adaptation in weed
species from India, and managing pests and
microbes under conservation agricultural
production systems.The evaluation of 250 plant
germplasm samples, registration of five
genotypes with distinctive traits, cloning and
characterization of three genes, development of
two lines, using marker-assisted selection, one
genome-edited product, identification of four

molecules, six new protection technologies,
organisation of 60 trainings, 15 capacity
building trainings for NIBSM training, and
publication of 50 research papers are the
planned goals of the NIBSM performance
indicators for the next five year.

Six seminars were delivered by the
NIBSM scientists and outsiders at National level
to reorientthe understanding of scientists of
NIBSM on new fields in biotic stress research.
These webinars/seminars helped the scientists to
formulate joint research projects on biotic stress
mitigation. The following new NIBSM
initiatives are scheduled for 2024-2025: policy
guidelines for drone application in biotic stress
management, a Society for Biotic Stress
Management, a Plant Health Clinic/Museum, a
National Conference on Innovative Techniques
for Reducing Abiotic and Biotic Stresses for
Agricultural and Environmental Sustainability,
Certificate Courses, Development for various
Stakeholders, and Seminarswith International
Experts are all being planned.

A village Adsena was adapted by the
NIBSM during 2023 to demonstrate various
plant production and protection technologies in
rice crop including Pheromone trap,
Trichogramma egg parasitoids, seed treatment
(biological and chemical), solar light trap,
silicon application against yellow stem borer,
IPM module of NCIPM vs Farmers' practice,
weed management in rice field, rodent
Management (rice, wheat, chickpea), Natural
farming etc.

A total of 3194 farm families from 86
villages across 18 districts in Chhattisgarh
benefited from the outreach programmes run by
the NIBSM during the reporting period,
including MGMG, SCSP, TSP, and NEH.
Twenty agricultural interventions and 86
capacity building programmes helped almost
3000 farmers. Using social media platforms,
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the Farmer FIRST Programme distributed over Extension) for its outstanding contributions to
4427 text messages, images, and videos to 1703 improving the prospects and standard of living
farmers. Additionally, 72 HRD programmes for Chhattisgarh's SC and ST farmers.

were organised, with 1192 tribal farmers

receiving benefits. The FFP, which is run under m
the NIBSM, has been awarded the Performance . . (P. K. Ghosh)
Excellence Award 2022-2023 by DDG (Agril. Founder Director and Vice-Chancellor

ICAR-NIBSM, Raipur
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EXECUTIVE SUMMARY

School of Crop Health Management
Research (SCHMR)

provided the disease control efficacy of
79.27% over the untreated infected control
plants at21 dpi.in pot culture experiment.

% Pest dynamics in rice and maize based < Efficacy of NRO8 phage was evaluated

conservation agriculture (CA) production
systems, being maintained at ICAR-
Jabalpur were studied. Infestation of foliar
aphids in wheat and chickpea and whitefly
and leaf folder infestation in green gram
were higher in ZT than CT inrice and maize
based CA systems.

In Rice-Wheat-Green gram cropping
system, the population of foliar aphids in
wheat appeared above the ETL in the
month of February in ZT without residues
of green gram and rice. Severe infestation
was observed in ZT wheat (8.33), as
compared to transplanted rice and CT
wheat (6.07). The highest mean population
was recorded in ZT mustard (22.20)
compared to CT mustard (16.73).
Improved soil texture, secreting, and
modulating extracellular molecules such as
hormones, secondary metabolites,
antibiotics, and various signal compounds,
all leading to enhancement of plant growth
and tolerance to stresses. Rhizospheric soil
and root samples were collected from
maize, wheat, green gram and cotton field
in maize based CA system, being
maintained at I[CAR-DWR, Jabalpur.
Culturable and unculturable microbes were
isolated, using Luria agar medium and
metagenomic approach, respectively for

during kharif 2023 in rice cultivar TN-
lagainst bacterial leaf blight disease. The
leaf'lesion length induced by Xoo pathogen
was reduced more than 70% in phage alone
and 60% in phage with skimmed milk. The
reduction in the infected leaf area due to
bacterial blight was more than 77% and
67%, respectively.

Cyclic lipopeptide is an alternative to
chemical control in managing various
diseases of chickpea. In order to develop a
gene pool of antagonistic bacteria of
Chhattisgarh region with diverse CLPs,
rhizosphere soil of chickpea, rice, maize,
finger millet, grass etc. were collected and
processed. Isolates such as FMR4, 41¢ and
80b showed highest inhibitionagainst soil
borne diseases of chickpea including,
Fusarium oxysporum f. sp. ciceris
(61.98%), Macrophomina phaseolina
(62.7%) and Sclerotium rolfsii (50.72%),
respectively at 400 ppm.

In a pot culture experiment, Bacillus
cabrialesii 1S-10 as seed bacterization in
sterile soil amended with sterile
vermicompost (0.2 %) and sterile gum acacia
(0.02%) reduced F. oxysporum f. sp. ciceris
induced disease by 20.80% in Vaibhav and
26.85% inJG-62 chickpea varieties.

further characterization. School of Crop Health Biology Research
% Phage therapy approach is an alternative to (SCHBR)

chemical control in the management of rice
bacterial leaf blight. Phage vB_XooS NR
08 was explored for its bio-control efficacy
against Xoo pathogen. The NROS treatment

_ " —

% Plants employ herbivore induced plant
volatiles (HIPVs) either to repel herbivores
or attract their natural enemies. Plant
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volatile profiles induced by key insect pests
including yellow stem borer, brown
planthopper, leaffolder, pink stem borer,
Helicoverpa armigera, Spodoptera litura,
fall armyworm, whitefly and aphid were
studied in rice, wheat, maize, chickpea,
soybean, green gram, black gram, cowpea
and redgram to develop a repository for
plant volatile organic compounds.
1-Nonadecene, Eicosanoic acid, methyl
ester, Phenol, 2,6-bis(1,1-dimethylethyl)-,
1-Tetradecenel-Heptacosanol and
Hexadecanal appeared commonly in the
profiles induced by brown planthopper-
and leaffolder in rice. Oxirane, hexadecyl,
Eicosanoic acid, methyl ester and 1-
Nonadecene occupied majorly in the
profiles, induced by pod borer and pink
stem borer in chickpea and wheat,
respectively. Eicosane, Tetracosane,
Pentatriacontane, Hexacontane, 2-
Butenedioic acid (Z)-, monododecyl ester
and 1-Nonadecene appeared commonly in
fall armyworm-induced profiles in rice and
maize. Eicosane, Propanoic acid, 3-
mercapto-, dodecyl ester and Hexacontane
occurred commonly in all the whitefly-
induced profiles in soybean, green gram,
black gram and cowpea. Major volatile
compounds can be explored to identify
useful compounds either to repel
herbivores or attract their natural enemies.
A field experiment was conducted during
summer 2023 in low land rice (cv. MTU
1010) to evaluate the nano-formulation of
sex pheromone of yellow stem borer in
comparison with rubber septa and trap
without lure. A maximum number of male
yellow stem borer of 651 were collected in
the traps with nano-pheromone while it
was only 67 number in traps with rubber
septa during eight week periods.

7
0‘0

Life cycle of Spodoptera frugiperda was
studied in maize and soybean, grown in
elevated climatic conditions. Total
development period including larval, pupal
and pre-pupal periods was higher in
soybean than maize. Extended
developmental duration, reduced intrinsic
rate of population growth and lower
fecundity on soybean under climate change
parameters indicate that it is an inferior
host than maize in future for S. frugiperda.
Growth characteristics of pathogens
commonly found in plant, animal and in
other sub-kingdoms including E. coli
(10 strains), Bacillus cereus (10 strains),
Bacillus altitudinis (05 strains), Pantoea
agglomerans (04 strains), Pantoea
ananatis (02 strains), Pantoea dispersa
(02 strains), Pantoea anthophila (01
strains), Pseudomonas alkaligenes
(O4strains), Pseudomonas plecoglossicida
(02 strains), Pseudomonas putida (02
strains), Pseudomonas aeruginosa (01
strain), Klebsiella aerogenes (03 strains),
Shigella sonnei (02 strains), Klebsiella
pneumoniae (01 strains), Serratia
marcescens (01 strains), Aeromonas
(22 strains) were studied. Genes conferring
resistance in microbes against antibiotic
resistance were detected.

Bovine mastitis, characterized by udder
inflammation, is one the most prevalent
diseases of dairy animals to spread
antimicrobial resistant bacteria to human
through contaminated milk. A total of 136
bacterial species were isolated from 84
milk samples collected from Raipur, Durg
and Bilaspur. Bacterial isolates showed
high resistance to Beta Lactam Penicillin
and Cephalosporin (74%) followed by
Aminoglycosides (55.3%) and
Tetracycline (44.6%) while the least

_ " —
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resistance was detected for Sulfonamide
(38.3%) group of antibiotics.

Phenological growth stages of weeds,
showcasing variations influenced by
seasons and geographic locationswere
studied. Our study tracked distinct life
cycles in A. paronychioides across diverse
seasons and in A. sessilis from different
locations. The insights gleaned from this
comprehensive analysis not only enhance
our understanding of Alternanthera
species' growth dynamics but also propose
tailored herbicide strategies targeting
specific growth stages based on PA
metabolism. These findings offer
sustainable avenues for weed management
while providing valuable contributions to
agricultural practices and environmental
regulation.

Diagnostic kits for swift detection of
devastating citrus diseases prevalent in
North East India were developed. DNA
extraction protocol from infected and
healthy citrus leaves was optimized.
A pioneering ready-to-use real-time PCR
kit has been developed specifically for the

samples. Three full-length betasatellites
were found to be associated were Ludwigia
leaf distortion betasatellite (LLDB),
bhendi yellow vein mosaic betasatellite
(BYVB), okra enation leaf curl
betasatellite (OLCB). One sub-genomic
betasatellite was also reported to be
associated with BY VMD.

Cultivars and wild relatives of okra
obtained from ICAR-NBPGR, New Delhi
and ICAR-ITHR, Bengaluru were screened
under field condition during 2023 to
identify resistance sources against
leathopper and YVMV and OELCV. The
jassid injury index was < 1 in all the wild
species and > 4 in all the accessions of
cultivated species. Out of okra accessions
of ICAR-NBPGR, eight and nine cultivars
were resistant and highly resistant to
YVMYV, respectively while all wild
accessions were highly resistant to Y VMV.
Among ICAR-IIHR accessions, 26 were
highly resistant to YVMV. Seven wild
accessions of okra received from ICAR-
NBPGR were highly resistant to OELCV
while 26 okra accessions from ICAR-IIHR
were highly resistantto OELCV.

prompt identification of Phytophthora spp.
from citrus plants. % Bacterial endophytes isolated from legume
and medicinal plants were characterized
School of Crop Resistance System Research for PGP and antimicrobial activities
(SCRSR) against Sclerotium and Fusarium of
chickpea. A tri-partite interaction involving

% Molecular characterization of chickpea, Sclerotium, and endophytes was

begomoviruse-induced diseases in okra
was done to identify novel genetic
resources and genes against biotic stresses.
Amplification of viral DNA of three
Bhendi yellow vein mosaic disease
infected (BY VMD) samples and two okra
enation leaf curl disease(OELCD)
infected samples indicated that OELCV
was found to be associated with all the

investigated to elucidate the differential
expression of genes in endophyte-mediated
resistance. This analysis revealed
increased expression of genes, including
NAC transcription factor (NAC TF),
calcium dependent protein kinases
(CDPK), linoleate 9S-lipoxygenase
(LOX), and chitinase in endophyte bio-
primed and pathogen-inoculated plants
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during the early stages of pathogen
infection.

For the development of super donors inrice
carrying tolerance to multiple stresses,
marker assisted selection (MAS) was
performed for detection of presence of R
genes for rice bacterial leaf blight, Blast
and brown planthopper in parental lines
and segregating populations using gene
linked molecular markers. The parental
plants with combination of multiple
resistance genes were crossed with suitable
donor lines (PK for Bph9, IRBLB for Pib,
RH for Bph3, Tetep for Pi54) to introgress
genes for Blast and BPH. The progenies
were screened using specific gene linked
molecular markers for detection of BLB
resistance gene Xa2/ and xal3, Blast
resistance gene Pita and Pi54 and BPH
resistance genes BPHO.

Plants employ broad spectrum resistance
(BSR) genes to withstand several stresses.
BSR genes conferring resistance to BLB
and blast in rice were identified based on
literature surveys. The consensus
sequences among the rice wild and
cultivated species were identified. All the
attributes and nucleotide sequences of nine
BSR genes from rice wild species were
retrieved, using in silico analysis.
Identification of BSR genes in rice helps in
developing varieties resistance to the
multiple stress tolerance.

Gene expression studies were attempted in
Si-fertilized and yellow stem borer-
infested rice plants. Gene expression
analysis using RT-PCR showed that genes
for MYB Transcription factor, thionin-like
protein, and NMR protein were up-
regulated in the Silicon+, YSB+, while
protease inhibitor gene down regulated.
Change in gene expression profiles in

0
0.0

R/
0.0

Silicon-fertilized rice plants was of 4-13
folds than untreated plants.

For designing CRISPR constructs specific
to Flavonone-3-hydroxylase gene in
soybean Annealed oligos specific to F3H
gene were cloned into pBlugRNA vector.
Escherichia coli DH5a was transformed
with the recombinant vector and screened
for integration of target oligos through
restriction digestion using EcoRI. EHA105
strain of Agrobacterium tumefaciens was
transformed with the plasmid isolated from
positive clones and confirmed through
PCR using gRNA specific primers.
Antioxidant enzymes were estimated in
the resistant and susceptible lines in
inoculated and un-inoculated leaves, neck
and finger infections of finger millet at 24,
48, 72 and 96 hours after inoculations
with the spore suspension of Pyricularia
grisea pathogen. Catalase activity was
higher in susceptible line in both leaf and
neck but not in finger infection. No
difference was observed in peroxidase
activity. Ascorbate peroxidase activity
was higher in leaf, neck and finger
infections of resistant line. Cytological
observations of neck and finger tissues
revealed higher mycelium growth of
pathogen in cells of susceptible line while
it was significantly reduced in resistant
accession of finger millet.

School of Crop Health Policy Support
Research (SCHPR)

The potential insect pests like sugarcane
scale, longhorn beetle, sugarcane
leathopper, wheat stem sawfly, sunn pest,
hessian fly, bristly black grass aphid,
Moroccan locust, frit fly, sugarcane red
bug, black rice bug and black armyworm
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and diseases viz., Xylella fastidiosa
disease of grapevine and diseases in
citrus, alfalfa, lucerne, almond, coffee,
mulberry, peach, plum), tomato chlorosis
virus, tomato brown rugose fruit virus,
bacterial canker of kiwi (Pseudomonas
syringae pv. actinidiae), citrus bark
cracking viroid, beet necrotic yellow vein
virus, Beet leaf curl (Beet leaf curl virus),
(Sugar beet leaf crinkle virus) and stem
nematode, Ditylenchus dipsaci are not
present in India and have the potential to
enter through various routes in the
country.

In crop based module, rice fallow land
(18.5 ha) was used for cultivation of rabi
pulses and oilseed crops. drought-tolerant
rice variety DRR Dhan-42, nutrient-rich
bio-fortified rice variety Proteinzin and

finger millet (CG Ragi-02) were introduced
and 78 farm families benefited. In
horticulture based module, cultivation of
vegetable crops in polyhouses, home
nutritional gardening, post-harvest
management of turmeric and I[IHR-Arka
microbial consortium were demonstrated
and 134 farm families benefited.
Kadaknath and Quail farming were
followed in livestock-based module. In
NRM-based module, low-cost Azolla
production and use of waste-decomposer
culture in vegetable and rice fields were
demonstrated. More than 4427 text
messages, photos, and videos were
disseminated to 1703 farmers through
social media platforms, beside organizing
72 HRD programs and 1192 tribal farmers
benefited.
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TR Bad e g rfieia @ wefe sredt |
TRE A8 H gevd 9§ SR i IR g a1 u

NNNNN

_ ’ —



o

THRIC § ST FaRNY 78] UIY Y | 3T HHH0T T
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fg®ra fafdr BT YA RS 107 PFU/mL B A=
B 1Y TAAR 08 Bol & Udhdl YA § SYATRA

e 7737 | Uil OR ©7al Bl AdTg Dbl B-SuATNG
qeM JFYUEIRT Hgidl ureyl, Ml H 21 &l 9%
AEfee ®U W Gol [BAT TAT| TIAR 08 B
SUAR T8 H IR Wi & e @1 sia
dAdTS 21 SIUISTTE W 3.43 + 0.63 AHI. off, FTafS
&Yl & Hgle TEl A AT 16.55£3.02 H.HL o |
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AT qIeUl B o1 H 79.27% B R A
YHTGDRTRGT G&T 1 |

ge Sauifds R @ foeg @a Rufoai A
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SR I (i) 10"PFU/mL TR TH3TR 08 v, (ii) 0.
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3ifqed, 5-UATScl-2-Hegdl- ot Wl Uihrgel |
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INTRODUCTION

Based on the Union Cabinet approval, the
ICAR-National Institute of Biotic Stress
Management was established at Raipur,
Chhattisgarh in 12" five year plan with the
vision of 'Effective mitigation of biotic
stresses for enhancement of farm prosperity'.
The mandateof ICAR-NIBSM has been
modified accordingly which include: 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. First, in 2011, the NIBSM
office was located at the ADG (PP&B) room at
Krishi Bhavan, ICAR. Later that year, in 2012,
it moved twice, first to NCIPM and once to
IASRI, New Delhi. The NIBSM's foundation
stone was placed at the IGKV seed farm in
Raipur on October 7, 2012, and it was
physically occupied by 2016. Up until then,
the NIBSM office was temporarily located on
the IGKV University campus.

Initially in 2016, ICAR-NIBSM worked
on four research programmes in the Section
mode, including 1) Pest and pathogen genetic
resources (PPGR) and their management,
2) Molecular biology of biotic stress reaction,
3) Genetic and molecular resources for stress
tolerance, and 4) Strategic and adaptive
research in biotic stress tolerance. As soon as the
new infrastructure was occupied in 2021, the
NIBSM's mode of operation changed to a
school system, with four schools: the School of
Crop Health Biology Research (SCHBR), the
School of Crop Health Management Research
(SCHMR), the School of Crop Resistance
System Research (SCRSR), and the School of
Crop Health Policy Support Research
(SCHPR). A total of 22 research projects have
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been carried out under eight different
programme including Chemical Ecology,
Climate Change and One Health, Pest and
Pathogen Genetic Resources, Novel genes
discovery and validation for pest resistance,
Biotic and abiotic combined stresses,
Ecological foundation of pest dynamics and
lead to control mechanism in emerging
production systems, AMP, Multidrug
Resistance & Biological Control Agents and
National Strategic Crop Health Monitoring
Network (NSCHMN).

Present scientific staff strength of
NIBSM is 33, consisting Director, six Joint
Directors, nine Principal Scientists, seven
Senior Scientists and 10 Scientists who are
working on various institute funded and
externally funded projects, using four state-
of-the-art laboratories, including i) Molecular
biology and genome editing laboratory, ii)
Chemical ecology and One Health laboratory,
1i1) Pest and pathogen genetic resources, and iv)
Pest and pathogen monitoring unit are in
progress to support biotic stress related research
projects. Out of few research leads, NIBSM
Bacillus thuringiensis18 for chickpea pod
borer, bacteriophage for bacterial leaf blight,
bacterial endophytes for chickpea soil borne
diseases and RT PCR based kits for diagnosis of
Q fever of cattle and Phytophthora disease of
citrus are in pipeline and in different phases
of commercialization with few industries.

Nine M. Sc. (Ag.) students were allotted
into the six courses of Agricultural Entomology,
Plant Pathology, Agricultural Microbiology,
Molecular Biology and Biotechnology,
Genetics and Plant Breeding, and Agronomy as
part of the NIBSM education programme,
which was launched in partnership with ICAR-
IARI during 2020-21. Of those, eight of the first
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group of admitted students have finished their
theses. The second group (2021-2022), which
consists of 16 M. Sc. students from six different
disciplines, has been working on their research
problems. Under-graduate, post-graduate and
doctoral programme have been initiated in 2023
for the first time.

During first phase, various
infrastructure including Administrative block,
Library, Auditorium, (capacity-275), Boys
Hostel (capacity-130; single room with
attached bathroom), Girls Hostel (capacity-112;
single room with attached bathroom), Two
school buildings, Solar Panel-535KW
Boundary wall (Pocket A, B, C & D) were
completed with the budget of Rs. 78.53 corers
while in the second phase, an electric
substation, an overhead water storage tank for
residences, a tube well, a vehicle parking shed
or garage, a connectivity road, a shopping
centre, NIBSM farm modernization, glass
houses, the main gate, a security hut, faculty
housing and residences are just a few of the
infrastructure projects for which a budget of Rs.
18 crores has been allotted.

Various agenda pertaining to research,
education, institute building, and
administration were discussed at the 8" Research
Advisory Committee, QRT (2017-22), and
10"Institute Management Committee meetings.

Few of the forthcoming milestone
activities of NIBSM during 2024 are
Brainstorming on Natural farming/ Organic
farming, Policy guidelines on the application of
drones in biotic stress management, National
Conference on Novel Strategies for Mitigating
Biotic and Abiotic Stresses for Agricultural and
Environmental Sustainability during February
28-29, 2024, Establishing Plant Health Clinic-
cum-Museum, Establishing the Society for
Biotic Stress Management, Carbon gain and
Energy Efficient Campus, Introduction of
Undergraduate Degree program and formulation
of Certificate Courses for different stakeholders.

Out of Rs. 880.5 lakhs received in main,
asum of Rs. 590.22 lakhs were spent for various
operations, such as research, administration,
and institute construction as on 18.12.23 which
worked into the expenditure of 62.79% in
General and 82.72% in Capital.
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VISION

Effective mitigation of biotic stresses for enhancement of farm prosperity.

MISSION

Alleviating biotic stresses for increased agriculture production.

MANDATE

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

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

OBJECTIVES

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

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

. Develop relevant policy support research for biotic stress management
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WEATHER REPORT OF ICAR-NIBSM, RAIPUR

Station: Raipur Monthly Meteorological Data: 2023
. . Relative Vapour .
Max. Min. Rain- Rainy | Humidity Pressure Wlnfi Eva.po- Sl.lll
Month | Temp. | Temp. Fall days (%) (mm) Velocity | ration | Shine

O | €O | (mm) (Kmph) | (mm) | (hours)

| I | I

87 51 10.5 | 11.0 0.6 85.6 29
82 21 9.4 7.1 1.0 126.2 7.8
79 35 | 13.8 | 11.9 1.3 154.8 6.9
69 27 | 152 122 23 204.6 7.3
May 40.0 244 74.7 63 30 | 17.3 | 137 1.9 238.1 8.8
Jun. 39.2 26.6 240.4 60 41 184 | 17.8 4.1 2422 6.6
Jul. 322 25.7 519.7 20 89 72 | 235 | 227 2.1 107.2 3.8
Aug. 31.7 25.1 359.8 16 92 78 | 229 | 22.6 33 102.3 4.1
Sep. 31.8 24.8 472.5 18 92 77 | 2277 | 227 3.4 88.5 4.1
Oct. 323 20.6 12.1 2 87 55 1209 | 19.2 2.5 101.6 6.6

Jan. 29.2 13.8 1.2
Feb. 33.2 12.4 0.0
Mar 35.2 19.8 20.3
Apr. 38.1 234 30.2

X[ W || N ||

Nov. 313 16.0 7.2 2 87 34 | 129 | 11.2 1.3 100.7 8.5
Dec. 27.2 13.7 222 4 85 28 9.2 8.0 2.0 90.2 5.1
Total 1760.3 86 1642.0

Average | 33.45 | 20.53 81 46 | 164 | 15.0 2.1 6.0
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RESEARCH HIGHLIGHTS

School of Crop Health Management
Research (SCHMR)

Programme: Ecological foundation of pest
dynamics and lead to control mechanism in
emerging production systems

Pest dynamics and their management under
conservation agriculture production system
(CRSCNIBSMCIL202101100048)
(J. Sridhar, A. Dixit, S. K. Sharma,
L. L. Kharbikar)

Pest dynamics at ICAR-DWR Jabalpur

Pest dynamics was monitored in long term rice
and maize based conservation agriculture (CA)
production systems consecutively for the
second year at ICAR-DWR, Jabalpur during
kharif, rabi and summer seasons (2022-23).

Wheat/Chickpea crops in rabi

Foliar aphid (Macrosiphum miscanthi) :In rice-
basedCAsystem, the infestation of foliar aphids
wasthree times higher in ZT compared to CT in
wheat, exceeding the ETL in the month of
December. However, the population decreased

Fig. 1. Foliar aphid

Chickpea aphid

and falls below the ETL in January and
February. In Maize based CA system,aphid
infestation in wheat in ZT wasseven times more
than CT and it was below the ETL in the month
of February (Fig. 1).

Chickpea aphids (Aphis craccivora)

Chickpea aphid, common pests in chickpea crop,
infest the plants by sucking sap (Fig. 3, 4, 5).The
infestation of aphids in chickpea in rice-based CA
systemwashigher in ZT, 10.2 times more than CT. In
maize based CA system, there was no significant
difference among CT and ZT with reference to aphid
infestation in chickpea (Fig. 2, 3).
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Fig.2. Aphid pest dynamics of wheat and
chickpea crop of rice based cropping system of CA.

_ v —



ICAR

ANNUAL REPORT 2023

10
7.8
. 8
S
B 6
3
g )
> 4 2.75
(%]
Q
o .. .I
0
B CT: T1 Wheat MR 77.73 wheat
0.8
06
c
5
& 04
3 0.25
(o]
€ 02
8 0
0
Dec
0.2

Month
=i CT: T2 Chickpea B ZT: T4 Chickpea

Linear (CT: T2 Chickpea)

Fig.3. Aphid pest dynamics of wheat and chickpea
crop of maize based cropping system of CA.

Zaid-Greengram Crop

Leaffolder (Lamprosema indica)

In rice based cropping system of CA at Zaid
season, summer greengram was infested with
leaffolder anditwas 1.7 times higher in ZT than
CT, and the pest population is above the ETL
level.In maize based cropping system of CA,
leaf folder was noticed higher in ZT than CT,
and the pestis above the ETL level (Fig. 4).

Fig. 4. Leaf folder Whitefly

_ " —

Whitefly (Bemisia tabaci)

B. tabaci was two times higher significantlyin
CT than ZT in green gram crop of rice based
cropping system of CA. It was 1.5 times higher
in CT than ZT in green gram crop of maize
based cropping system of CA (Fig. 5).

Fig. 5. Other insect pest observed in wheat are root
aphids, pyrilla, armyworm, red cotton bug,
leathoppers and red spider mites and benifical
insects like lady bird beetle, ichneumonid wasp
pupa and damsonfly.

Pestdynamics at IARI, New Delhi
Rice-Wheat-Greengram cropping system

Foliar aphid (Macrosiphum miscanthi)

The population of foliar aphids in wheat
appeared above the ETL in the month of
February in ZT without residues of green gram
and rice. Severe infestation was observed in ZT
wheat(8.33), as compared to transplanted rice
and CT wheat (6.07).
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Maize-Mustard- Green gram cropping system

Mustard aphid (Lipaphis erysimi)

Mustard aphid infestation was observed in the
month of February, exceeding the ETL. The
highest mean population was recorded in ZT
mustard (22.20) compared to CT mustard
(16.73).The pest population significantly above
ETL in ZT mustard (Fig. 6).

Fig. 6. Mustard aphid

Greengram

Bihar hairy caterpillar (BHC)

In Greengram, the first appearance of the BHC
was recorded on the 35 DAS with an initial mean
population of 0.77 larvae/plant in treatment T6.
The pest population gradually increased and
reached a peak mean larval population of 19.47
larvae/plant at 52 DAS. Also, the pest was
observed in TS with a mean larval population of

Fig. 7. Severe Bihar hairy caterpillar population on
greengram leaves

_ N —

6.60 larvae/plant at 52 DAS. There was a gradual
decrease in the incidence of Bihar hairy
caterpillar after the application of imidacloprid,
and the population was 1.17 larvae/plant after the
59DAS (Fig. 7,8).

25.00

20.00

15.00

10.00

5.00

Mean population of Bihar
hairy caterpiller

0.00 —— T

35DAS 52DAS
Days of observation

-—
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B ZTMz-ZTMs+Summer
Moong

B ZTMz+Summer Moong-
ZTMs+MzR-ZTSM+MsR

Fig.8. Pest population dynamics of Bihar hairy
caterpillar in greengram

Project: Exploring rhizospheric microbiome
diversity under emerging production
systems in agriculture
(CRSCNIBSMSIL202101200049)

(Lata Jain, S.K. Sharma)

Soil rhizosphere is an essential biological
component for plant-microbial interactions.
The rhizo-microbiome is of great importance to
agriculture owing to the rich diversity of root
exudates and plant cell debris that attract
diverse and unique patterns of microbial
colonization. Rhizospheric microbial
community play a key role in nutrient
acquisition and assimilation, improved soil
texture, secreting, and modulating extracellular
molecules such as hormones, secondary
metabolites, antibiotics, and various signal
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compounds, all leading to enhancement of plant
growth and tolerance to stresses.

Isolation of culturable microbes

Bulk and rhizospheric soil, and root samples
were collected from maize based conservation
system of Directorate of Weed Research
(DWR) Jabalpur during kharif~-Maize (August,
2022); rabi-wheat (January, 2023) and summer-
green gram (May, 2023) crops and kharif-cotton
(August, 2023)from cotton based conservation
system of TARI New Delhi. The culturable
microbes were isolated from samples, using
nutrient agar, tryptic soya agar, Luria agar. More
than 300 and 50 bacterial isolates from
rhizospheric soil of maize and cotton based
conservation agriculture fields, respectively
were isolated.

Identification of unculturable microbes using
Metagenomics

Unculturable microbes identification was done
through metagenomics approach. The
rhizospheric soil and root tissues of maize crop
from CA field of DWR were processed for full-
length (V1-V9 region) 16s RNA amplicon
sequencing using PacBio sequencing approach.
Samples were processed for total genomic DNA
extraction, quality check of DNA, amplicon and
library preparation and amplicon sequencing

(Fig. 9).

Fig.9.Culturable microbes isolated from rhizospheric
soil
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Project: Identification and characterization
of bacteriophages against rice bacterial leaf
blight pathogen Xanthomonas oryzae pv.
oryzae (CRSCNIBSIL201800400027)

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

In recent years, the phage therapy approach for
the control of bacterial pathogens has become
highly attractive with the proven reports of the
efficacy of phage in the control of bacterial
hosts. Among the 19 bacteriophages isolated
against bacterial leaf blight pathogen
Xanthomonas oryzae pv. oryzae, phage
vB_ Xo0oS NRO8 was explored for its bio-
control efficacy against Xoo pathogen.

Evaluation of NROS phage in pot conditions
against bacterial blight

Efficacy study of phage NROS was conducted
in pot plants of rice variety TN-1. At the
maximum tillering stage, rice plants were
infected with Xoo pathogen at 10° CFU/mL
using the leaf clip inoculation method. After
72 hours of infection, the plants were treated
with a single application of NROS phage at 10’
PFU/mL,using the spray method. Length of
leaf lesions were recorded periodically for 21
days in both the phage-treated and the
untreated control plants. The disease leaf
lesion mean length was 3.43 + 0.63 cm at 21
dpi in NRO8 phage treatment group while it
was 16.55 £ 3.02 cmin control groups of
plants. The NROS treatment provided the
disease control efficacy of 79.27% over the
untreated infected control plants at 21 dpi.

Evaluation of NROS phage in field conditions
against rice bacterial blight

The field evaluation of efficacy of NROS
phage was conducted during kharif 2023 in

N —
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rice cultivar TN-1 in small plots, measuring
1.25 m x 1.25 m. At the maximum tillering
stage, rice plants were infected with
Xanthomonas oryzae pv. oryzae pathogen at
10° CFU/mL (0O.D. at 600 nm = 1.0),using the
leaf clip inoculation method. After 24 hours
of infection, the plants were treated using
spray method with a single application of
treatments including i) NROS phage at 10’
PFU/mL, ii) NROS8 phage at 10’ PFU/mL with
0.5%

111) Untreated control group with only sterile

skim milk formulation and

distilled water spray. The length of leaf
lesions were recordedin various treatments
periodically up to 21 days. The lesion length
was reduced more than 70% in phage alone
and 60% in phage with skimmed milk. The
reduction in the infected leaf area due to
bacterial blight was more than 77% and
67%,respectively (Fig. 10).

Effect of phage NR 08 on the Bacterial blight lesion

11,

Mean NR 08 + SM

70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

= Mean Length of Leaf lesions {cm) = % Reduction in lesion length

Effect of Phage NRO8 on Leaf area Infection

141

BlB+neatphage  BLB+SKIMMILK phage

90.00

70.00
60.00
50.00 -
40.00
30.00 -
20.00 -
10.00

0.00

¥ Infected leaf area (%) ¥ % Reduction in Infected leaf area

Fig. 10. Field efficacy of the bacteriophage NROS
against bacterial blight of rice

Programme: AMP, Multidrug Resistance &
Biological Control Agents
antimicrobial

Project: Developing

biosurfactant producing-bacterial
resources for control of phytopathogens
causing diseases in chickpea
(CRSCNIBSMSIL202200200050)

(Sushil K. Sharma, Lata Jain)

Cyclic lipopeptide is an alternative to
chemical control in managing various
diseases of chickpea. In order to develop a
gene pool of antagonistic bacteria of
Chhattisgarh region with diverse CLPs for
their role in controlling phytopathogens
especially soil-borne pathogens associated
with chickpea, the present research were
conducted.

Isolation and characterization of lipopeptide-
producing Bacillus species from Chhattisgarh
state for control of soil-borne pathogens of
chickpea

Out of 166 isolates, 23 were found
significantly antagonistic to three soil borne
fungi with more than >40% inhibition. Out of
19 bacteria isolated from different IFS sites
of Chhattisgarh state, 10 isolates were found
to be significantly antagonistic (=40%
inhibition) against either of the fungi.
Further, among eight potent Bacillus
isolates, FMR4 showed highest inhibition
against Fusarium oxysporum f.sp. ciceris,
followed by isolate 80b (61.98% and 54.80%
respectively) at 400 ppm of crude
lipopeptide (Table 1).
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Table 1. Percent inhibition of F. oxysporum f.sp. ciceris radial growth by crude lipopeptides extracted from
antagonistic Bacillus isolates

Isolates Percent inhibition at different crude lipopeptide concentration

50 ppm 100 ppm 200 ppm 300 ppm 400 ppm
80b 23.67+1.39 31.00+0.80 40.37+0.81 47.00+0.62 54.80+0.46
FMR4 25.70+0.53 37.02+0.71 45.07+0.68 51.60+1.73 61.98+0.55
41c 21.08+0.78 25.11+0.84 35.87+0.60 38.27+0.86 45.80+0.50
RS-6 22.98+0.53 24.72+0.67 32.40+1.45 35.63%1.75 41.00+0.62

Among eight potent Bacillus isolates, 41c
showed highest inhibition against
Macrophomina phaseolina, followed by 80b
isolate (62.70% and 58.76% respectively) at
400 ppm of crude lipopeptide (Table 2). All the

four isolates except FMR4 showed inhibition at
50 ppm, so the minimum inhibitory
concentration is around 50 ppm. In case of
isolate FMR4, the minimum inhibitory
concentration was 100 ppm.

Table 2. Percent inhibition of M. phaseolina radial growth by crude lipopeptides extracted from antagonistic

Bacillus 1solates

Isolates Percent inhibition at different crude lipopeptide concentration

50 ppm 100 ppm 200 ppm 300 ppm 400 ppm
80b 22.58+1.01 37.7240.67 46.60+0.61 52.26+0.60 58.76+0.44
FMR4 - 15.90+0.60 28.23+0.70 36.30+0.82 40.58+0.67
41c 28.24+0.70 45.37£1.07 50.47+0.67 55.90+0.30 62.70+0.70
RS-6 18.62+0.78 25.38+1.04 41.45+0.93 47.45+1.33 51.62+0.89

Among eight potent Bacillus isolates, 80b
showed highest inhibition against Sclerotium
rolfsii percentage, followed by FMR4 isolate
(50.72% and 39.02% respectively) at 400 ppm
concentration of crude lipopeptide (Table 3).

All the four isolates except 41c showed
inhibition at 50 ppm, so the minimum inhibitory
concentration is around 50 ppm. In case of
isolate 41c the minimum inhibitory
concentration was 200 ppm.

Table 3. Percent inhibition of S. rolfsii radial growth by crude lipopeptides extracted from antagonistic

Bacillus 1solates

Isolates Percent inhibition at different crude lipopeptide concentration

50 ppm 100 ppm 200 ppm 300 ppm 400 ppm
80b 10.90+0.60 20.87+0.60 30.47+0.55 38.85+0.59 50.72+0.56
FMR4 8.63+0.33 16.85+0.32 25.47+0.70 31.89+0.64 39.02+0.63
41c - - 20.70+0.53 30.68+0.69 32.07+0.73
RS-6 11.82+0.61 18.82+0.61 15.60+0.46 25.75+0.45 26.70+0.56

_ “ —
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Two standard cyclolipopeptides 1i.e., fengycin
and surfactin were used in the characterization
process. The UPLC-ESI-MS/MS analysis of the
two standard lipopeptide solutions revealed that
the molecular mass of fengycin type
lipopeptides are in the range of m/z 1400-1521
Da. Fengycin standard showed seven isoforms
due to the presence of the following molecular
ions at m/z 1401.9, m/z 1434.01, m/z 1448.05,
m/z 1462.06, m/z 1464.04, m/z 1465.04 and
m/z 1466.02. The molecular mass ions of
surfactin family are in the range of m/z
994-1,065. The UPLC-ESI-MS/MS analysis of
standard lipopeptide solutions revealed that
surfactin standard showed seven isoforms due

to the presence of the following molecular ions
at m/z 1008.8, m/z 1018.8, m/z 1036.8, m/z
1037.8, m/z 1038.8, m/z 1058.8 and m/z 1068.8
(Fig. 11).

The combined spectra of UPLC of 80b
revealed the presence of fengycin (m/z
1464.04) but surfactin was absent in the crude
lipopeptide of the isolate. The combined spectra
of UPLC of FMR4 revealed the presence of
fengycin (m/z 1464.04) and surfactin (m/z
1036.8) in the crude lipopeptide of the isolate.
Based on the curve area in the spectra, surfactin
content present in the isolate was found to be
much greater than its fengycin content (Fig.11).
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Fig 11. Lipopeptide detection by UPLC-ESI-MS/MS analysis (A): Standard curve of Fengycin, (B): Standard
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curve of Surfactin, (C): Presence of Fengycin in 80b (D) Presence of Fengycin in FMR4, (E) Presence of

Surfactin in FMR4.

The MALDI Biotyper software 3.0 (Bruker
Daltonik) was used to identify the bacterial
isolates and to visualize the mass spectra.
Species-level identity was considered for the
isolates with biotyper score value > 2.0, while

the score value ranging from 1.7 to 1.99
was considered for genus-level identity.
Bacterial isolates 80b and FMR4 have been
identified as Bacillus amyloliquefaciens and B.
amyloliquefaciens spp. plantarum.
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Influence of Bacillus cabrialesii strains on plant

growth promotion and wilt disease control of

chickpea challenged with or without Fusarium
oxysporum f.sp. ciceris

B. cabrialesii 1S-10 produced higher amount of
IAA (9.86 £ 0.65 pug ml"), soluble zinc (36.8 +
0.40 pg ml"), and siderophore (68 + 0.95 %)
compared to BATS-13. Strain BATS-13
produced more ammonia (3.58£0.24 pM ml™") as
compared to IS-10 (3.003 £ 0.27). These

Table 4. Biocontrol traits of B. cabrialesii strains

variations highlight potential differences in their
abilities to enhance plant growth and nutrient
availability. B. cabrialesii 1S-10 strain inhibited
F. oxysporum f. sp. ciceris, S. rolfsii and
M. phaseolina to 61.00, 44.05 and 48.34%,
respectively, while strain BATS-13 inhibited F
oxysporum f. sp. ciceris, S. rolfsii and
M. phaseolina to 58.45, 40.75 and 42.82%,
respectively. Strain IS-10 demonstrated higher
inhibition percentage against all three
phytopathogens compared to BATS-13 (Table 4).

Biocontrol traits Strains

IS-10 BATS-13
Antagonistic activity F. oxysporum f.sp. ciceris 61.00+£0.22 58.45+0.17
(Inhibition S. rolfsii 44.05+0.28 40.75+0.16
percentage) M. phaseolina 48.34+0.33 42.82+0.22
Chitinase production - -
HCN production - -
Volatile production (Enhancement percentage of growth of 6.34+0.03 6.23+0.02
F oxysporum f.sp. ciceris )

(-' implies negative for production)

B. cabrialesii strains, IS-10 and BATS-13 did
not produce chitinase, DNase, and hydrogen
cyanide (HCN), however, produced volatiles
which enhanced colony (radial) growth of

Control

F. oxysporum f. sp. ciceris in vitro (Fig. 12).
This is in contrary to the previous finding where
most of the volatiles produced by bacteria
inhibited the growth of pathogens.

BATS-13

Fig 12. Enhancement of F oxysporum f.sp ciceris growth by volatiles produced by B. cabrialesii strains.
(A): Control (only K oxysporum f.sp ciceris), (B): Enhancement of F. oxysporum f.sp ciceris by volatiles of
B. cabrialesii 1S-10,(C): Enhancement of F. oxysporum f.sp ciceris by volatiles of B. cabrialesii BATS-13.
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B. cabrialesii strains IS-10 and BATS-13
demonstrated effective oil dispersion and
emulsification abilities, with superior properties
were displayed by strain IS-10. Strong oil
dispersion assay (2.83+0.39), emulsification
index (62.26+0.77) and positive Parafilm M test
results indicated their potent surface tension
reduction capabilities. Furthermore, both the
strains exhibited concentration-dependent
inhibition of F. oxysporum f. sp. ciceris, with IS-
10 consistently demonstrated higher inhibitory

e wapamea

effects across concentrations.

Biosurfactants produced by B.
cabrialesii strains 1S-10 and BATS-13 were
preliminarily characterized using Thin Layer
Chromatography (TLC), uncovering the
presence of lipid and protein content indicative
of lipoprotein components within the
biosurfactant. Subsequently, UPLC-MS
analysis revealed the consistent presence of
both fengycin and surfactin in the biosurfactants
ofboth strains (Fig.13).

Fig 13.Lipopeptide detection by UPLC-MS (A): Presence of surfactin in B. cabrialesii IS-10 (B) Presence of
fengycin in B. cabrialesii 1S-10, (C) Presence of surfactin in B. cabrialesii BATS-13.

In the pot experiment, application of
potential B. cabrialesii 1S-10 as seed
bacterization in sterile soil amended with sterile
vermicompost (0.2%) and sterile gum acacia
(0.02%) in absence of pathogen enhanced mean
plant height by 13.47%, straw yield by 39.17%
and grain yield by 46.8% in Vaibhav variety
over absolute control while in JG-62 variety,
plant height increased non- significantly but
straw yield and grain yield increased

significantly by 39.47% and 50.32%,
respectively, over absolute control. The above
same treatment in presence of pathogen reduced
disease by 20.80% in Vaibhav and 26.85% in
JG-62 varieties over pathogen control and
consequently enhanced straw yield and grain
yield to 53.92% and 57.14%, respectively, over
pathogen control in Vaibhav and 36.6% and
50.81%, respectively, in JG-62 over pathogen
control.
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School of Crop Health Biology Research
(SCHBR)

Programme: Chemical Ecology

Project: Development of plant volatile
organic compounds (VOCs) repository for
pest management
(CRSCNIBSMSIL202100300040)
(R. K. Murali Baskaran, Yogesh Yele,
K. C. Sharma)

Plants employ herbivore induced plant volatiles
(HIPVs) either to repel herbivores or attract
their natural enemies. Plant volatile profiles
induced by key insect pests including yellow
stem borer, brown planthopper, leaffolder, pink
stem borer, Helicoverpa armigera, Spodoptera
litura, fall armyworm, whitefly and aphid were
studied in rice, wheat, maize, chickpea,
soybean, green gram, black gram, cowpea and
red gram to develop a repository for plant
volatile organic compounds.

Volatile profiles induced by borer pests in
chickpea and wheat and identification of useful
compounds

Wheat pot plants were found to emit 21 volatile
chemicals in response to both pink stem borer
feeding and jasmonic acid treatment. While
Benzene dicarboxylic acid, Bis(2-
methylpropyl) was the major compound that
appeared in both profiles caused by a
combination of stressors and mechanical
damage alone, oxirane, hexadecyl- and 1-
nonadecene predominated in the profiles
induced by PSB feeding and JA treatment,
respectively. In all profiles of wheat, the
substances 1-nonadecene, oxirane, hexadecyl-,
and eicosanoic acid, methyl ester, were
commonly found (Fig. 14).

Fig 14. Trapping of plant volatiles induced by wheat
pink stem borer

Chickpea pot plants when they were
subject to various stressors, the combination of
pod borer feeding and jasmonic acid therapy
induced the chickpea to emit a higher amount of
volatiles (# 29). l-nonadecene (C,,H;)
appeared as a significant compound under all
kinds of external stressors. Additionally, eleven
compounds 1-Tridecene; Hexadecane;
Heptadecane; 1-Nonadecene; Heneicosane;
Methyl 4-tert-butylbenzoate; 1,3-Hexanedione,
I-phenyl-2,5-dimethyl-; 2-Butenedioic acid
(Z)-, monododecyl ester; Methyl stearate;
Eicosanoic acid, methyl ester and 1-
Heptacosanol were common in all profiles of
chickpea, induced by the pod borer feeding, JA
application, the combination of these both and
mechanical damage (Fig. 15).

Fig 15. Trapping of plant volatiles induced by
chickpea pod borer
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Thirteen different synthetic forms of
volatiles were chosen, tested in a lab setting
using a choice test, and compared to untreated
and hexane-washed Corcyra eggs in an effort to
find promising volatile chemicals that might be
beneficial to 7. chilonis ability to forage.
Eicosane, octadecane, and n-hexadecanoic acid
were hallmark volatile chemicals from the
volatile profiles of chickpea and wheat that were
generated by various kinds of stressors to favour
T. chilonis foraging behaviour.

Volatiles induced by rice brown planthopper,
Nilaparvatalugens

Rice pot plants were induced to emit 16
volatiles compounds in each of when they were
exposed to brown planthopper feeding and
exogenous jasmonic acid, followed by BPH
infestation while they were 18 compounds in
exogenous jasmonic acid-induced profile and
nine compounds in mechanical damage-
induced profile. In all profiles emitted by rice
seedlings, seven compounds viz., 1-
Nonadecene, Eicosanoic acid, methyl ester,
Phenol, 2,6-bis(1-1-dimethylethyl)-, Oxirane,
hexadecyl-, 1-Tetradecene, 1-Heptacosanol and
Hexadecane had appeared commonly (Fig. 16).

Volatiles induced by Rice Brown Planthopper

Category Rice+ BPH Rice+ JA Rice+ BPH + Rice+ MD
JA
Hydrocarbons 10 12 8 0
Esters 2 2 3 4
Alcohols 1 1 2 0
Aldehydes 1 1 1 0
Acids 1 0 0 2
GLV 1 2 2 2
Others 0 0 0 1
Total 16 18 16 9

BPH: Brown planthopper; JA: Jasmonic acid; MD: Mechanical damage

Major volatiles induced by rice BPH and other stressors

S.No. Compounds Molecular % Area
formula

1. 1-Nonadecene C19H38 24.00
2. Eicosanoic acid, methyl ester C12H4202 11.82
3. | Phenol, 2,6-bis(1,1-dimethylethyl} | C14H220 9.83
4. Oxirane, hexadecyl- C18H360 8.13
5. 1-Tetradecene C14H28 7.61

6. 1-Heptacosanol C27H560 6.74
T Hexadecanal C16H320 5.65

Rice BPH

Trapping of volatiles induced by rice BPH

Fig 16. Set-up to trap volatiles profile induced by
brown planthopper in rice

Leaf folder-induced volatile profiles in rice

Rice seedlings when exposed to exogenous
jasmonic acid, followed by the leaffolder
infestation yielded 16 volatile compounds
while they were 14, 11 and nine
compounds in the exogenous jasmonic acid
alone, leaffolder infestation alone and
mechanical damage-induced profiles in rice
seedlings, respectively. The volatile
compounds, 1-Nonadecene, Eicosanoic
acid, methyl -ester, Hexadecanal,
Tricontanoic acid, methyl ester, 5,5-
Diethylheptadecane, Hexadecane, 1-
Tetradecene, Phenol, 2,6-bis(1,1-
dimethylethyl)-, n-Tetracosanol-1,
Tetradecanal, 1-Heptadecene, 1-
Heptacosanol, Decane, 3,7-dimethyl-, 1-
Dodecane and Octane, 5-ethyl-2-methyl-
have appeared majorly in all profiles,
induced by various stressors in rice
seedlings (Fig.17).

Volatile compoundsinduced by rice leaffolder

Category Rice+LF | Rice+JA | Rice+LF+ Rice +
JA MD
Hydrocarbons 7 8 10 0
Acids 0 0 0 1
Alcohol 2 1 2 0
Aldehyde 0 1 2 0
Esters 2 3 2 3
GLV 0 1 0 3
Others 0 0 0 2
Total 1 14 16 9
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Trapping of volatilesinduced by rice leaffolder

Major volatiles induced by rice leaffolder
(5.49%)
(870%)  Octane, S-ethyl-
(6.54%) Decane, ar-mm‘{"‘j"‘nﬁ
(6.92%)-Heptacosanol i
(7 45%)1-Heptadecene

7o) Tetradecanal

(8.03%)

(8.11%)
Phenol, 2.6-bis(1,1-
dimethylethy)
1-Tetradecene
(a76%)

(17.40%)

£

55 Diethylheptad

acid, ester
(9.88%) &

(1091%)

Figl7. Leaffolder-induced volatile compounds in rice

Fall armyworm induced volatile profiles in rice
and maize seedlings

Fall armyworm infestation in rice and maize pot
plants, respectively induced 14 and 23 volatile
compounds. Four volatile compounds viz.,
Eicosane, Tetracosane, Penatriacontane and
Hexacontane were found to be encountered
commonly in both the profiles induced by FAW
in rice and maize seedlings. When exogenous
jasmonic acid was combined with the
infestation by FAW, volatiles emitted by rice
seedlings were enhanced to 22 compounds
while it was only 19 compounds in maize for the
same external treatment. Three compounds, 2-
Butenedioic acid (Z)-, monododecylester; 1-
Nonadecene and Hexacontane were common in
both the profiles induced by the combination of

exogenous JA and FAW infestation in rice and
maize (Fig. 18).
Rice Maize
| 14 compounds 23 compounds

N s

1. Eicosane 1. Nonane
2. Tetracosane 2 Mesitylene
3. Pentatriacontane 3. Gyolohexane, 1,2 4tris{methylene)-
4. Hexacontane A4 T-Hexadecensl, 2}
5. Octane, 26-dimethyl-
6. Piperazine, 2,5dimethyl-3-propyl
7. Octane, 3,6-dimethyl-
1. 1-Decanol, 2-actyl- 8. Hexadscane; Eicosyl isopropyl ether
2 2isopropyl-S-methyl--heptanol 9. 2-Butenedioic acid (2}, monododecyl ester
% Cyclolstradecane 10.1,2-Benzenedicarborylic acid, diundecyl ester
4 2Butenedioic acid Z), manododscyl ester . 1-Hexadecanol
5. Docosylpentyl sther 12.Carbonic acid, decyl nanyl ester
6. Ether, dodecyl isopropyl 13.n-Hexadscanol
. ic acid, 3-mercaptor, 1 1
8. Dotracontane 15. Nonyl tetracasyl ether
1

Fig18. FAW-induced volatile profiles in maize and rice

Whitefly inducedvolatile profiles in pulses

Whitefly induced volatile profiles in pulses
were studied under laboratory condition. A total
of 25 volatile compounds were detected in the
profile induced by whitefly in cowpea while
they were 23 numbers in soybean and 20
numbers in each of green gram and black gram.
Three compounds, Eicosane, Propanoic acid, 3-
mercapto-, dodecyl ester and Hexacontane have
appeared commonly in all whitefly-induced
profiles of soybean, green gram, black gram and
cowpea. Benzene, 1-ethyl-2-methyl- and 1,3,2-
Oxathioborolane, 2-ethyl-5-methyl- shared in
the profiles, emitted by soybean, green gram

Whitefly induced volatile profiles

[ Particulars | Soybean | Greengram | Blackgram | Cowpea |
| Whiteflyinducedcompounds | 23 | 20 | 20 | 25 |
1. Eicosane
:‘I,::::;"mg::::’gpr::" — ; Ilepam:]: acid, 3-mercapto-, dodecyl ester

Greengram | > ‘ 1. Benzene, 1-ethyl-2-methyl-

2. 1,3,2-Oxathioborolane, 2-ethyl-5-methyl-

Cowpea

1. Dod 2,6,11-t
Soybean 2. 1-Nonadecene
Blackgram |~ 3 9 1131 1" Terphenyl]-2"ol
cowpea 4. Tetrapentacont ane

Greengram (—> | Octane, 26 dmtnyt- |

Blackgram

Fig19. Volatiles emitted by pulse crops, in response
to whitefly feeding
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and cowpea; Dodecane, 2,6,11-trimethyl-, 1-
Nonadecene, [1,1':3",1"-Terphenyl]-2'-0l and
Tetrapentacontane in the profiles of soybean,
black gram and cowpea and Octane, 2,6-
dimethyl- in the profiles of soybean, green gram
and black gram (Fig. 19).

Promising volatiles in various profiles across
the crops and the insect pests

1-Nonadecene, Eicosanoic acid, methyl ester,
Phenol, 2,6-bis(1,1-dimethylethyl)-,
1-Tetradecenel-Heptacosanol and Hexadecanal
appeared commonly in the brown planthopper-
and leaffolder-induced profiles of rice, Oxirane,
hexadecyl, Eicosanoic acid, methyl ester and
1-Nonadecene shared in the profiles, induced by
pod borer and pink stem borer in chickpea and
wheat, respectively; Eicosane, Tetracosane,
Pentatriacontane, Hexacontane, 2-Butenedioic
acid (Z)-, monododecyl ester and
1-Nonadecene occurred commonly in fall
armyworm-induced profiles in rice and maize;
and Eicosane, Propanoic acid, 3-mercapto-,
dodecyl ester and Hexacontane occurred
commonly in all the whitefly-induced profiles

* ICAR-National Institute of Biotic Stress Management
Baronda Farm, Raipur, Chhattisgarh

in soybean, green gram, black gram and cowpea
are important volatiles to be explored in the
development of management strategies.

Project: Evaluation of nano-formulation of
insect sex pheromones
(CRSCNIBSMCIL202200300052)

(R. K. Murali Baskaran, K. Subaharan)

To evaluate nano-formulation of sex
pheromones against rice yellow stem borer and
maize fall armyworm

A field experiment was conducted during
summer 2023 in low land rice (cv. MTU 1010)
to evaluate the nano-formulation of sex
pheromone of yellow stem borer in comparison
with rubber septa and trap without lure. Rice
seedlings were transplanted on 2.3.23. On 25"
day after transplanting, five traps in each of
nano-formulation, rubber septa and trap without
lure were erected in an acre area. Number of
male yellow stem borer collected in each trap
was counted at weekly interval from 11" (12-18
March) to 18" (30 April-06 May), separately
(Fig.20).

&N

INTERINSTITUTIONAL PROJECT

YSB nano-pheromone

i i

Pheramaone trans

Fig 20. Field set-up for evaluation of nano-pheromone against rice yellow stem borer
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A maximum number of male yellow
stem borer of 651 were collected in the traps
with nano-pheromone while it was only 67
number in traps with rubber septa during eight
week periods. Initially traps with rubber septa
was effective, trapping 47 adults on 11" MSW,
10 adults on 12" MSW and 10 adults on 13"
MSW, thereafter no adult was caught in the trap
with rubber septa. Adult collection increased
from 12" MSW (163 nos.), 13" MSW (191 nos.)
and 14" MSW (132 nos.) in the traps with nano-
pheromone; and attraction was noticed up to 7"
MSW (28 nos.) after installation.

Programme: Climate Change and One
Health

Project: Elucidating the effect of Climate
Change on One Health Components in
Different Agroclimatic zones of India
(CRSCNIBSMCIL202200200051)
(Binod K. Choudhary, Mamta Choudhary,
Lata Jain, Soumya Dash, Yogesh Yele)

Isolates recovered from cross talk project were
used for further studies in One Health project.

A group of common pathogens present in plant,
animal and their shared environment were E.
coli (10 strains), Bacillus cereus (10 strains),
Bacillus altitudinis (05 strains), Pantoea
agglomerans (04 strains), Pantoea ananatis (02
strains), Pantoea dispersa (02 strains), pantoea
anthophila (01 strains), Pseudomonas
alcaligenes (04strains), Pseudomonas
plecoglossicida (02 strains), Pseudomonas
putida (02 strains), Pseudomonas aeruginosa
(O1strain), Klebsiella aerogenes(03 strains),
Shigella sonnei (02 strains), Klebsiella
pneumoniae (01 strains), Serratia marcescens
(01 strains), Aeromonas (22 strains).

Antibiotic sensitivity pattern of bacterial
isolates at various climatic conditions

The pattern of antimicrobial sensitivity pattern
at altered temperature was recorded to be
altered. Drug sensitivity is increased at
increased temperature in case of Bacillus spp.
while the strains of E. coli are coming drug
resistant at increased ambient temperature. The
results are graphically represented below (Fig.

Antibiotic sensitivity Pattern of Bacillus cereus at different Temperature

100

0 37°C

30°C 40°C

21,22).

Intermediate M Resistant M Sensitive

Fig 21.Impact of Temperature on Antibiotic Sensitivity Pattern of Bacillus cereus (n=8)

Pattern of Antibiotic resistance of E.coli at different Temperature

30-

20
10-
,

37°C 30°C
Intermediate M Resistant @ Sensitive

Fig 21.Impact of Temperature on Antibiotic Sensitivity Pattern of Escherichia coli (n=8)
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Bio-film forming ability
Congo Red Agar Method

For this test pure colony from suspected isolates
were picked and streaked on congo red agar
plates and incubated at 37°C for 24 hours
aerobically. Isolates showing black colonies
with a dry crystalline consistency were
indicative of slime production and bio-film
formation whereas non-biofilm formers retain
pink colour.

Test Tube Method

In this method, the biofilm adherent to the wall
and bottom of test tube was made visible using
crystal violet (0.1% w/v). Briefly, in a test tube

containing tryptone soya broth supplemented
with glucose (1%per liter), a loopful of the
bacterial isolate was inoculated and then
incubated at 37°C for 24 hours. Tubes were
decanted and gently washed thrice with PBS to
remove free bacteria. The tubes were air dried.
Five ml of crystal violet (0.1% w/v) stain was
added to the test tube so as to stain the adherent
bacteria in the wall and bottom of the test tube
for 10 min. Then, the stain was decanted and
tubes were washed thrice with distilled water.
Tubes were dried in an inverted position. The
presence of a layer of stained material in the
wall and bottom of the test tube was inferred
positive however, isolates showing only ring
formation at the liquid interface was
considered as moderate bio-film producers
(Fig. 23).

Fig 23. Testing of bio-film forming ability of bacteria
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Detection of Antimicrobial Resistant Genes

M4, M3 & 56b strains showed positive response
for blaTEM gene, primer sequenced blaTEM F
5'-ATGAGTATTCAACATTTTCGTG-
3";blaTEM R 5'-TACCAATGCTTAATCC
AGTGAG-3'"M4 strain showed positive
response for New Delhi metallo beta lactamase-1
(NDM1) gene; primer sequenced NDM1 F 5'-
ACCGCCTGGACCGATGACCA-3';NDM1 R
5'-GCCAAAGTTGGGCGCGGTTG-
3'.Aeromonas strains namely, Kdhl,
74C,12UTC,Fish21 strains showed positive
response for bla,,,, gene; primer sequenced bla,,,,
F 5'-ATGAGTATTCAACATTTTCGTG-
3";bla;,y,R 5'-TTACCAATGCTTAATCC
AGTGAG-3'(Fig.24).

Bla,,,

Fig 24. List of antimicrobial resistant genes
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Internal of validation of Q fever detection kit

A total of 1271 samples comprising of serum,
milk and aborted foetus were collected from
sheep, goat, cattle and animal handlers from
Chhattisgarh and Odisha states of India. The
samples collected were transported to the
laboratory in an icebox and 169 samples were
subjected to DNA extraction and real time PCR.
The prevalence of Q fever in sheep and goats of
Chhattisgarh and Odisha was recorded to be
9.44% and 18.9% respectively. The rate of
prevalence in abortion cases was recorded to be
16% whereas the rate of prevalence in serum
samples of sheep and goat was found to be
11.50%.Q fever is an emerging zoonotic disease
caused by Coxiella burnetii. The objective of
the study was to develop real-time PCR assay
for detection of C. burnetii in in livestock and
humans (Fig. 25).
Graphical Analysis
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Fig 25. Graphical analysis of Q Fever
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Internal validation of M. bovis detection kit

Bovine tuberculosis (BTB) is a chronic
bacterial disease of animals caused by members
of the Mycobacterium tuberculosis complex
primarily by Mycobacterium bovis, but also by
M. caprae and to a lesser extent M. tuberculosis.
Cattle are considered to be the major reservoir
M. bovis, and are the main source of infection
for humans and other in-contact animals. A total
of 454 suspected clinical samples comprising of
serum (n=261), milk (n=78) and aborted foetus
from sheep and goats (n=115) were collected
from cattle sheep, goat and animal handlers of

Chhattisgarh and Odisha states of India. The
samples collected were transported to the
laboratory in an icebox and were subjected to
DNA extraction and real time PCR assays. A set
of primers named IS1081 F1 and IS1081 R2
were used for cloning of the full-length IS1081
synthetic construct. IS1081 Fwd and IS1081
Rev Primers were used in TagMan PCR for
detection along with a TagMan Probe named
IS1081 Probe. The prevalence of M. bovis in
overall samples of Chhattisgarh and Odisha
states of India was recorded to be 26%. The rate
of prevalence in abortion cases was recorded to
be 40% (Fig. 26).

Graphical Analysis
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Fig 26. Graphical analysis of test run of real time PCR for M. bovis

Prevalence and antimicrobial resistance profile
of bacterial pathogens isolated from mastitis
affected cattle in Chhattisgarh

Bovine mastitis, characterized by udder
inflammation, is one the most prevalent
diseases of dairy animals to spread
antimicrobial resistant bacteria to human
through contaminated milk. Therefore, the

objective of the study is to isolate and
characterize the pathogens associated with
mastitis and to detect newly emerged
antimicrobial resistant genes. Milk samples
(n=84) were collected from three different
districts in Chhattisgarh viz. Raipur, Durg and
Bilaspur. The prevalence of clinical and
subclinical mastitis was 15.5% and 38%,
respectively (Fig. 27,28,29).A total of 136
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bacterial species were isolated with the majority
being Bacillus spp. (16.9%), Staphylococcus
spp- (14.7%), Micrococcus spp. (14%),
Streptococcus spp. (11.8%) and Escherichia
coli (11.7%) on preliminary observations
through Gram staining and biochemical tests
(Fig. 30). The antibiotic sensitivity tests were
carried out against 11 commonly used
antibiotics belonging four antibiotic classes.
These isolates showed high resistance rate to

ANNUAL REPORT 2023

Beta Lactam Penicillin and Cephalosporin
(74%) followed by Aminoglycosides (55.3%),
Tetracycline (44.6%) while the least resistance
was detected for Sulfonamide (38.3%) group of
antibiotics.The presence of antimicrobial
resistant genes viz. NDM1 and bla,,, were
screened through PCR on 11 bacterial isolates. A
total of 10 isolates (91%) showed resistance to
bla,., while four isolates (36%) showed
resistance to NDM 1 antimicrobial gene (Fig. 31).

Fig 27. Pureculture of
B4b isolate

Fig 28. Gram staining of B4b isolate

Fig 29. Antimicrobial susceptibility
testing of B4b bacterial isolate

Distribution of bacterial diversity in milk samples from mastitis cow

s Bacillus spp.

= Staphylococcus spp.
Micrococcus spp.

= Streptococcus spp.

u E. coli

» Enterobactor spp.

= Pseudomonas spp.

= Unkown isolates

= Corynebacterium spp.

« Actinomycetes spp.

= Lactobacillus spp.

= Macrococcus spp.

« Salmonella spp.

Fig 30. Distribution of bacterial diversity in milk samples from mastitis cow
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M Flc F1d Fle F2b F2c F2d B3a B3d B4b B4d B4f

Fig 31. PCR amplification of bla,,, gene. M
represents DNA marker (250-10,000 bp). Flc-B3a
and B4b-B4f isolates showing positive to bla,,, gene

Project: Impact of climate change on fitness

and gut microbial diversity of fall

armyworm, Spodoptera frugiperda
(CRSCNIBSMSIL202100400041)

(Yogesh Yele, R. K. Murali Baskaran,

Mamta Choudhary, Binod K. Choudhary)

Host plant response of fall armyworm under
changing climatic conditions

Host plant responses of fall armyworm,
Spodoptera frugiperda on maize and
soybean under different climate change
conditions were studied during kharif 2022.
The experiments were conducted in Open
Top Chambers (OTC) specially designed to
control climate change parameters like CO,
and temperature. The prevailing treatments
in the OTC were laid out as 1. Elevated CO,
(ECO,) 2. Elevated temperature (ET) 3.
Elevated CO, + Temperature (ECO,+T) and
4. Ambient control (AC); and the designated
host plants were maize and soybean. The life
table data of S. frugiperda were estimated
using the TWO-SEX-MSChart program
according to the age-stage, two-sex life table
technique. The life table parameters like

prepupal duration, pupal duration and adult
longevity along with reproductive
parameters like oviposition and fecundity
significantly differed on maize and soybean
under changed climate conditions. The total
developmental duration of S. frugiperda in
respective conditions on maize were
32.52+0.27, 33.45+ 0.33, 33.09+0.26 and
32.33+0.28 days, however it was recorded in
soybean as 41.27+0.30, 40.7+£0.42, 41+0.50
and 40.2+0.26 days (Table 5, 6). It shows
significantly longer total developmental
duration in soybean than in maize. The pre-
adult duration (larval and pupal) in maize was
recorded as 24+0.16 (ECO,), 24.35+£0.20
(ET), 24.38+0.19 (ECO,+T) and 24.23+0.16
(AC) days as against in soybean it was
33.4+0.26 (ECO,), 32.3+0.48 (ET),
32.6£0.41(ECO,+T) and 31.8+0.33 (AC)
days, which shows elongated larval and pupal
duration in soybean than in maize.

The intrinsic rate of increase
(r=0.217+0.008 d") and finite rate of increase
(A=1.2440.01 d") of S. firugiperda fed on maize;
intrinsic rate of increase (r=0.143£0.013 d")
and finite rate of increase (A=1.15+0.015d") on
soybean were significantly higher under AC,
than other treatments ECO,+T, ET and ECO,. It
shows that stress conditions in both the host
plant decreases its population development.
The oviposition period of S. frugiperda fed on
maize was significantly higher (3.58+0.14
days) under AC followed by ECO,+T
(3.36+0.19 days), ET (2.91+0.19 days) and
ECO, (2.88+0.19 days). Similarly, the fecundity
of S. frugiperda female fed on maize was
significantly highest (942.16 + 51.33 eggs)
under ambient control as compared to other
treatments. However, the oviposition period of
S. frugiperda fed on soybean was significantly
higher (4+0) under ECO, followed by ET
(3.8+0.19), ECO,+T (3.5+0.49) and AC
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(3.4+0.39). The fecundity of S. frugiperda fed
on soybean was recorded highest under ET (811
+29.73) as compared to other treatments. From
the results it is concluded that, maize and
soybean both qualified as the host of S.
frugiperda. However, the elongated
developmental duration, reduced intrinsic rate
of population growth and lower fecundity on
soybean under climate change parameters
indicate that it is an inferior host than maize in
future for S. frugiperda.
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Developmental time and longevity of S.
[frugiperda fedin maize

4 =Male, Q= Female. The larval development
stages, pupal, pre-adult and adult durations, and
total longevity were analysed using age-stage,
two-sex life table. Mean values M£SE in the
same row followed by different letters were
significantly different (p< 0.05) (paired
bootstrap test) (Table 5).

Table 5. Life cycle of S. frugiperda in maize, grown under various climatic conditions

Development (ECO,) (ET) (ECO,+T) (AC) p- value
stages

Egg 3+£0 3+£0 3+£0 3.0+£0 NS

1" instar 2.08+0.05 2.08+0.05 2.12+0.06 2.04+0.04 NS

2" instar 2+0 2+0 2+0 2.04 +0.04 NS

3" instar 2+0 2.04+0.04 2+0 2.08 £ 0.05 NS

4" instar 2+0 2+0 2+0 2+0 NS

5" instar 240 2.13+0.07 2.04+0.02 2+£0 NS

6" instar 3.78 £0.09 3.85+0.10 3.66+0.12 3.61+0.10 NS

Pupa 7.10+£0.16 7.25+0.15 7.47 £0.14 7.23+0.14 NS

Pre-adult 24+0.16 24.35+0.20 24.38+0.19 24.23+£0.16 NS

Male 7.66 +0.23 7.62+0.25 7.6+0.16 7.33+£0.23 NS
Female 9.3+£0.25b 10.08 £ 0.22a | 9.90+0.31ab 8.66+ 0.33¢ 0.0008
All Adult (9+ &) 8.52 + 0.24ab 9.1£0.22a 8.80+0.30ab 8.09+0.25b 0.0125
Total Male longevity (3) | 31.77+0.35ab | 32.12+0.39ab 32.4+0.21 a 31.5540.17b 0.004
Total Female longevity (9)| 33.2+0.28b 34.33+0.30a | 33.72+0.37ab | 32.91+0.41bc | 0.0075
Total longevity (9+ J3) | 32.52+0.27b | 33.45+0.33a | 33.09+£0.26ab | 32.33+0.28ab | 0.0117

_ N —

Developmental time and longevity of S.
frugiperda fed on soybean

& =Male, Q= Female. The larval development
stages, pupal, pre-adult and adult durations, and

total longevity were analysed using age-stage,
two-sex life table. Mean values M+ SE in the
same row followed by different letters were
significantly different (p< 0.05) (paired
bootstrap test) (Table 6).
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Table 6. Life cycle of S. fiugiperda in soybean, grown under various climatic conditions

Development (ECO)) (ET) (ECO,+T) (AC) p- value
stages
Egg 3+0 3+0 3+0 3+0 NS
1" instar 3.2+0.08 3.3+0.11 32+0.10 34+0.11 NS
2" instar 3.10+0.06a | 2.8+0.08¢ 3.1+0.12 ac 2+0b <0.0001
3" instar 4.1+0.10 3.8+0.16 3.8+0.15 41+0.17 NS
4" instar 4+0.17 44+0.23 4.0+0.24 4.2+0.22 NS
5" instar 23+0.17 22+0.10 2.4+0.18 2.5+0.15 NS
6" instar 42+0.13 3.8+0.17 4+0.18 39+0.17 NS
Pupa 94+031a 8.8 £0.35ab 8.8+0.31ab 85+£0.28b 0.0286
Pre-adult 334+026a | 323+048b | 32.6+041ab | 31.8+0.33bc | 0.0005
Male adult 7.5+0.47 7+0.62 7.8+0.16 7.2+047 NS
Female adult 9+0 9.8+0.47 9.2+0.46 9.2+0.65 NS
All Adult (9+ &) 7.5+0.21b 8.4+0.57ab 84+029a 8.3 £0.50ab 0.0399
Total Male longevity (3) | 40.8+0.25a | 39.840.48ab | 40.6 +0.54ab | 39.75+0.24b | 0.0024
Total Female longevity (9) 43 +0a 41.6 £0.50b | 41.5+1.0lab | 40.6£0.39bc | <0.0001
Total longevity (9+ &) 41.27+0.30a | 40.7+0.42ab 41 £ 0.50ab 40.2 £ 0.26b 0.0065

Programme: Characterization and
sustainable use of pathogen & pest genetic
resources for biotic stress management

Project: Study of genomic variations related

to stress adaptation in weed species from

India(CRSCNIBSMCIL202100900046)
(Lalit L. Kharbikar, Anil Dixit)

This research delineates the phenological
growth stages of weeds, showcasing variations
influenced by seasons and geographic locations.
Our study tracked distinct life cycles in A.
paronychioides across diverse seasons and in 4.
sessilis from different locations, revealing
intriguing disparities in certain growth stages.
Notably, the vegetative and reproductive
phases, marked by BBCH code stages 0-1 and
5-9respectively, exhibited distinct transitions in

these species. Germination, leaf development,
flowering, fruit development, and senescence
stages unveiled stark differences across seasons
in pot experiments. However, field experiments
showcased uniformity in growth stages, except
flowering, irrespective of varied geographical
origins, emphasizing the influence of
environmental factors, particularly temperature
and moisture, over geographic distinctions
(Table 7). Further exploration into the
polymorphism of polyamine (PA) metabolism
genes uncovered intriguing associations with
growth stages.The spermidine synthase (SPDS)
gene demonstrated consistent polymorphism,
implying its involvement throughout vegetative
and reproductive phases. Meanwhile, arginine
decarboxylase (4DC) and caffeic acid O-
methyltransferase (COMT) genes displayed
heightened polymorphism during
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reproductive stages, possibly indicating stress
tolerance during these critical phases (Fig.
32). The insights gleaned from this
comprehensive analysis not only enhance our
understanding of Alternanthera species'
growth dynamics but also propose tailored
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herbicide strategies targeting specific growth
stages based on PA metabolism. These
findings offer sustainable avenues for weed
management while providing valuable
contributions to agricultural practices and
environmental regulation.

Table 7.Phenological growth stages of 4. paronychioides in pot experiments during spring, early monsoon and
late monsoon seasons as well as 4. sessilis seeds collected from Telangana, Chhattisgarh and Madhya Pradesh

classified based on the BBCH code

8 5 k- . B E
Phenological growth % -% gn g ‘g- _E, :-;o :,_; "g :“:8: ‘Z‘ ’
Pot experiment Alternanthera paronychioides
Spring (DAS) 4 6 20 60 127 132 148
Early monsoon (DAS) 3 6 22 57 63 77 102
Late monsoon (DAS) 5 11 30 60 72 81 109
CD (0.05) NS | 415 7.38 NS 10.5 Tl 14.12
Field experiment Alternanthera sessilis
Telangana (DAS) 6 14 24 29 43 52 94
Chhattisgarh (DAS) 5 17 29 37 47 59 104
Madhya Pradesh (DAS) 7 14 21 28 47 65 99
CD (0.05) NS NS NS 12058 NS NS NS
Reproductive phase

(a)

(b)

(d)

Fig 32. 1.6% agarose gel electrophoresis pictures display PCR products of PA metabolism genes

(a) SPDS, (b) ADC, (c) SPMS and (d) COMT.
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Project: Development of Diagnostic Kits for
Quick Detection of CTV, HLB and
Phytophthora Rot Diseases in Citrus of
North East India.
EF011(CRSCNIBSMCOP202100100038)
(Lalit L. Kharbikar, Anil Dixit)

In a ground-breaking initiative, our team has
spearheaded the development of diagnostic kits
aimed at swift detection of devastating citrus
diseases prevalent in North East India. With a
comprehensive collection of Phytophthora spp.
and CTV samples from afflicted citrus species
across the Northeast, encompassing Assam and
Meghalaya, alongside comparative healthy
samples, our research extended to Central
India's Vidarbha region. This effort laid the
foundation for an optimized DNA extraction

750 bp

(8)

Fig 33. Molecular detection of Phytophtora spp. in
leaves of citrus plants from NER. (A) PCR amplification
of ITS region representing the band in Phytophtora spp.
infected samples, (B) RT - PCR detection of
Phytophtora spp. using a Phytophthora syntheric gene-
specific probe.

protocol from infected and healthy citrus
leaves. Leveraging conventional end-point
PCR and RT-PCR techniques, we successfully
confirmed the presence of Phytophthora spp.
and CTV in citrus leaf samples (Fig. 33,34).
Notably, a pioneering ready-to-use real-time
PCR kit has been developed specifically for
the prompt identification of Phytophthora spp.
from citrus plants. Furthermore, our team has
fine-tuned a LAMP assay, establishing optimal
conditions-reaction time, temperature, and
detection limits-essential for diagnosing CTV
and Phytophthora pathogens in infected citrus
leaves. As we continue advancing, the
ongoing development of a LAMP-LFA
promises an enhanced tool for rapid diagnosis
in the fight against these devastating citrus
diseases.

Fig 34. Molecular detection of CTV in leaves of citrus
plants from NER. (A) PCR amplification of coat protein
(CP) region representing the band in CTV infected
sample (CP1), (B) RT - PCR detection of CTV using a
Phytophthora synthetic gene-specific probe
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School of Crop Resistance System Research
(SCRSR)

Programme: Novel genes discovery and
validation for pest resistance

Project: Identification of novel genetic
resources and genes in selected crop-pests
system against biotic stresses
(CRSCNIBSMCIL202100500042)
(Mallikarjuna, J, M. Pitchamuthu,
P.N. Sivalingam, Vinay Kumar, Sridhar, J.,
Ashish Marathe, Vinay N.D.)

Molecular characterization of begomoviruses
infecting okra in Chhattisgarh

Bhendi yellow vein mosaic disease (BYVMD)
and okra enation leaf curl disease (OELCD)
causing potential yield loss of up to 100% in
okra. In the present study, three BYVMD
samples from Raipur, Kanker, and Kawardha of
Chhattisgarh and two OELCD samples from
Raipur and Kawardha of Chhattisgarh were
collected. Amplification of viral DNA indicates
that okra enation leaf curl virus (OELCV) was
found to be associated with all the samples
(BYVMD from Raipur, Kanker, Kawardha and
one OELCD from Kawardha) (Accession no.:
OR359280,0R359281,0R365934, OR365935),
according to the ICTV 91% species demarcation
criteria. Three full-length betasatellites were also
found to be associated were Ludwigia leaf
distortion betasatellite (LLDB) associated with
BYVMD from Kanker, bhendi yellow vein
mosaic betasatellite (BYVB) associated with
BYVMD from Raipur, okra enation leaf curl
betasatellite (OLCB) associated with OELCD
from Kawardha (Accession no.-OR262354,
OR262356, OR250297) and one sub-genomic
betasatellite (Kawardha) (OR262355) was also
reported to be associated with BYVMD from

Kawardha. Phylogeny tree analysis showed the
clustering pattern of all four OELCV clustering
together with the other strains of OELCV and all
four betasatellites are found diverse and formed
cluster with their isolates not the geographical
location of their origin. The recombination
analysis evidence revealed that OELCV from
Raipur, Kanker, and Kawardha were
recombinant while OELCV associated with
BYVMD from Kawardha was non-recombinant.
This is the first characterization study of OELCV
associated with different betasatellites associated
with BYVMD and OELCD from the
Chhattisgarh region of India. This study also
suggests that BYVMD and OELCD are caused
by monopartite begomovirus associated with
betasatellite.

Field screening of okra germplasm against
leafhopper

A total of 100 accessions of okra germplasm
including accessions of wild species were
screened for their reaction against leathopper
under field conditions during 2023. The
incidence (mean number of leafhopper
population) of leathopper was in the range of
3.26-159.32 per plant. The highest being
recorded in accession of cultivated species and
lowest was seen in accession of wild species.
The jassid injury index was < 1 for all the wild
species and > 4 for all the accessions of
cultivated species.

Field screening of okra germplasm against
vellow vein mosaic virus (YVMYV) disease

Among the NBPGR cultivated accessions, 25
cultivated accessions were highly susceptible,
09 were susceptible, 08 were resistant and 9
were highly resistant in reaction against Y VMV.
Among the 12 wild accessions of NBPGR, all
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were found highly resistant in reaction. Among were resistant, 10 were moderately resistant in
the IIHR accessions, 26 were highly resistant, 4 reaction againstY VMV (Table 8).

Table 8. Reaction of IIHR accessions of Okra against Y VMYV disease

Symptoms Severity [ Reaction Germplasm
grade
Symptoms absent 0 HR IC -0603129, IC - 510728, IC - 0117331, IC - 0112496,

IC 0601182, IC - 0039136, IC — 117223, IC 0034124 - X,
IC-0117140,1C - 0018973 — B, IC - 0117236 - Y,

IC -0112479,1C — 117088, IC — 117015, IC — 0112451,

IC - 117088, IC — 0112451, IC - 0128128, IC — 0603139,

IC — 0602407, IC — 005533, IC - 0117319, IC — 0116962,

IC — 0018544, IC — 0057733, IC — 0601411, IC - 0018533 — A,
IC - 117236 — X, IC - 0128092, IC — 0117343, Wild
(tertraphilulus ), Wild ( moschatus ), 4. moschatus

IC — 624232; A. mizoramensis 1C — 634719; A. mizoramensis
I1C — 634720; A. ficulneus 1C — 618015; A. tetraphyllus

IC — 624235; A. tuberoses 1C —470750; A. caillei IC — 506198;
A. caillei 1C - 506060

Very mild 1 R IC — 0045831, IC — 0128075, 111529, IC - 0117310, A.
symptoms up to enbeepeegeearensis IC — 582757; IC — 90181; IC -93870;
25% leaves IC -282248
Appearance of 2 MR IC -128122, IC — 0112502, IC — 0039140, IC — 0601403,
disease between IC-0117242,1C — 0117229, IC — 0117058, IC - 0117252,
26 and 50% IC — 0602395, IC — 0112463, IC — 117292;1C — 117299;
leaves IC —117303;IC — 218884;IC — 218900;IC — 265657,

IC —282245;1C -282248 ;IC — 282251
Symptom 3 MS IC -0112510, IC - 06061098, IC — 0113720, IC — 0116966,
between 51 and IC - 0113930, IC — 93889;1C — 99729;IC — 103998;
75% leaves IC —111442;1C - 111484;IC - 111517 — A, IC — 111535;

IC —282258;1C — 9023 1;1C — 90246;1C — 90291;1C — 93846;
IC - 93863;1C -93870

Severe disease 4 S IC —112490; IC — 117096; 1C -117238; IC - 117262 — 1;
infection at 75% IC — 117288; IC — 48948; 1C — 69172; I1C — 90077;1C — 90082;
leaves IC —90172;1C —90174;IC — 90177, IC — 90180;IC — 90203;
IC — 90204;1C —90210;IC — 90211;IC — 90212;IC — 90218;
IC — 90226
Above 75% 5 HS AC - 1685 (SUSC), CONTROL — 1; CONTROL - 2
leaves

_ N —
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Field screening of okra germplasm against accessions of wild species, 7 accessions were
Okra Enation Leaf Curlvirus (OELCYV) disease either resistant or highly resistant and remaining
all were susceptible to OELCV. Among the
Among the NBPGR accessions of cultivated ITHR accessions, 26 were highly resistant, 4
species, all the 49 were either susceptible or were resistant, 10 were moderately resistant in
highly susceptible in reaction. Among the 12 reaction against OELCV (Table 9).

Table 9.The reaction of IIHR accessions of okra to OELCV

Symptoms Severity | Reaction Germplasm
grade
Symptoms absent 0 HR IC - 0603129, IC — 510728, IC — 0117331, IC - 0112496, IC —

117223, 1C 0034124 — X, IC - 0117140, IC - 0018973 — B, IC -
0117236 —Y, IC - 0112479, IC — 117088, IC — 117015, IC —
0112451,IC - 117088, IC — 0112451, IC — 0128128, IC —
0603139, IC — 0602407, IC — 005533, IC — 0117319, IC —
0116962, IC — 0057733, IC - 0018533 — A, IC - 117236 — X, IC —
0128092, IC — 0117343, Wild (4. tertraphilulus), Wild ( A.
moschatus ), A. moschatus IC — 624232; A. mizoramensis IC —
634719; A. mizoramensis IC — 634720; A. ficulneus IC — 618015;
A. tetraphyllus IC — 624235; A. tuberoses IC — 470750;

Very mild 1 R IC — 0045831, IC — 0128075, 111529

Symptoms up to
25% leaves

Appearance of 2 MR IC -128122,IC - 0112502, IC — 0601403, IC — 0117229,
disease between IC - 0117058, 1C — 0117252, 1C — 0112463, IC — 93889;
26 and 50% IC —99729;1C — 103998;IC — 111442;IC — 111484;1C - 111517
leaves —A,IC - 111535;IC — 282258;IC — 90231;IC — 90246;1C —
90291;IC — 93846;1C — 93863;IC -93870
Symptom 3 MS IC-0112510,1C-0113720, IC — 0113930, IC — 0039140,
between 51 and A. enbeepeegeearensis IC — 582757; IC —90181; IC -93870;
75% leaves IC -282248; A. caillei IC — 506198; A4. caillei 1C - 506060
Severe disease 4 S IC — 06061098, IC 0601182, IC — 0039136, IC — 0117310,
infection at 75% IC - 0117242, 1C - 0116966, IC — 0602395, IC — 0601411,
leaves IC — 0018544, IC — 112490, IC — 117096, IC -117238; IC -

117262 — 1; IC — 117288; 1C — 48948; IC — 69172; 1C — 90077;
IC - 90082;1C —90172;1C - 90174;1C — 90177; IC — 90180;
IC - 90203;1C —90204;1C — 90210;1C — 90211;IC — 90212;

IC - 90218;IC — 90226

Above 75% 5 HS AC -1685 (SUSC), IC — 117292;IC — 117299;1C — 117303;
leaves IC —218884;I1C — 218900;IC — 265657; 1C — 282245;1C -
282248 ;1C - 282251
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Project: Deciphering molecular mechanism
and metabolic network involved in
imparting resistance to biotic stresses in
plants(CRSCNIBSMSIL202100600043)

Identification of the bacterial endophytes

having potential antimicrobial activities

against soil borne fungal pathogen and
differential gene expression analysis

(Vinay Kumar, Lata Jain,

P. N. Sivalingam, Ashish Marathe)

Bacterial endophytes were isolated from
legume and medicinal plants were
characterized for PGP and antimicrobial

activities against economically important soil
borne fungal pathogen, Sclerotium and
Fusarium. Gene specific primers were designed
for regulatory elements, TFs and R genes based
on literature surveys (Table 10) and synthesized
primers were optimized for PCR conditions and
Real time PCR. In order to conduct differential
expression analysis bio-primed seeds of
chickpea were grown in pots and inoculated
with Sclerotium rolfsii thereafter samples were
collected at different interval, 0, 24, 28 and 72
hours post inoculation. Total RNA was isolated
from the control and different treatments and
their cDNA was synthesized and used for gPCR
analysis.

Table 10.List of genes and their primer sequences for the qRT-PCR

S. No. Name of genes Primer Sequence (5'-3") Product size (BP)
1 CaChitinase F-ATCTGGTGGCCAACATTATGA 108
R-AAATGAGCGTCAGGGTAAGG
2 CaMAPKI1 F-CGGAATCGTTTGTTCGCTATTG 100
R-CGTACGCTTAGCATCCATGT
3 CaHDZ12 F-GCCAAGAAAGAAGTTGCAGTTAG 98

R-GCTTTGATTTCCATCTAGCTCTCT

4 CaGAPDH

F-GACAGGTTTGGCATTGTTGAG

104

R- CTTCCACCTCTCCAGTCTTTG

5 CaGAPDH-II

F-GGTGCCAAGAAGGTCATTAT 93

R-GTCGAACTCTGGCTTGTATT

6 CaUnistressp F-TTTGTCGTGGTGCCTAAAGA 103
R- GCCATCAAAGGCCGAATAAAC

7 CaCDPK2 F-GGAGTTGCACAAGCAATCATAC 108
R-GTCGGGATTTAGCATCCTCTTC

8 CaERF1 F-TAGAAGCTGCAAGGGCTTATG 111
R-CACCAACTTTGATGCAAGTAGAAA

9 CaSer-thoK- F-CTCCTCGACGAAGAAGGTAATC 106
R-CCGGAGTACCACAAGTAGTATG

10 | CaBetagalactosidase | F-CCGCCTTGGTCTATCAGTATTC 108
R-GCTACTCACAGGAGTCATCTTTC

11 | CaPUBiquitin F-GACTTTGACAGGAAAGACCATAAC 106

R-TTGCTGATCTGGTGGGATTC

12 | CaSNAKIN2

F-GGCTCTCTTCTTCAGCGTATAG

101

R-CAACAAGTCCCACAAGCTCTA

13 CaActinl

F-TCGTGAGAAGATGACCCAAATC 93

R-CCACTAGCGTACAGTGAAAGAA
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A tri-partite interaction involving
chickpea, Sclerotium, and endophytes was
investigated to elucidate the differential
expression of genes potentially involved in
conferring endophyte-mediated resistance.
Differential gene expression analysis was
executed on five genes NAC TF, CDPK,
Chitinase and LoX N3 along with endogenous
genes GADPH and ERF belonging to

phytohormone pathways, resistance
mechanisms, and signalling pathways. This
analysis revealed increased expression of genes,
including NAC transcription factor (NAC TF)
(Fig. 35,36), Calcium dependent protein kinases
(CDPK), Linoleate 9S-lipoxygenase (LOX), and
Chitinase in endophyte bio-primed and
pathogen-inoculated plants during the early
stages of pathogen infection.
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Fig 36. Expression analysis of NAC TF gene at different time interval in endophyte bio-primed plants
with Sclerotium rolfsii pathogen

Project: Development of super donors in rice
carrying tolerance to multiple stresses
(Bacterial Leaf Blight, Brown Plant Hopper
and Blast)(CRSCNIBSMSIL201700400023)

Introgression of genes resistance to BLB, BPH

and blast in rice lines
(Vinay Kumar, S. K. Jain, P.N.Sivalingam,
Mallikarjuna, J.,)

Marker assisted selection (MAS) was
performed for detection of presence of R genes

for BLB, Blast and BPH in parental lines and
segregating populations using gene linked
molecular markers and generation
advancement was done for lines containing R
genes in combinations for BLB, BPH and
Blast resistance genes. The parental plants
with combination of BLB + BPH / BLB +
Blast resistance genes were crossed with
suitable donor lines (PK for Bph9, IRBLB for
Pib,RH for Bph3, Tetep for Pi54) to introgress
genes for Blast and BPH. The progenies
derived from the cross were screened using
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specific gene linked molecular markers for
detection of BLB resistance gene Xa2l and
xal3 (Fig.37), Blast resistance gene Pita and

Pi54 (Fig.38) and BPH resistance genes BPH haploids.

9 (Fig.39). In addition to stabilize, the
population carrying multiple stress tolerance
genes were used for anther culture to develop

Al
M1 2 3 4567 8 910 1112131515 M 16 17 18 19202122 23 24 25 26 272829 3031

1000 bp

500 bp

1.IRBB66,2-RH,3-Fita 4-Tetap, 3-PK, 6-IRBLB, 7-PIB, 8-BLM14,9-[R24),11.31- Crossed progenies

M12 3 45 67 89 1011121314 151617 181920 21 22 232425 26 27 28293031 32 33 34

1.IRBB66,2-RH 3.Pia 4.Tetap 5-PK, 6-IRBLE, 7.PTB, 8-BLM14 §-IR24),11-34- Crossad progenias

Fig 37.

Agarose gel electrophoresis showing banding pattern of A) Xa21, B)

xal3

10 1112 13 14 15 16 17

100 bp

1-IRBB66, 2-Tetap, 3-PK, 4-Pita, 5-17- Crossed progeniss

Agarose gel electrophoresis showing banding pattern of Pi54 gene

Fig 38. Agarose gel electrophoresis showing banding pattern of A) Pita; and Pi54 gene

100 bp
1.IRBB66, 2-RH, 3-12-IRBB66*RH
Agarosegel electrophoresis showing amplification pattern of Bph3 gene

Fig 39. Agarose gel electrophoresis showing banding pattern of BPH3 gene
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Identification and in-silico characterization of
broad-spectrum resistance (BSR) genes from
wild and cultivated Oryza species

(Vinay Kumar, P.N. Sivalingam)

Plants are sessile in nature when they have their
own intrinsic mechanism by which withstand the
several stresses. Among them broad-spectrum
resistance (BSR) genes are known to play a
crucial role. BSR genes have been selected on the
basis of literature surveys which were having
resistance to the different strains of bacterial leaf
blight diseases and blast disease. Japonica and
Indica rice and wild species namely O.
glaberrima, O. longistaminata, O. minuta BSR
genes were targeted and their nucleotide and
coding sequences (CDS) namely OsPALA4,
OsGLP, OsLYP4, OsPAD4, Xal3 (SWEET11),

ANNUAL REPORT 2023

Xa5 SWEET14, OsWAK25, Xa21, SPL33 were
retrieved from the Genbank and Gramene
database were aligned to detect the structural
variation and insertion/deletion. The consensus
sequences among the wild and cultivated species
were identified. For insilico analysis, all the
attributes and nucleotide sequences of nine BSR
genes were retrieved and comparative sequences
analysis for BSR genes in Oryza species showed
the regions of structural variation (Indels and
SNPs), in the different wild and cultivated Oryza
lines which could be utilized for functional
validation to correlate the BLB disease resistance
reaction in rice lines (Fig. 40). Identification of
BSRs in rice will be helpful in developing
varieties resistance to the multiple stress
tolerance using conventional breeding or modern
biotechnological tools such as genome editing.

1. Japonica CP54677.1:18364360-18365528 [IG
2. Indica, NC_068327.1:16897284-16898452 G
3 Q longisnamanca KNS39272 1:1492-2650 NG

4.0 globerrima  NC_029257.1:c17166124-17164956

™
'
CPO54677.1:18364360-18365528 GOGONNGGNG oFEEBcEEGE BcBEGENGEG [NcEHGEEEN- - - - - - - - 526
NC_068327.1:16807284-16808452 GOGONNGHENG CTNERNCEEEE RGRNGEINGEG (FGHNGEEEE- - - - - - - - 526
OsGLP2-1 KnNS30273 114522050 GGGORNGGNG GENNEGNNGE NGRNGENGNG [FGNGEEET . . . ]
S - NC_029257.1:c17166124-17164956 [ {c] | | et [e} 525
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coreree, TN ) [ [T, e il
~
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-
Conservaton
; fﬂf"’”’” NC_029266.1:4784967-4789380 [} IMIIL
iy ,‘;“ NC_068336.1:4660138-4664482 [ H GGT -
nEaPINa cooceng 1.49744094976720 [EGERNGOR -
4. O glaberima \Ns38683 1:402870-405074 TrGoT -
Consensus CAGAY‘IGGT- ----------------------------- AJACTTCAGCAT
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i
NC_029264.1:16958452-16062124 GG ] T 20
OsPAD CPOS4684.1:18508370-18512042 GG ¥ T 2290
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AMDWO1143966.1:4009-6148 [ G 1256
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o
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Fig 40. Structural variation

in OsGLP2-1 and OsPAD gene
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Multiplication of wild species and germplasm
of rice
(Vinay Kumar)

Wild species of rice namely O. minuta; O.
glumaepatula, Oryzanivara; O, grandiglumis,
O. longistaminata (Fig. 41) and O. rufipogon
and cultivated germplasm including
introgressed lines were taken transplanted in the
field as well as some
line in pots were
multiplied for seed
production and
samples were taken B2
and used for PCR [
based amplification
of BSR genes and in
further breeding
programme. Seed
were harvested at
the maturity and
were taken from the
next season.

Fig. 41. Oryza longistiminata

Project: Deciphering silicon mediated

defense against yellow stem borer in rice

(CRSCNIBSMSIL201900200033)
(Mallikarjuna, J., Vinay Kumar)

qRT-PCR validation of differentially expressed
genes due to silicon application to rice plants
infestedwith yellow stem borer

Primers were designed from the differentially
expressed genes of various mechanisms, like
transcription factors, stress-related kinases,
thionin-like proteins, protease inhibitors, stress-
related proteins. RNA was isolated and cDNA
was synthesized and primers were optimized for
RT PCR analysis.Gene expression analysis
using RT PCR showed the differential
expression of genes in the silicon+, YSB+, and
silicon-, YSB+ plants. Genes for MYB
Transcription factor, thionin-like protein, and
NMR protein was up-regulated in the Silicon+,
YSB+, whereas the gene such as Protease
inhibitor showed down regulation (Fig.
42,43.,44).
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Fig 42. Gene expression pattern in silicon + YSB infected plants
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Fig 43. Gene expression pattern in without silicon + YSB infected plants
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Fig 44. Differential gene expression profiling

The gene expression profile revealed that 4-13
fold change in the expression profiling of genes
tested for the rice plants treated with silicon in
comparison to untreated plants.

Project: Gene function analysis and
mitigation strategies for biotic stresses in
selected crop-biotic stresses
(CRSCNIBSMCIL202100700044)
(Ashish Marathe, P. N. Sivalingam,
Vinay Kumar, Mallikarjuna J.)

Designing CRISPR constructs specific to
Flavonone-3-hydroxylase gene in soybean

Target oligos specific to F3H gene in soybean
were annealed following the standard

procedure cloned into pBLUgRNA vector
and resolved on 3% agarose (Fig. 45). The
annealed oligos were subsequently cloned
into pBIlugRNA vector. Escherichia coli
DH5a was transformed with the recombinant
vector and colonies were screened for
integration of target oligos through restriction
digestion using EcoRI (Fig.46). gRNA cassette
from the positive transformed colonies was then
cloned into destination vector pMDC123
containing the Cas9 gene and confirmed
through restriction digestion using EcoRI (Fig.
47). EHA105 strain of Agrobacterium
tumefaciens was transformed with the plasmid
isolated from positive clones and confirmed
through PCR using gRNA specific primers (Fig.
48).
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Fig 45. Annealed products analyzed on 3% agarose gel

Fig 46. Restriction digestion of putative transformed colonies
Lane M: Marker 1 Kb; Lane 1,2,3,4,5 and 6: 550 bpgRNA
with additional 20 bp target of F3H1-T1, Lane 9: 550
bpgRNA with additional 20 bp target of F3H1-T2; Lane
10,12: 550 bpgRNA with additional 20 bp target of F3H4-T1;
Lane NV: Null vector; Lane -ve: Negative control

Fig 47. Restriction digestion of clones with EcoRI
Lane 1: 1kb marker; Lane 2: F3H1-T1-#6;

Lane 3: F3H1-T2-#3; Lane 4: F3H4-T1-#1

Lane 5: F3H2/3-T2-#24; Lane 6: native Cas9 +EcoRI;
Lane 7: negative control

SSTEELIHHIEEESE - &

F3HI-T1 F3H1-T2 F3H4-T1 F3H2/3-T2

1 2 3 4 5 6 T 8 9 10

M
(==
&3 11 12+

R W W e R W e e e ) N e

Fig 48. Transformation of EHA105 with recombinant
constructs

Project: Cytological and molecular basis of
organ specific resistance to blast disease in
finger millet
(CRSCNIBSMSIL202000100034)
(S.K. Jain, Mamta Choudhary,
Ashish Marathe)

Anti-oxidant enzyme activity in finger millet in
response to blast infection

Changes in antioxidant enzymes such as
catalase (CAT), peroxidase (POX), ascorbate
peroxidase (APX) and superoxide dismutase

(SOD) in finger millet leaf, neck and finger
infections was investigated in response to blast
disease. The enzyme activities were assessed in
the resistant and susceptible lines in inoculated
and un-inoculated leaves, neck and finger
infections at 24, 48, 72 and 96 hours after
inoculations with the spore suspension of
Pyricularia grisea pathogen and compared with
the respective uninoculated control. Activity of
these enzymes significantly increased after
inoculation in all the time points in leaf, neck
and finger infections of susceptible
(Udurumallige) and resistant (GPU45, GEC
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164) genotypes. CAT activity was higher in
susceptible line at 72 and 96 Hai in both leaf and
neck but not in finger infection (Fig.48). No
difference was observed in POX activity in
resistant or susceptible cultivars. APX activity

was higher in leaf, neck and finger infections of
resistant line at 24 to 72 Hai (Fig. 49). SOD
activity was similar in leaf and neck infections
of resistant and susceptible lines, however, it
was significantly higher in susceptible line.

CATALASE (Leaf Blast) CATALASE (Neck Blast) CATALASE (Finger Blast)
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Fig 48. Catalase (milli mole/ min/ mg protein) enzyme activity in leaf, neck and finger infections in resistant
(1-GEC 166; 2-GPU 45) and susceptible (3.Udurumallige) genotypes
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Fig 49.Ascorbate Peroxidase (gm/ lit) enzyme activity in leaf, neck and finger infections in resistant (1-GEC
166; 2-GPU 45) and susceptible (3.Udurumallige) genotypes

Cytological observations of Pyricularia grisea
andneck andfinger infections

Resistant and susceptible genotypes of finger
millet were inoculated by spore suspension of
Pyricularia grisea pathogen for neck and finger
infections and samples were harvested at
different time points. Microtome sections were
cut and stained with Hematoxylin and Eosin
stains and observed under microscope.
Cytological observations of neck and finger
tissues revealedhigher mycelium growth of the
pathogen in cells of susceptible line (24 hai) and
penetration in cells were clearly observed (96
hai). In the resistant line GPU 45, mycelial
growth was reduced and most of the cells were
observed with the deposition of brown colour
deposits indicating resistant response (Fig. 50).

UduruMallige (S) neck
infection at 24 Hai (40X)

Udurumallige (S) neck
infection at 96Hai (100X)

GPU 45 (R) finger
infection at 96Hai (100X)

GPU 45 (R) finger infection

at 48Hai (40 X)

Fig 50. Cytological observations of infections with Pyricularia
grisea in resistant and susceptible genotypes of finger millet
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School of Crop Health Policy-support
Research (SCHPR)

Programme: National Strategic Crop Health
Monitoring Network (NSCHMN)

Project: Pest Risk analysis of agriculturally
important potential invasive pests and
diseases in India
(CRSCNIBSMSIL202100800045)
(K.C. Sharma, S. K. Jain, Soumya Dash,
P. Mooventhan)

The information collected on the insect pests
which are presently not present in our country
and have the potential to enter the country
through various routes. The potential insect
pests like sugarcane scale, longhorn beetle,
sugarcane leafthopper, wheat stem sawfly, sunn
pest, hessian fly, bristly black grass aphid,

moroccan locust, frit fly, sugarcane red bug,
black rice bug and black armyworm and
diseases viz., Xylella fastidiosa disease of
grapevine and diseases in citrus, alfalfa,
lucerne, almond, coffee, mulberry, peach,
plum), tomato chlorosis virus, tomato brown
rugose fruit virus, bacterial canker of kiwi
(Pseudomonas syringaepv. actinidiae), citrus
bark cracking viroid, beet necrotic yellow vein
virus, Beet leaf curl (Beet leaf curl virus),
(Sugarbeet leaf crinkle virus) and stem
nematode, Ditylenchus dipsaci are not present
in India and have the potential to enter through
various routes in the country (Tablell,12).
Prepared priority list of insect pests and
diseases of Asia-pacific region (Table 13,14)
and risk analyzed for sunn pest (a pest of
wheat) and tomato brown rugose fruit virus
(TOBRFV) which are not yet reported from
India.

Table 11.Pests of the major crops which occur in neighbouring countries, but have not been reported from India

Scientific name Common name | Major crops | Neighbouring Notes
affected |countries affected
Cephus cinctus Wheat stem Wheat Kazakhstan » Central Eurasia and
Norton sawfly introduced in North America
»Not a major problem where
indigenous
Eurygaster Sunn pest Wheat Kazakhstan »Middle east and Southwest
integriceps Puton Asia; a major pest
Mayetiola Hessian fly Wheat Kazakhstan »Europe to central Asia and
destructor (Say) introduced in North America
» Locally important in
introduced range
Sipha maydis Maize Kazakhstan, »Europe and Central Asia;
(Passerini) Mongolia minor pest in drier areas
» A vector of Barley yellow
dwarf virus
Dociostaurus Moroccan locust | Maize, wheat, | Kazakhstan »Mediterranean to Central
maroccanus polyphagous Asia; outbreak pest
(Thunberg)
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Oscinella frit Frit fly Maize, wheat |Kazakhstan, »Mainly a pest of oats
(Linnaeus) Korea, Mongolia, | »Temperate Holarctic
etc. distribution

»Present all around perimeter
of temperate China

Aulacaspis Sugarcane scale | Sugarcane Thailand » Southeast Asia and introduced

tegalensis in Africa

(Zehntner) »Not a major problem where
indigenous

Dorysthenes Longhorn beetle | Sugarcane Thailand, Laos, » Southeast Asia; major pest of

buqueti Myanmar sugarcane in Thailand

(Guérin-Méneville) »Restricted to sandy loam soil

Perkinsiella Sugarcane Sugarcane, |Thailand »Mainly a sugarcane pest

vastatrix (Breddin) | leathopper maize >t is a vector of Fiji disease
virus

» Tropical Southeast Asia
»Present in Taiwan

Phaenacantha Sugarcane red Sugarcane, |Thailand »Minor pest
saccharicida bug maize » But outbreaks recorded
(Karsch) »Tropical Southeast Asia
Scotinophara Black rice bug Rice Thailand, » Tropical Southeast Asia
coarctata Vietnam, » A mobile outbreak pest
(Fabricius) Myanmar
Spodoptera Black armyworm | Maize, rice, | Vietnam, > Africa and tropical Southeast
exempta (Walker) sugarcane Myanmar Asia

»Polyphagous

» Outbreak pest

Table 12. List of potential invasive plant diseases/pathogens

Disease/pathogen Distribution Potential losses
Xylella fastidiosa  |France, Israel, Italy, Portugal, Spain, Iran, Israel, »>1t is not seed-transmitted.
(Pierce's disease of | Taiwan, Canada, Mexico, USA, Costa Rica, The main pathway for entry
grapevine and Puerto Rico, Argentina, Brazil, Paraguay, Venezuela and spread is the trade, or
diseases in citrus, movement, of plants for
alfalfa, lucerne, planting.

almond, coffee,
mulberry, peach,
plum). It is

a polyphagous

bacterium
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Tomato chlorosis

virus

China, Indonesia, Israel, Japan Jordan, Korea,
Lebanon, Pakistan, Saudi Arabia, Taiwan, Cyprus,
France, Greece, Hungary, Israel, Italy, Jordan,
Morocco, Netherlands, Portugal, Spain, Tunisia,

Turkey, Egypt, Kenya, Mauritius, Morocco, Nigeria,

Reunion, South Africa, Sudan, Tunisia, Mexico,
USA, Costa Rica, Cuba, Puerto Rico.

»ToCV is very important in
tomatoes, peppers and
potatoes.

»New cases of virus detection
in new regions are noted
every year.

»No estimates but mixed
infection with Tomato
spotted wilt virus is observed.

Tomato brown
rugose fruit virus

China, Iran, Israel, Jordan, Lebanon, Saudi Arabia,
Syria, Uzbekistan, Austria, Belgium, Bulgaria,
Cyprus, France Germany, Greece, Hungary, Israel,
Italy, Jordan, Malta, Netherlands, Norway, Poland,
Portugal, Slovenia, Spain, Switzerland, Tirkiye,
United Kingdom Uzbekistan

» Can infect up to 100% plants
and cause 30- 70% loss of
tomato yield.

» It can overcome resistance of
Tm-2/Tm-2° and Tm-1)

resistance genes.

Bacterial canker of

kiwi (Pseudomonas

China, Japan, Korea, Australia New Zealand,
Argentina, Chile, France, Greece, Italy, Portugal,

» Considered as the greatest

challenge in kiwi production

syringe pv. Slovenia, Spain, Switzerland, Turkey
actinidiae)
Citrus bark China, Pakistan, Iran, Israel, Japan, Lebanon, Oman,| -

cracking viroid

Syria, Cyprus, Germany, Greece, Israel, Italy,
Slovenia, Spain Tunisia, Turkey, Australia, USA,
Egypt, South Africa, Sudan,

Beet necrotic

yellow vein virus

China, Japan, Kazakhstan, Kyrgyzstan, Mongolia,
Turkey, most countries in Europe, North USA

»50-70%
»2-4% sugar content reduction
reported

Beet leaf curl
(Beet leaf curl
'rhabdovirus'
(Sugarbeet leaf

crinkle virus)

Germany, Poland, Slovenia, Turkey

»up to 75%.
» Sugar content may be
significantly reduced

Stem nematode
Ditylenchus dipsaci

China, Pakistan, Armenia, Azerbaijan, Iran, Iraq,
Israel, Japan, Jordan, Kazakhstan, Korea Republic,
Kyrgyzstan, Oman, Syria, Turkey, Uzbekistan,
Yemen, most Europe, Australia, New Zealand,
North and south American countries.

»One of the most devastating
nematodes, especially in
temperate regions.

» It can cause complete failure
of host crops (e.g. onions,
garlic, cereals, legumes,
strawberries, ornamental

plants).
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Table 13. Priority list of Insect pests (Asia-Pacific region)

Scientific name | Common name Crop Country Remarks
Aulacaspis Sugarcane scale |Sugarcane |Thailand | »Southeast Asia and introduced in Africa
tegalensis »Not a major problem where indigenous
(Zehntner)
Dorysthenes Longhorn beetle|Sugarcane | Thailand, | »Southeast Asia; major pest of sugarcane in
buqueti (Guérin- Laos, Thailand
Meéneville) Myanmar | »Restricted to sandy loam soil
Perkinsiella Sugarcane Sugarcane, |Thailand | »Mainly a sugarcane pest
vastatrix leathopper maize » 1t is a vector of Fiji disease virus
(Breddin) » Tropical Southeast Asia

» Present in Taiwan
Phaenacantha | Sugarcane red |Sugarcane, |Thailand | »Minor pest
saccharicida bug maize »But outbreaks recorded
(Karsch) »Tropical Southeast Asia
Scotinophara  |Black rice bug |Rice Thailand, | »Tropical Southeast Asia
coarctata Vietnam, | > A mobile outbreak pest
(Fabricius) Myanmar
Spodoptera Black Maize, rice, |Vietnam, | 3 Africa and tropical Southeast Asia
exempta armyworm sugarcane  |Myanmar | »Polyphagous
(Walker) > Outbreak pest

Table 14. Priority list of diseases (Asia-Pacific region)

Disease

Country wherein prevailing

Remarks

Citrus bark
cracking viroid

China, Pakistan, Iran, Israel, Japan, Lebanon,
Oman, Syria, Cyprus, Germany, Greece, Israel,
Italy, Slovenia, Spain Tunisia, Turkey, Australia,
USA, Egypt, South Africa, Sudan

»CBCVd on citrus is considered as
of minor importance. Single
CBCVd infections are reported to
have minor negative effect on
growth and yield in citrus plants
grafted on trifoliate orange,
whereas plants grafted on
Carrizo citrange showed
significant reduction in tree height
and canopy volume. Reduction of
yield was also observed in trees
co-infected with Hop stunt viroid
(HSVA).

Beet necrotic

yellow vein virus

North USA

China, Japan, Kazakhstan, Kyrgyzstan,
Mongolia, Turkey, most countries in Europe,

»50-70%
»2-4% sugar content reduction
reported
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Stem nematode

Ditylenchus dipsaci

China, Pakistan, Armenia, Azerbaijan, Iran,
Iraq, Israel, Japan, Jordan, Kazakhstan, Korea
Republic, Kyrgyzstan, Oman, Syria, Turkey,
Uzbekistan, Yemen, most Europe, Australia,
New Zealand, North and south American

countries.

»One of the most devastating
nematodes, especially in temperate
regions.

» It can cause complete failure of
host crops (e.g. onions, garlic,
cereals, legumes, strawberries,

ornamental plants).

Tomato chlorosis

virus

China, Indonesia, Israel, Japan Jordan, Korea,
Lebanon, Pakistan, Saudi Arabia, Taiwan,
Cyprus, France, Greece, Hungary, Israel, Italy,
Jordan, Morocco, Netherlands, Portugal,
Spain, Tunisia, Turkey, Egypt, Kenya,
Mauritius, Morocco, Nigeria, Reunion, South
Africa, Sudan, Tunisia, Mexico, USA, Costa
Rica, Cuba, Puerto Rico.

»ToCV is very important in
tomatoes, peppers and potatoes.

»New cases of virus detection in
new regions are noted every year.

»No estimates but mixed infection
with Tomato spotted wilt virus is
observed.

Tomato brown

rugose fruit virus

China, Iran, Israel, Jordan, Lebanon, Saudi
Arabia, Syria, Uzbekistan, Austria, Belgium,
Bulgaria, Cyprus, France Germany, Greece,
Hungary, Israel, Italy, Jordan, Malta,
Netherlands, Norway, Poland, Portugal,
Slovenia, Spain, Switzerland, Tiirkiye, United
Kingdom Uzbekistan

» Can infect up to 100% plants and
cause 30-70% loss of tomato yield.

» It can overcome resistance of
Tm-2/Tm-2° and Tm-1)
resistance genes.

Bacterial canker of

kiwi (Pseudomonas

syringae pv. actinidiae)

China, Japan, Korea, Australia New Zealand,
Argentina, Chile, France, Greece, Italy,
Portugal, Slovenia, Spain, Switzerland, Turkey

» Considered as the greatest
challenge in kiwi production

Farmer FIRST Programme (FFP)

Project: Socio-economic upliftment of tribal
farmers through suitable agricultural
enterprises integration in rice fallow pulse
cropping system - A participatory approach
for doubling the farmer's income
(CRSCNIBSMCOL201600100019)
(P. Mooventhan, B. K. Choudhary,
J. Mallikarjuna, G. L. Sharma, L. K. Verma,
Gunjan Jha)

In the crop-based module, 18.50 hectares of
rice fallow land were effectively utilized in

growing rabi pulses and oilseed crops like
Lathyrus, chickpea, and mustard. Scientific
cultivation of summer rice in a 2.50-hectare
was done. During the kharif season, drought-
tolerant rice variety DRR Dhan-42, nutrient-
rich bio-fortified rice variety Proteinzin and
finger millet (CG Ragi-02) were introduced
covering 28 hectares for the benefit of 78
farm families. Under the horticulture-based
module, we conducted demonstrations for
scientific cultivation of vegetable crops in
poly houses and open conditions, covering
12.30 hectares and benefiting 32 farm
families, besides promoting home
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nutritional gardening, benefiting over 60
farm families. Post-harvest management of
turmeric was showcased. IITHR-
Arkamicrobial consortium was used in 2.5
ha to improve soil fertility and health,
benefiting 42 farm families.

In the livestock-based module,
Kadaknath and Quail farming were followed
and six farm families benefited. The
enterprise-based module showcased paddy
straw mushroom (Volvariella volvacea)
production technology and processed rice,

¥ SN

FFP Site Visited by QRT Team

Women Empowerment Activities

ANNUAL REPORT 2023

flour, dal, oil, and spices at the village Agro-
processing center. Additionally, village-level
processing units conducted demonstrations
like Ashgourd Petha making for women Self-
Help Groups (SHGs). In NRM-based module,
low-cost Azolla production and use of waste-
decomposer culture in vegetable and rice
fields were demonstrated. More than 4427 text
messages, photos, and videos were
disseminated to 1703 farmers through social
media platforms, beside organizing 72 HRD
programs and 1192 tribal farmers benefited.

RAC Tem Visited FFP Project
Site, Kasdol
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Flagship Programme

Establishing a National Strategic Crop
Health Monitoring Network (NSCHMN)

Biotic stresses continue to pose serious threats
to crop production causing huge economic
losses annually and have influence on
country's food security. Biosecurity concerns
due to climate change leading to imbalance in
pest dynamics, emergence/re-emergence/
invasion/transboundary entry of new pests
/races/ biotypes. Several factors are
responsible for changing dynamics such as
shift of secondary causal agents to primary
status, injudicious use of pesticides, climate
change, resistant pest populations, invasive
pests, biotype development, human
interventions efc. Systematic approach in
monitoring and reporting of biotic stresses at
national / regional level is not in place.
Integrated datasets on biotic stress
emergence/re-emergence are need of the hour.
Strengthening the system to monitor, detect,
diagnose, report, and prepare rapid responses to
outbreaks of biotic stresses so that these stresses
do not have major impacts on food production
and also do not spread threatening other areas.
Preventing the spread of pests to new areas and
identifying the pest free areas of production
should be a priority. Therefore, a system is
required to coordinate the dissemination of
information on emerging pest risks and changes
in the pest status.

In view of the above facts, establishing
a National Network project in collaboration
with other ICAR institutes and also involving
a large number of KVKs for their reach at
village level has been taken up and the

proposal is being submitted. This network of
partners will monitor the crop health problems
in the country, keep vigil on new strains of
causal agents and their distribution patterns as
well as keeping watch on invasive pests and
diseases which are not found in India but can
be a threat to agricultural commodities if
introduced in the country. This network will
present quick response to the emerging
problems and provide solution to mitigate its
spread and the losses these may cause in time
bound manner.

Real time crop loss estimation in rice and
wheat due to biotic stress, using spatial and
machine learning technique

A number of approaches have been suggested
to calculate the crop yield losses caused by
biotic stress directly and indirectly. However,
yield losses estimation is difficult, time-
consuming, and less accurate when measured
manually. Effective crop protection requires
early detection of biotic stressors, monitoring
at the regional scale, and warning systems.
The development of hyper-spectral
radiometry has made it feasible to gain a
deeper comprehension of the specifics of
agricultural stress brought on by diseases and
insect pests. Accurate detection and warning
capabilities are expanded by the use of high
resolution optical sensors in conjunction with
data analysis techniques such as machine
learning and pattern recognition. In order to
develop a predictive module or algorithm for
estimating the real time yield loss caused by
yellow stem borer, a field trial has been laid out
in farmer's field in direct sown rice during
summer 2024.
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AICRP on Nematodes in Agriculture
(Mallikarjuna, J.)

Diversity and distribution mapping of
economically important nematodes in the
country

Surveys were carried out for identification,
population estimation, biodiversity and
nematode-pest free areas of economically
important plant parasitic nematodes infecting
various crops in different districts of
Chhattisgarh state during 2022-23. A composite
sample comprising rhizospheric soil of 200 cc
along with 5g root were collected randomly
based on at least 5 cores from a field (one acre).
Nematodes were extracted from soil and root
samples by Cobb sieving and decanting
method. The nematodes were killed with hot
water treatment and then fixed using 4%
formalin.

Results:

1. Rice: Rice fields surveyed during nursery
stage in Raipur, Durg and Kanker districts were
found moderately infested with root-knot
nematode, Meloidogyne graminicola. The root-
knot nematode population was in the range of
44-200 per 200 cc of soil+5 g of root. The
highest rice root-knot nematode population was
found in the village Gurur of Durg district with
200 per 200 cc of soil+5 g of root.

2. Vegetables: The river basin area of Durg
district where vegetable cultivation is on large
scale was found heavily infested with M.
incognita, followed by Raipur and Kanker
districts were surveyed for plant parasitic
nematodes in vegetable crops.

a. Tomato: During 2022-23, soil and root
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samples collected from tomato crop from
Bemetara, Kabirdham and Bilaspur districts were
found heavily infested with M. incognita with a
population range of 278-589 per 200 cc of soil +5
g roots followed by Helicotylenchus spp with
population range of 106-156 per 200 cc of soil +5
g roots. During kharif 2017, the soil and root
samples were collected from above mentioned
districts and the population range of M. incognita
was 226-364 per 200 cc of soil +5 g roots
followed by Helicotylenchus spp with population
range of 56-146 per 200 cc of soil +5 g roots.

b. Brinjal: During 2022-23, soil and root
samples collected from brinjal crop from
Raipur, Kanker and Durg districts were found
moderate infestation with M. incognita with a
population range of 67-200 per 200 cc of soil +5
g roots followed by Helicotylenchus spp with
population range of 56-98 per 200 cc of soil +5 g
roots.

c. Okra: During kharif 2016, Soil and root
samples collected from okra crop Raipur,
Kanker and Durg districts were found heavily
infested with M. incognita with a population
range of 125-187 per 200 cc of soil +5 g roots
followed by Helicotylenchus spp with
population range of 53-84 per 200 cc of soil +5 g
roots.

Screening, confirmation and evaluation of

rice genotypes for resistance against
rice root-knot nematode (Meloidogyne

graminicola)

Total 50 germplasm lines of rice were received
from PC cell, AICRP (N), IARI New Delhi for
screening against root-knot nematode in kharif
2021 under pot culture experiments. An
experiment was conducted in plastic pots of size
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10x10 cm arranged in CRD design with five

replications in an open area. Pots were filled
with steam sterilized soil and seeds were sown.
One week after germination, only one seedling
was kept per pot and remaining seedlings were
thinned out. Fifteen days old seedlings were
inoculated with 200 freshly hatched second
stage juveniles of M. graminicola. Forty-five
days after sowing, the plants were uprooted
carefully and roots were washed with running
tap water and stained with lactophenol-acid
fuchsin. Among the 50 rice germplasm lines
screened, five lines (IIRRN-2, 3, 9, 29 and 34)
were showing moderately resistant reaction, 12
lines were showing susceptible reaction and
remaining all were showing Highly susceptible
reaction to M. graminicola.

Management of root knot nematode,
Meloidogyne graminicola in rice through
chemicals in transplanted rice

The field experiment was laid out in NIBSM
farm during kharif 2022 to test different bio
control agents against rice root knot nematode.
All the treatments were imposed to nursery beds
before sowing of crop. The RCB design was
followed with 6 replications. Rice variety,
Swarna was grown as per recommended
package of practices in the plot size of 5*4 sq.
M. The treatments were: T1 = Soil application
(at sowing) of fluensulfone 2% GR @ 1 kg
a.i/ha; T2 = Soil application (at sowing) of
carbosulfan 6G @]lkg a.i./ha; T3= Untreated
check. The following observations were
recorded: 1. Initial Nematode Population/200
cc soil; 2. Seedling height (cm); 3. Number of
galls per root system before transplanting
(average of 20 seedlings); 4. Root knot Index at

harvest (average of 20 seedlings); 5. Final
Nematode Population in soil (200 cc) and root
(5 g)atharvest; 5. Yield (kg/plot and t/ha)

It was observed that Soil application (at
sowing) of fluensulfone 2% GR @ 1 kg a.i/ha
was found best treatment with respect to all the
parameters tested followed by Soil application
(at sowing) of carbosulfan 6G @ 1kga.i./ha.

Evaluation of some microbial consortium for
the management of root knot nematode,
Meloidogyne graminicola in transplanted
rice

The field experiment was laid out in NIBSM
farm during kharif 2022 to test different bio
control agents against rice root knot nematode.
All the treatments were imposed to nursery beds
before sowing of crop. The RCB design was
followed with 5 replications. Rice variety,
Swarna was grown as per recommended
package of practices in the plot size of 5*4 sq.
M. The treatments were: T1 = Nursery bed
treatment with Biofor pf-2 @ 20 g/m’; T2 =
Nursery bed treatment with Biogreen @ 20
g/m’; T3= Nursery bed treatment with Biotime
@ 20 g/m’; T4 = Nursery bed treatment with
Pseudomonas fluorescens @ 20 g/m’
(Recommended practice); TS = Untreated
check. The following observations were
recorded: 1. Initial Nematode Population/200
cc soil; 2. Seedling height (cm); 3. Number of
galls per root system before transplanting
(average of 20 seedlings); 4. Root knot Index at
harvest (average of 20 seedlings); 5. Final
Nematode Population in soil (200 cc) and root
(5 g)atharvest; 5. Yield (kg/plot and t/ha)

It was observed that all the treatments
were found to be more or less effective in
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reducing nematode population (soil and root),
seedling height, no. of galls per seedling, RKI
and in increasing yield; except TS5(untreated
control). The treatment T1: Biofor pf-2 was
found to be the most effective in reducing
nematode population (87 per 200 cc soil and
12.36 per 5g root), seedling height (25.7), no of
galls per seedling (3.24), RKI (1.56) and in
increasing yield (8.05 t/ha).

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

Total 50 germplasm lines of brinjal were
received from PC cell, AICRP (N), IARI New
Delhi for screening against root-knot nematode
in kharif 2022 under pot culture experiments.
An experiment was conducted in plastic pots of
size 10x10 cm arranged in CRD design with
five replications in an open area. Pots were filled
with steam sterilized soil and 1-3 seeds were
sown. After establishment, only one seedling
was kept per pot and remaining seedlings were
thinned out. Fifteen days old seedling was
inoculated with 1000 freshly hatched second
stage juveniles of M. incognita. Forty-five days
after sowing, the plants were uprooted carefully
and gall index and number of egg masses per S g
of root was worked out and categorised based
on 1-5scale.

Experimental Results:

Among the 50 germplasm lines of
brinjal, 28 germplasm were not germinated
even after sowing 2 times. Among 22
germinated brinjal germplasm, one germplasm
(IC-090786) was resistant, 3 germplasm were
susceptible and remaining all were moderately

resistant with respect to number of galls and egg
masses per 5 g of root samples.

Organic management of Meloidogyne spp.,
infecting Tomato in nursery

The experiment was conducted for organic
management of RKN infecting tomato in
nursery with the following treatments: T1:
Caster cake @ 2 tons/ha; T2: Groundnut cake
@ 2 tons /ha; T3: Jatropha cake @ 2 tons /ha;
T4:Pongamia cake @ 2 tons /ha; TS: Neem
cake @ 2 tons /ha; T6: FYM @ 2.5 tons /ha; T7:
Carbofuran 3G @ 2 kg a.i./ha (Std. check); T8:
Untreated control

Time of application: 15 days before sowing
Design: RCBD; Replications: 03

Plotsize: '1X1m

Observations recorded (plants from net area):

1. INP (200 cc soil); 2. Germination percentage;
3. FNP (200 cc soil, 5 g root); 4. RKI, 5. No. of
egg-masses/ root system; 6. No. of eggs/egg
mass; 7. Root staining (Five plants); 8. CFU/g
of'soil atharvest

Experimental results: The data revealed that
T5: Neem cake @ 2 t/ ha was best treatment
with respect to RKI (2.6), no. of egg masses per
root system (22.36), FNP (200.5 per 200 cc of
soil and 9.48 per 5 g of roots) in comparison to
all other treatments. However, all the organic
amendments were on par with each other and
significantly different from untreated control.

Management of Meloidogyne spp. in
Cucumber using new nematicides
The experiment was conducted for
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management of RKN in cucumber using new
insecticides with the following treatments; T1:
Fluopyram 400SC @ 0.625 litres/ ha (0—10 days
before sowing) (Broadcast or soil drench) ; T2:
Fluensulfone @ 4 lit/ha (0—7 days before
sowing) (Broadcas/ soil drench); T3:
Fluazaindolizine (DPX-Q8U80 500Sc) @ (1 ml
/sq.m), applied 1-3 days before planting)
(Broadcast or soil drench); T4:Cartap
hydrochloride 4G @ 2 kg a.i./ha (Broadcast);
T5: Carbofuran 3G @ 2 kg a.i./ha (Standard
check); T6: Untreated check.

The following observations were recorded:

1. INP (200 cc soil); 2. FNP (200 cc soil, 5 g
root); 3. RKI; 4. No. of egg-masses/ root
system; 5. No. of eggs/egg mass; 6. Root
staining (Five plants); 7. Yield; 8. ICBR
9. Phytotoxicity; The data revealed that T1 =:
Fluopyram; 400 SC @ 0.625 litres/ ha was
superior treatment with respect to RKI (2.25),

no. of egg masses per root system (10.15), FNP
(125.5 per 200 cc of soil and 10.26 per 5 g of

roots), yield 25.47 t/ha and ICBR of 1.43 in
comparison to all other treatments.
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EDUCATION

Meeting of Board of Studies

The meetings of the Board of Studies (BoS), of ICAR-NIBSM, Raipur were conducted on 28.06.2023.
Various issues relating to academics, faculty, students and infrastructure were discussed and finalized.
Preparation for initiating UG program and allotment of research guides to newly admitted PG students
were finalized.

Postgraduate Programme: During the academic session (2022-23), six M.Sc. students were admitted
indifferent disciplines and their research guides we allocated:

List of students admitted to M.Sc. Program for the academic year 2022-2023

S. No. | Discipline Name of Students Research Guides allotted
1. Plant Pathology Sandeep Kumar Sahu Dr. S.K. Jain
2. Entomology Debanjan Basu Roy Dr. Mallikarjuna J.
Chethan Kumar M Dr. K.C.Sharma
Sneha Sharma Dr. Sridhar J.
3. Molecular Biology and Rashmi Kumari Dr. P. N. Sivalingam
Biotechnology Subramanian K Dr. Vinay Kumar

Total 14 studentswere admitted in six disciplines of M.Sc. courses through All India Entrance
Examination conducted for the academic calendar 2021-23 and got completed the degree in the year
2023. The details are as follows:

Discipline Name Research Guide Topic

Agronomy Diyan Mandal Dr. PK. Ghosh Effect of mulching and herbicide use for weed

management in maize (Zea mays L.)
Shruti Sanjita Giri | Dr. Anil Dixit Effect of nutrient management and herbicide

interaction in weed management of maize (Zea
mays L.)

Agricultural Malawanthkar Rani | Dr. R.K. Murali Studies on exogenous application of chemical

Entomology Baskaran elicitors for management of Lepidoptera pests of

wheat and chickpea

Gouranga Saw

Dr. R.K. Murali

Silicon-mediated resistance against major insect

Baskaran pests of cowpea (Vigna unguiculata L. Walp.)
M. Sai Manoj Dr. K.C. Sharma | Studies on seasonal incidence and management
of Fall armyworm, Spodoptera frugiperda
(J. E. Smith) in Chhattisgarh plains
Archita Das Dr. K.C.Sharma Genotypic characterization and population

dynamics of Bemisia tabaci in vegetable crops
in Chhattisgarh.

_ i
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Genetics &
Plant Breeding

Chandana HS

Dr. Pankaj Kaushal

“Genetic studies on Rice lines introgressed with
multiple biotic stress tolerance genes”

Chanduvula
Eshwar Sai Prasad

Dr. Pankaj Kaushal

Ploidy-regulated trait expression in pearl millet

(Pennisetum glaucum)

Dr. SK. Sharma [Influence of Bacillus cabrialesii on Plant
Growth and Wilt Disease Control of Chickpea

Challenged with or without Fusarium

Agricultural Prajwal SK

Microbiology

oxysporum f.sp. ciceris
Expression and developing CRISPR/Cas9
constructs of Flavanone-3-hydroxylase (F3H)

Molecular Pallavi S Dr. P.N. Sivalingam
Biology &
Biotechnology and Flavone synthase (FNS) genes in contrasting

lines of soybean to yellow mosaic disease

Ajay Kumar Dr. P.N. Sivalingam|Molecular characterization of begomoviruses

infecting okra in the eastern region of India

Usha MS Dr. Vinay Kumar |[Isolation and characterization of bacterial
endophytes having antimicrobial potential

against Sclerotium rolfsii in Chickpea

Shakeshpear S Dr. Vinay Kumar |“Molecular detection and in-silico analysis of
broad-spectrum resistance genes for bacterial

leaf blight in wild and cultivated Oryza species”

Plant Pathology| Manoj NS Dr. S.K. Jain Screening finger millet germplasm and potential

bacterial antagonists against sheath blight caused

by Rhizoctonia solani Kithn

M.Sc. students of academic session
2022-23 were given fresher party by students of
academic session 2021. The programme was
organized in the Training Hall of ICAR-NIBSM
on 16 Nov, 2023.

During the academic year 2023-24, a total of 35
under graduate, 10 post graduate and five Ph.D.
students seats were allocated to NIBSM. In
undergraduate programme B. Sc (Ag.) a total of
29 students, PG programme a total of nine
M. Sc students and in Ph. D. a total of five
students were admitted at ICAR-NIBSM,
Raipur.

Students Activities

The institute has state of the art one boys'
hostel with the capacity of 130, one girls'
hostel with 112 capacity, 8 class rooms, 2
seminar rooms, one UG laboratory,
library, sports and other students related
facilities.
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Students (2020-21) Achievements

Ms. Swagata Thakur, M.Sc. (Plant Pathology)
has qualified ICAR's SRF examination and
joined Ph.D. at ICAR-TIARI, New Delhi.

Mr. Anik Basak, M.Sc. (Molecular Biology &
Biotechnology) has qualified GATE
examination and joined Ph.D. at IIT, Kanpur.
His M.Sc. thesis entitled “Identification and
characterization of bacterial endophytes having
potential antimicrobial activities against
Fusarium wilt in chickpea” and shortlisted for
IARI Merit Medal presentation at Dr. B. P. Pal
Auditorium, IARI.
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Mr. Shashank, M.Sc. (Agricultural Microbiology)
has qualified ICAR's SRF examination and joined
Ph.D.atNAU, Navsari (Gujarat).

Achievements

The following three students received best
student award of ICAR-NIBSM during the
NIBSM Foundation Day 2023.

1. Mr. Priyanshu Pawar, M. Sc. (Agric.
Entomology)

2. Ms. Swagata Thakur, M.Sc. (Plant Pathology)

3. Mr. Anik Basak, M.Sc. (Molecular Biology
& Biotechnology)

Faculty involved in Teaching of PG courses, 2023-24

COURSE
CODE

COURSE NAME

CREDIT
L+P

FACULTY

PG Courses

ENT 501* INSECT MORPHOLOGY

2+1 Dr. Mallikarjuna J
Dr. K.C. Sharma
Dr. Sridhar J.

Dr. Yogesh Yele

ENT 502*

INSECT ANATOMY AND PHYSIOLOGY 2+1

Dr. Sridhar J.

Dr. R. K. Murali Baskaran
Dr. Mallikarjuna J

Dr. Yogesh Yele

ENT505*
PESTS AND WEEDS

BIOLOGICAL CONTROL OF INSECT 2+1

Dr. R. K. Murali Baskaran
Dr. Mallikarjuna J

Dr. K.C. Sharma

Dr. Sridhar J.

Dr. Yogesh Yele

ENTS509* PESTS OF FIELD CROPS

2+1 Dr. K.C. Sharma
Dr. Mallikarjuna J
Dr. Sridhar J.

Dr. Yogesh Yele

ENT601* INSECT PHYLOGENY AND

SYSTEMATICS

1+2 Dr. Sridhar J.
Dr. Mallikarjuna J
Dr. Yogesh Yele

_ v —
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ENT603* INSECT ECOLOGY AND DIVERSITY 1+2 Dr. R. K. Murali Baskaran
Dr. Sridhar J.

Dr. Mallikarjuna J

Dr. Yogesh Yele

MMB 601** | PLANT MOLECULAR BIOLOGY 3+0 Dr. Vinay Kumar

Dr. P. N. Sivalingam

Dr. P. K. Agrawal

MMB 603 PLANT OMICS AND MOLECULAR 3+0 Dr. P. K. Agrawal
BREEDING Dr. Lalit L. Kharbikar
PL PATH 501* [ MYCOLOGY 2+1 Dr. Pankaj Sharma
Dr. Kalyan K. Mondal
PL PATH 502 | PLANT VIROLOGY 2+1 Dr. P. N. Sivalingam

Dr. Kalyan K. Mondal
Dr. Sridhar J.

GPB 501* PRINCIPLES OF GENETICS 2+1 Dr. Pankaj Kaushal
Dr. Daisy Basandrai

Dr. Nunavath Aswini
BIOCHEM 501 | BASIC BIOCHEMISTRY 3+1 Dr. Ashish Marathe
Dr. Sandeep Adavi B.
Guest faculties

e Names in bold letters are the Course Leaders
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INSTITUTE ACTIVITIES

Visit of ADG (IPTM & PME), ICAR, New
Delhi (January 9,2023)

Dr. K. Srinivas, ADG (IPTM & PME), ICAR,
New Delhi has visited ICAR-NIBSM, Raipur
on 9.1.23 and delivered a lecture on intellectual
property related issues.

Republic Day (January 26, 2023)

74" Republic Day was celebrated on 26.1.23 at
NIBSM campus with Scientists and their
families, admin staff, YPs and labourers.

World Pulses Day (February 10,2023)

World Pulses Day was organized on 10" Feb., 2023
atICAR-NIBSM, Raipur with theme of “Pulses for
a Sustainable for Sustainable Future”. Dr P. K.
Ghosh, Director & Vice Chancellor, ICAR-

_ "
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NIBSM, Raipur spoke on importance of pulses in
soil fertility maintenance, human health, reduction
of carbon by carbon sequestration and other
aspects. Dr. Sushil K. Sharma, Principal Scientist
briefed about the importance and constraints in
pulses production in India and abroad.

Hands on training on biocontrol agents and
biofertilizer applications for improving crop
yield for farmers (February 2-3.2.23)

(Vinay Kumar, Sridhar, J, Mamta Choudhary)

ICAR-NIBSM organized two-day hands-on-
training on biocontrol agents and biofertilizer
applications for improving crop yield for farmers
during 2-3 February, 2023. During the programme
various lectures on major diseases and pest of
cereals, vegetables crops and storage grains and
their management, biocontrol and biofertilizers
and their applications, rat poison baits, apiculture,
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fish farming, success stories of agriculture
technologies and drone in agriculture were
delivered to the farmers by the NIBSM scientists.
The Training programme was coordinated by Dr.
Vinay Kumar and Dr. Sridhar J.

Secretary, DARE & DG,
(February 18,2023)

ICAR visit

During the visit of Dr. Himanshu Pathak, Secretary,
DARE& Director General, ICAR, at NIBSM on
18.2.23, he laid the foundation stone of main gate
and residential premises and inaugurated the
Climate Change Research Facility and Dispensary
in the campus. During the visit, Dr. Pathak also
visited infrastructural facilities at ICAR-NIBSM
i.e. Boys and Girls Hostel, 535 KW Solar System
and Administration-Library-Auditorium
Complex. During the visit of laboratories in the
schools, Dr. Pathak also interacted with scientists,
young professionals and postgraduate students. Dr.
S. K. Ambast, PS cum JD (Edu) coordinated the
program and Dr. S. K. Sharma presented the vote of
thanks.

Two-days State Level Workshop cum
Training on Sustainable farm income
through integrated farming system by
adopting biotic stress management
(February 21-22,2023)

Two-days state level workshop cum training on
'Sustainable farm income through integrated

farming system by adopting biotic stress
management' was conducted during 21-
22.2.2023 at ICAR-NIBSM, Raipur.
Distinguished guests including Prof. Shri
Prakash Mani Tripathi, Vice-Chancellor, Indira
Gandhi National Tribal University,
Amarkantak; Dr. Girish Chandel, Vice-
Chancellor, IGKYV, Raipur; Dr. P. K. Ghosh,
Director and Vice-Chancellor, ICAR-NIBSM,
Raipur and Dr. P. Kaushal and Joint Director
(Research), ICAR-NIBSM, Raipur have joined
with the chief guest, Dr. P. Das, Former DDG,
Agriculture Extension, ICAR in inaugurating
the workshop by lighting lamp on 21.2.23. Dr.
Anil Dixit, Joint Director & Co-ordinator of this
state level workshop introduced the mandate,
vision and mission of the ICAR-NIBSM to the
guests and audience. State departments
including Agriculture, Horticulture, Fishery
and Animal Husbandry of Chhattisgarh
participated the programme. Exhibition stalls,
bearing various agricultural technologies were
displayed wherein 250 farmers benefited. A
team including Dr. Anil Dixit, and Drs. Mamta,
Vinay Kumar, P. Mooventhan and J. Sridhar co-
ordinated the programme.

Nematode awareness day-cum-farmers
training (February 28,2023)
(Mallikarjuna, J.)

One day nematode awareness day-cum-farmers

_ v —
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training was organised at KVK Kanker on
28.2.23. Dr. Mallikarjuna J., Principal
Investigator (AICRP Nematodes) delivered
detailed lecture on identification, detection,
diagnosis and integrated management of plant
parasitic nematodes in various crops like
cereals, pulses, vegetables, oil seeds and
horticultural crops. Dr. P.N. Sivalingam,
Principal Scientist, delivered a lecture on
integrated management of viral diseases in
various crops. More than 100 farmers benefitted

during the one day training.
—-— .

One-day awareness workshop on Intellectual
property protection for Biotechnological
research (March 15,2023)

(Ashish Marathe, S. K. Jain)

ICAR-NIBSM organized a One-day IPR awareness
workshop in hybrid mode on “Intellectual property
protection for Biotechnological Research” on
15.3.23 under the NAIF scheme. Few lectures
including 'Importance of integrating IP&T
management part in biotech research projects', 'TPR

and regulations in biotechnology research', 'Current
status of [P issued pertaining to genome editing' and
'Filing of patents and designs'. More than 60
participants from ICAR-NIBSM, Raipur, ICAR-
IIPR, Kanpur, ICAR-NBAIR, Bengaluru, ICAR-
IIMR, Hyderabad, ICAR-DGR, Junagadh, ICAR-
SBI, Coimbatore and students from State
Universities like IGKV, Raipur, Sam Higginbottom
Institute of Agriculture, Technology and Sciences,
Allahabad attended the workshop.

Har Dil Dhyaan Har Din Dhyaan (April 10-
12,2023)

ICAR-National Institute of Biotic Stress
Management, Raipur has organized three-day
programme on Har Dil Dhyan Har Din Dhyan
during10-12.4.23. About 150 participants
including Joint Directors, Scientists, Officers,
Young professionals, students and contractual
staffs, ICAR-NIBSM have attended the
programme. The representatives from Heart
fullness institute, Chhattisgarh branch, Mr.
Kamaljeet Khurana, Mr. Deonarayan Sharma
and Dr. Kirti Sisodia have conducted three days
session. The programme was co-ordinated by
Dr. Lata Jain, Senior Scientist.

QRT meeting at ICAR-NIBSM (April 26-28,
2023)

On 26.4.2023, the QRT visited the five
adopted villages under the Farmers FIRST



ANNUAL REPORT 2023

project (FFP) at Kasdol taluka of Balodabazar
district of Chhattisgarh and reviewed the
performance of five crop-based models. The
QRT appreciated various activities, being
carried out at FFP sites which included
introduction of second crop of lentil, Lathyus
and chickpea in rice-fallows, polyhouse
technologies, introduction of Kadaknath
poultry and Quails, establishment of
hatcheries etc. QRT consisted of Prof. S.S.
Chahal, Former VC, as Chairman and Dr. B.L.
Jalali, Former Director of Research, Dr. M.
Krishna Reddy, former Head, Crop Protection,
Dr. S.V. Sarode, Former Director Research,
Dr. Kuldeep Singh, Head of Gene Bank,
ICRISAT, Dr. J.S. Mishra, Director, Dr. Nitin
V. Kurkure, Director of Research, Dr. Suresh
Pande, Ex Principal Scientist as members and
Dr. Anil Dixit, Joint Director as Member
Secretary of the team. Final meeting of the
committee was accomplished on 30.5.23.

World Intellectual Property Day (April 26,
2023)

ICAR-NIBSM celebrated World Intellectual
Property Day 2023 on 26.4.23 with the theme,
'"Women and IP: Accelerating Innovation and
Creativity'. Dr. Pankaj Kaushal, Joint Director
(Research) while chairing the event
emphasized on the need for more active role in
filing of IPs by women researchers in India as

it is important to protect their inventions. The
Guest Speaker on the occasion Dr. Ritu
Saxena from IGKYV, Raipur explained various
components of Intellectual Property and
stressed on the need for proper documentation
of the inventions. Dr. Lata Jain (Senior
Scientist) briefed the audience about the
theme citing examples of women scientists
who contributed significantly to the society
and are inspiration to young researchers.

Workshop on Biosafety Issues in Research
and Laboratory Functions (May 29, 2023)

On 29" May 2023, a one-day workshop on
"Biosafety Issues in Research and Laboratory
Functions" was conducted at the ICAR-
NIBSM, Raipur, with an objective to address
critical aspects of biosafety and provide the
participants with a comprehensive
understanding of the principles and practices
required to maintain a safe working
environment in research and laboratory
settings. The inaugural lecture was delivered by
Dr. Neeti Sanan-Mishra, International Centre
for Genetic Engineering and Biotechnology,
New Delhi. Dr M.C. Sharma, Former Director,
ICAR-IVRI, Izatnagar, highlighted the
importance of biosafety in veterinary research.
In the technical session lectures were delivered
on GAPs, GLPs and relevant First aid
procedures.
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Mission LiFE and World Environment Day
(June$5,2023)

ICAR-National Institute of Biotic Stress
Management, Raipur has organized World
Environment Day under Mission Lifestyle for
Environment on 5.6.23 under theme Mission
LiFE and Beat plastic Pollution. During this
programme, message on “Roles of forest in
environmental protection” was given by Dr.
Jagdish Kishwan, Former Director General,
Indian Council of Forestry Research and
Education, Dehradun. Guest Lecture on
Solutions to plastic pollution was delivered by
Er. A.C. Maloo, Head, Plastic Waste
Management, Chhattisgarh Environment
Conservation Board, Raipur. An essay
Competition was conducted on the topic, 'Effect
of Plastic pollution on marine and terrestrial life
and solutions to plastic pollution'. Dr. Lata Jain,
Senior Scientist and Nodal officer co-ordinated
the conduct of programme.
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Academician-Industry Meet (June 02,2023)

An Academician-Industry meet was
organized on 2.6.23 at ICAR-NIBSM,
Raipur. At the outset, Dr. P.K. Ghosh,
Director and Vice Chancellor introduced the
gathering about the objectives of the meet
and highlighted the need of collaboration in
Public Private Partnership (PPP) mode.
Later, Dr. S.K. Malhotra, Director, ICAR-
Directorate of Knowledge Management,
New Delhi, Dr. S.N. Sushil, Director, ICAR-
National Bureau of Agricultural Insect
Resources, Bengaluru and Dr. Jitendra
Kumar, ADG, National Agricultural Science
Fund (NASF), New Delhi, as Guests of
Honour, emphasized status and challenges in
pesticides and biopesticides at national and
international level. Subsequently, Dr. P.K.
Chakrabarty, Former ADG (PPB) & Former
Member, ASRB & currently the Scientific
Advisor to Dhanuka spoke on “Unlocking the
Potential of India's Agriculture-Key to
Unleash a Thriving Economy'. There were
three technical sessions during which 150
participants participated and benefited. The
Academician-Industry meet was coordinated
by Dr. S. K. Ambast, JD (Edu) and three
sessions were convened by Dr. Sushil K.
Sharma, PS, Dr. K.C. Sharma, PS and Dr.
Binod Choudhary, PS of ICAR-NIBSM,
Raipur.
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International Day of Yoga (June 21,2023)

ICAR-NIBSM has organized International Day
of Yoga on 21.6.23 with a theme "Yoga for
Vasudhaiva Kutumbakam". More than 75
participants including Scientists, students, YPs
and contractual staff of NIBSM have attended
the programme. During this programme, Mr.
Kaushal Kishore Gupta, Yoga Instructor gave a
talk on the benefits of yoga and demonstrated
various yogasanas to participants. The
programme was coordinated by Dr. Lata Jain,
Senior Scientist.

Biotic Stress Management in Oilseeds
(August07,2023)

A brainstorming meeting on 'Biotic Stress
Management in Oilseeds' was conducted on
7.9.2023 at the ICAR-National Institute of
Biotic Stress Management, Raipur under the
Chairmanship of Dr. P. K. Ghosh, Founder
Director and Vice-Chancellor. Four
institutions/organizations, which are listed
below, took part in the hybrid mode of the
meeting. Dr. M. Sujatha, PS and Head (Crop
Improvement), ICAR-IIOR in her deliberation,
highlighted the research being undertaken at
ICAR-IIOR, Hyderabad including oilseeds
germplasm bank, varieties released, AICRP
centers, expertise in microbial biopesticides,
and status of biotic stress in climate change. The

research progress made in six oilseed crops with
reference to insect pests and diseases was
presented by Dr. M. Santha Lakshmi Prasad, PS
and Head (Crop Protection), [IOR, Hyderabad.
For the purpose of further research, Dr. A. K.
Vishwakarma, Project Coordinator for Sesame
& Niger, has agreed to share oilseed resistant
materials. Dr. P. Kaushal, Chairman, PME,
NIBSM summarized the organization's
research directions and mentioned the many
fields in which it collaborates with IIOR,
Hyderabad.

10" Institute Management Committee
Meeting (August 11,2023)

Dr. P. K. Ghosh, Director and Chairman of the
10" IMC of NIBSM welcomed all the members
and special invitees. He briefed the genesis,
mandate and objective of the institute. Dr.
Pankaj Kaushal, Principal Scientist briefed
overview of [CAR-NIBSM, Raipur. In addition,

- |
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six JDs, Dr. Ambast, PS, Dr. K. C. Sharma, PS,
AO and FAO have attended as special invitees.
Thereafter seven agenda items were put up
before the committee and recommendations
were provided after making lengthy discussion.
The meeting was ended with the vote of thanks
by the FAO, NIBSM.

9" Institute Research Committee meeting
(August 16-17,2023)

The 9"Institute Research Committee meeting
was held during 16-17 August 2023 under the
Chairmanship of Dr. P.K. Ghosh, Director,
ICAR-NIBSM, Raipur. On his address, the
Chairman, IRC emphasized to maintain the
average NAAS impact attained. He also
expressed his happiness on many other
publications made by the scientists during his
tenure including Outreach Extension. He
praised that the research outcome of NIBSM
now reached to sellable products and urged to
the scientists for focus on commercialization.
He narrated about the nine research programme
placed in EFC2021-26 and prioritization of five
research programme. He further advised to
work on multi-disciplinary mode of approach.
He also indicated that NIBSM should take lead
on storage pests, utilization of artificial
intelligence in metabolic network and
germplasm screening etc on biotic stress of
crops etc. During the meeting, the progress on
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research projects were reviewed and future
action on the projects were suggested. Totally
15 institutionally and six externally funded
projects were presented by the PIs and
documented the review comments.

Vigilance Awareness Campaign 2023
(August 16 to November 15, 2023)

A three-month long Vigilance Awareness
Campaign was organized from August 16 to
November 15, 2023. To spread awareness and
campaign about “Complaints under PIDPI
(Public Interest Disclosure and Protection of
Informers)”, three posters in Hindi and English
languages were displayed. A Gram Sabha was
organized in the [ICAR-NIBSM, Raipur adopted
village Adsena district Raipur on 17.10.2023 in
which about 45 villagers participated including
Sarpanch, Upsarpanch and Panchayat Sachiv.
Dr. S.K. Jain, Principal Scientist & Vigilance
Officer and Dr. K.C. Sharma, Principal Scientist
explained about the PIDPI resolutions and
provisions therein.

During the campaign period, Vigilance
Awareness Week-2023 was also observed from
30th October to 5th November 2023. On
30.10.2023, Director, Dr. P. K. Ghosh
administered the Integrity Pledge to the staff of
NIBSM. He discussed the PIDPI resolution and
emphasized on the need of ethics in the system
and preventive vigilance. A video for PIDPI
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provisions from CVC was also played for
information.

Dr. S.K. Jain, PS & VO participated in
the seminar on Vigilance Awareness and Anti-
bribery management system organized by ACB,
CBI Chhattisgarh in Raipur on 04.11.2023. In
the seminar, lectures on antibribery
management system, judicial aspects of
vigilance/anti-corruption cases and spiritual
approaches for corruption free nation were
organized. In the closing ceremony on
15.11.2023, a lecture was organized on the
Cyber hygiene & security and systems and
procedures for the organization.

77" Independence Day (August 15,2023)

Independence Day was celebrated on 15.8.23 in
ICAR-NIBSM, by hoisting national flag. All
scientific, administrative, YPs, SRFs and
labourers participated.

Parthenium Awareness Week (August 16-22,
2023)

Parthenium awareness week programme was
organized at ICAR-NIBSM, Raipur and biotic
stress managed village, Adsena, Raipur during
August 16-22, 2023 to make farmers and the
general public aware of the menace of
Parthenium, which is responsible for causing
health problems in human beings and animals,

beside deteriorating environment, loss of
productivity and biodiversity. During the
programme, Dr. Vinod Kumar Wasnik, Senior
Scientist (Agronomy) delivered the detailed
lecture on integrated Parthenium management
and its utilization as compost. More than 100
participants from institute and village attended
the programme.

XVI Annual Review Meeting of AICRP
Nematodes in Agriculture (September 12-13,
2023)

16" Annual Review Meeting of All India
Coordinated Research Project on Nematodes in
Agriculture organized by the ICAR-National
Institute of Biotic Stress Management, Raipur
from 12-13 September, 2023.The Chief Guest,
Dr. P. K. Ghosh, Director and Vice Chancellor,
ICAR-NIBSM urged the AICRP Nematodes
group to include basic research in their
technical programme such as genetic
groups/biotypes of Plant parasitic nematodes
and population dynamics of plant parasitic
nematodes in different production systems.
Dr. S. C. Dubey, ADG (PP&B), ICAR marked
his presence as the Chairman during the
inaugural session and provided useful
suggestions during two days technical sessions.
Dr. H. S. Gaur, Former Vice Chancellor,
SVPUAT, Meerut and Dean, IARI and Dr.
Rakesh Pandey, Former Head, CIMAP,

_ " —
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Lucknow provided their remarks as Guest of
Honour. Dr. Gautam Chawla, PC, AICRP
Nematodes presented annual progress report for
the year 2022-23. The delegates from all the
coordinating and voluntary centres participated
in two days deliberations and presented their
progress report. All the scientific staff from
ICAR-NIBSM including officials from
Administration were participated in the
inaugural program. Dr. Pankaj Sharma, Joint
Director, SCHBR was overall coordinator of the
programme. Dr. Mallikarjuna, J., PI of AICRP
Nematodes scheme was the co-organizing
secretary of the programme.

Special Campaign 3.0 (September 29 to
October, 31.2023)

Special campaign was organized from 29 Sept.,
to 31" Oct., 2023 in which various campaigns
including Swachhta drives were carried out in
the campus and outside campus.
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12" NIBSM Foundation Day (October 07,
2023)

NIBSM has celebrated its 12" foundation day
on 7.10.23. Dr. Paroda, former DG of ICAR has
presided over the function as a chief guest. In his
deliberations, he appreciated the infrastructure,
laboratory facilities and progress made in
research. During the occasion, two books, one
e-book and one Kadaknath app were released.
Various awards like Best scientist of the year,
Best research paper award, Best student award
and Institute recognition award were offered to
the scientists of the NIBSM by the chief guest.
Dr. Ambast, JD (Dean) acting and his team co-
ordinated the programme.

8" Research Advisory Committee (RAC)
Meeting (November 02-03,2023)

The 8" Research Advisory Committee (RAC)
Meeting of ICAR-NIBSM, Raipur was
conducted for two days, 02-03" November
2023under the chairmanship of Dr. A.N.
Mukhopadhyay, Former Vice-Chancellor,
Assam Agricultural University, Jorhat, Assam.
On the first day (2" November 2023), RAC
visited the village Adsena which was adopted by
the NIBSM as the Biotic Stress Model Village for
implementing various biotic stress management
technologies in the farmers' field. A farmer's
meeting was organized at Adsena village. About
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200 farmers participated. Later the RAC
committee visited various sites including Agro
Processing Unit/ Custom Hiring Centre etc. of
Kasdol village adopted under FFPs. On the
second day of RAC team visited the facilities
created at the NIBSM. The RAC Chairman
appreciated the achievements made by NIBSM
during the previous year and the support rendered
by the ICAR. During the meeting, the
presentations were also made by the Joint
Director of Schools, Joint Director (Research)
and Joint Director & Dean (Academic). The
suitable discussions on research progress were
made and futuristic research priorities on biotic
stress management have been formulated.

Word Soil Day (December 05,2023)

The ICAR-NIBSM, Raipur has organised "'World
Soil Day' on the theme of “Soil and Water: A
Source of Life” on 5.12.23 in hybrid mode. In this
event, Dr. Debashish Mandal, Head, Soil Science
and Agricultural Chemicals, I[CAR-IARI, New
Delhi has delivered a lecture on “Achieving Land
Degradation Neutrality: An Old Problem with New
Urgency”. The president of programme Dr. Anil
Dixit, JD (SCHMR) has urged gathering on the
importance of 4Rs in agronomic practices and
soil quality parameters. Before this, Drs. K. K.
Mondal, Joint Director (Research) and Pawan K.
Agarwal, Joint Director & Dean have spoken on
the soil quality management by use of crop
residues decomposition and measures to reduce

level of degradation. More than 150 participants
covering staff members, YPs, newly inducted
students etc., participated in the programme and
was coordinated by Dr. Sushil K. Sharma,
Principal Scientist and Nodal Officer, NIBSM,
Raipur.

Swachhta Pakhwada (December 16-31,2023)

The Swachhtaa Pakhwada was inaugurated on
16.12.23 with brief introduction by Dr. Sushil K.
Sharma, Principal Scientist & Nodal Officer,
Swachhta Abhiyan. Subsequently, Dr. P. K. Ghosh,
Director and Vice-Chancellor of ICAR-NIBSM,
Raipur has administered the Swachhta pledge to all
the staff members by physical mode and delivered a
presidential speech on the Swachhta Abhiyan and
ODF status in the India, followed by Swachhta drive
in the premises which was coordinated by Dr.Vinod
K. Wasnik, Senior Scientist. More than 200 staffs
including scientists, administrative staffs, YPs,
students (UG, PG and Ph. D.) and other farm
labourers participated in the cleanliness of different
areas in the campus.

_ . —
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Institute Technology Management Committee
(ITMC) (December 20,2023)

A meeting of ITMC was conducted on 20"
December, 2023 under the Chairmanship of
Dr. P. K. Ghosh, Director and Vice-
Chancellor, ICAR-NIBSM, Raipur. The
meeting was attended by the members
including Dr. Pankaj Kaushal, former JD
(Research) and Chairman (PME), Dr. Ashis
Kumar Das, Principal Scientist, [CAR-CCRI,
Nagpur, Dr. R.K. Murali Baskaran (Principal
Scientist), Dr. S.K. Jain (Member Secretary
&PI-NAIF), Dr. P.N. Sivalingam (Principal
Scientist) and Dr. Ashish Marathe (Co-PI,
NAIF). In the meeting the discussion held on
the technologies which are in pipeline and the
requirement of basic data generations. It was
decided that the filing for copyright of the
mobile apps through the empanelled attorney's
should be taken up.It was also decided that the
awareness programme on IPR for scientists
and other staff should be conducted twice in a
year.

Orientation Programme (December 28,
2023)

Orientation Programme was held on 28.12.23
under the Chairmanship of Dr. P. K. Ghosh,
Director, NIBSM to UG, PG and Ph. D. students
who got admitted in ICAR-NIBSM to undergo
education and thesis dissertation physically
during the calendar year 2023-24. All Joint
Directors and Director of NIBSM facilitated
students.

DA& FW for submission onAgricultural

Mechanization for implementation of its
component No. 1 under Drone Technology
Demonstration

(PI and Nodal Officer: Dr. P. Mooventhan)

ICAR-NIBSM implementing “DA&FW's
Drone technology demonstration” under the
Sub Mission of on Agricultural Mechanization
from 2022. A series of Agri-drone spraying
demonstration was conducted at nearby villages
to create farmers awareness and promotion of
drone technology.lt is also commendable that
ICAR-NIBSM conducted demonstrations in
nine villages near Kharora, Raipur, covering a
substantial 14-hectare field. The fact that
approximately 448 farmers and stakeholders
were benefitted under this outreach efforts. The
successful implementation of drone technology
in agriculture not only enhances productivity
and sustainability but also showcases the
potential for technological advancements to
benefit the farming community. Such initiatives
play a crucial role in bridging the gap between
technology and its practical application in the
agricultural sector.
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Details of Pesticides spray at farmers field

Agribot UAV 10 liters (SI. No: IA6A1122G1900145 & TA6A1122G2000146)

Date and Place of Demonstration |Area Covered| Number of Farmers Feedback
under the farmers

Drone Spray | Benefited
ICAR-NIBSM on 10.10.2022 1.0 ha 58
Kasdol, Baloda Bazar on 02.12.2022 8.0 ha 145 e Farmers laud drones for quicker and
Adsena, Raipur on 02.11.2023 1.0 ha 30 more efficient spraying, covering
Mohadi, Raipur on 02.11.2023 0.40 ha 25 larger areas.
Chandkhuri, Raipur on 02.11.2023 1.21 ha 18 o Strong interest observed among
Pacheda, Raipur on 02.11.2023 0.20 ha 32 farmers to adopt drone technology in
Dondekhurd, Raipur on 02.11.2023 0.40 ha 41 agriculture.
Matiya, Raipur on 02.11.2023 0.40 ha 33 « Positive feedback highlights the
Barbanda, Raipur on 02.11.2023 0.60 ha 34 tential of d lutioni

- potential of drones to revolutionize

Baronda, Raipur on 02.11.2023 0.40 ha 45 traditional farming practices
Saragaon, Raipur on 02.11.2023 0.40 ha 27 '
Total 14.01 ha 448

Mohdi Rd, Mohadi 2, Chha-ttis-ga}h 493“225, In—dla
Latitude Longitude
PARCELLYEEEEEEEEE VS 81.83592°

Local 12:28:16 PM Altitude 274 meters
GMT 06:58:16 AM Thursday, 02.11.2023
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Webinars/Institute Monthly seminars

S. No. Topic of seminar Date Delivered by institute scientist/
international scientist
1. | Superbugs -The silent pandemic 27.01.23 | Dr. Lata Jain, Sr. Scientist (Veterinary
Microbiology)
2. | Effect of Ozone on Agriculture 28.7.23 | Dr. Yogesh Yele
Scientist (Entomology)
3. | Deciphering susceptibility for developing 11.7.23 | Dr. R.C. Bhattacharya,
resistance against aphids and Alternaria Principal Scientist, [CAR-NIPB,
Blight in Indian mustard Pusa Campus, New Delhi
4. | Development of disease resistance rice 11.7.23 | Dr. Ramesh V. Sonti,
varieties using Biotechnological approaches Director, ICGEB, New Delhi
5. | Functional Genomics of Foxtail Millets & 11.7.23 | Dr. Manoj Prasad,
Stress Management Staff Scientist VII & J. C. Bose
National Fellow, National Institute of
Plant Genome Research, New Delhi
6. | Farming soil carbon - some random thoughts| 11.8.23 [ Prof. Biswapati Mandal,
Former Professor (Soil Science) &
Pro-Vice Chancellor, Bidhan Chandra
Krishi Viswa Vidyalaya, Mohanpur

DPC conducted during 2023

S. No.| Name and designation of Scientist Date of DPC
1. | Dr. Ashish Marathe 27.01.23
Scientist (Agric. Biochemistry)
2. | Dr. Soumya Dash 29.05.23
Scientist (Animal Genetics and Breeding)
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OUTREACH ACTIVITIES

Outreach activities under SCSP, TSP & NEH

Climate resilient Agro-forestry based
Integrated Farming System: Training and
Demonstration site for beneficiary farmers
under the scheme SCSP and TSP plan

(Anil Dixit, Lata Jain)

An agro-forestry based Integrated Farming
System under the scheme SCSP and TSP plan
was developed at the C block of institute
campus as model IFS for the farmers. For
execution of plan for agroforestry based IFS,
Gmelina arborea (white teak/Khamar tree) and
horticulture fruit plants viz., drum stick, lemon,
guava, jamun, dragon fruit and papaya and
flowering plants like mongra, marigold (genda),
gandhraj and madhukamini were planted.
vegetable crops like brinjal, tomato, bottle
gourd, Indian bean, cucumber, sponge gourd,
okra, bitter gourd, cluster beans, radish,
kusumbhaji, cabbage, pumpkin, wax gourd, wild
amaranth, pigeon pea, red amaranth, coriander,
chilli, caulifiower, methi, spinach were cultivated
during kharif 2023 and rabi season 2022-23 and
2023-24. Honey bee boxes were installed for
pollination and to get quality produces. For
nutritional enrichment of the soil at IFS site
subabool was grown in boundaries while
Dhaincha was grown around trees and mixed
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SCSP & TSP activities

S SSIECACINASERIGE
(Mamta Choudhary, Binod K. Choudhary)

HMFHIGT. ITGT Wldd T Yoo A,
SRIST, I[FYR 7 I¥ 2022-23 ¥ AT ST
SUAIGHl & HRIFEGIT b AT IFYR Rl &
TedieT—IcreaT, WRIRT Ud 3TRAT & A=A 3 ared
17 T b1 e foran wan foed e e g,
foraxT, FwREE, JAgHY, W, R,
FHAAICT, STFAT, JEITE, Weal, ST MM ¥ |
S AT & IGAT b Ted SART FEH fecimel
Pt & amoifadT Sere & v gemfe fafer
AATHR HTY SATEH T DI TG &b ToTg TARRA & |
J 39 IOHT & AT U6 Riarg 19 AR Solf
Tferd RS 19 & g SHEal yfeie frami &
wdl § i B} YeeE U9 giiemr i
RTIHT 4 SAR enTelt fham & g1 foran i <ar
8150 5 Agar & o v IR A1 @ <l
gl
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2022-23 ¥ 3gfad ST ST ASHT B
BRI o foTg QR foret & dediie—fieaT, @RI,
SR & ST ST dTeT 1 6 Al &l i foran 7T |

39 T $ Td 59 foxi a8 | S=d fhed
P g oS SR—qul, THY 1010, GRS
HeIdRM, BTG Sa4rT, fasd SR I
it &b Bt 407 fodee dat fqaRa f ™ 1<
1000 UHS &A% P Hax BT 7T, 1T & eI
Wl & foru fiyete AT & Tad AN 9 Plal qA
STE! H¥Iel 3RER Pl faaRor fobar 2 | di # iet
& R0 BT & AT HRAM o faaRor = = |
H1eT 81 It vd SRl # B aret fafts I o v
Ap1ehRuT RIfGR &1 e foar T i 800
TSl BT SUER BT T | qA1 §F A F qed
1019 P9 IRAR ATHIad Y |71 T 7/ 717 &
Wi, Feliier, SFHRAT, gSTTe, S & |

3 IY & A1 & I fecumer fomamt
D1 Gfaen & fAg Afed b= a7 o1 ]a ¢ | e
P! & Shadlurs & U B Y I3 S -
159 FeT, HeaRR sJIe W SRR S {6 S
PN BRI Td MG b 3T b o7 ASEIR B |
I & e & - H I8 G fhar &
& H PRI B H AR & |

frami @1 S for fop a1 &) 91 a1 R
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Significant Achievements of NEH Programme
(PI and Nodal Officer: Dr. P. Mooventhan)

ICAR-National Institute of Biotic Stress
Management, Raipur in collaboration with the
Directorate of Extension Education, CAU,
Imphal successfully organized 17 farmers'
training programs both on and off campus,
attracting a total of 626 participants. As part of
these programs, essential inputs such as
vegetable seeds (Cucumber, Bottle gourd,
Muskmelon, Bitter gourd, Chilli, Brinjal,
Cowpea and Okra) and small farm implements
including Khurpi, Hand hoe, and sprayer were
distributed to the participants for practical

demonstration.
: Additionally, Front Line Demonstrations
LN were conducted, focusing on "Oyster Mushroom
q{laﬁ Td gHRA & fou Saeramvor Rk wd Cultivation" and "Integrated Pest Management,"
TR drawing the active participation of 100 farmers.

The demonstration programs provided valuable
insights and hands-on experience to enhance the
farmers' skills and knowledge. Furthermore, the
CAU Regional Agri Fair, hosted at Dimapur,
Nagaland, from December 12th to 14th, 2023,
encompassed participation from all Northeastern
Hill (NEH) states. A substantial number of 550
participants received farm inputs such as seeds,
small implements, sprayers, etc., during the Agri
fair, contributing to the dissemination of
agricultural best practices and innovations across
the region.
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List of Training organized during (Jan.-Dec. 2023)

S.No.| Training Name Date/Duration Place/Village/District No. of
Beneficiaries

1 | Scientific Poultry 08/02/2023 Taboul, Bishnupur District, Manipur 37
Farming (one day)

2 | Scientific Poultry 12/02/2023 Kakching, Kakching district, Manipur 32
Farming (one day)

3 |Scientific Poultry 13/02/2023 Hengbung, Senapati District, Manipur 25
Farming (one day)

4 |Homestead Farming 16/02/2023 Heirok Part-2, Thoubal District, Manipur 32
System (HFS) (one day)

5 |Integrated Farming 18/02/2023 Luwangsangbam, Imphal East, Manipur 44
System (IFS) (one day)

6 |Integrated Farming 20/02/2023 Maopungdong Village, Senapati District, 71
System (IFS) (one day) Manipur

7 |Homestead Farming 25/02/2023 Chanung Village, Imphal East, Manipur 17
System (HFS) (one day)

8 |Homestead Farming 04/03/2023 Press Club, Imphal, Manipur 36
System (HFS) (one day)

9 |Scientific Pig 21-23, March, Tura, Meghalaya 40
Rearing 2023 (3days)

10 [Integrated Farming 29/03/2023 Bashikhong, Imphal East, Manipur 30
System (IFS) (one day)

11 |Integrated Farming 30/03/2023 Keirenphabi, Bishnupur District, Manipur 25
System (IFS) (one day)

12 |Homestead Farming 30/03/2023 Chanung village, Phungyar District, 25
System (HFS) (one day) Manipur

13 |Pest & Disease 10-12 Jan., 2023 Satdubia, West Tripura 25
Management in (3 days)
Vegetables

14 |High Value 7-9 Nov., 2023 Oinam, Bishnupur District, Manipur. 92
Vegetable Cultivation (3days) Khabi, Imphal West, Manipur.

Yumnam Khunou Bishnupur District,
Manipur

15 |Scientific 6-8 Dec, 2023 Kiyit, Arunachal Pradesh 30
Bee keeping (3days)

16 |Production and 11-12 Dec, 2023 Matai village, Manipur 30
processing of Millets (2 days)

17 |Mushroom 7-8 Dec, 2023 Maklangmakhaleikai, Manipur 35
Production Technology (2 days)
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S. No. Demonstration Place/Village/District | No. of Beneficiaries
1 | Demonstration on Oyster Mushroom Cultivation | Lembucherra, West Tripura 40
Demonstration on Integrated Farming System Lembucherra, West Tripura 40
3 | Demonstration on IPM in Vegetables Lembucherra, West Tripura 40
S. No. Input distribution Place/Village/District No. of Beneficiaries
1 a) Dragon fruit cuttings (rooted) (250 nos.) Satdubia, West Tripura 45
b) Mushroom spawn (198 kgs)
¢) Khurpi (45 nos.)
d) Trichoderma (45 pckts.)
e) Fish seeds
2 | a) Vegetable seed (Cucumber, Bottle gourd, Tura, Meghalaya 45

Muskmelon, Bittergourd, Chilli, Brinjal,
Cowpea, Okra) and tools Khurpi, Handhoe

b) Mushroom Spawn 30
¢) Vermi compost 42

3 Garden Pea, Cabbage, Cauliflower, Tomato, Oinam, Yumnam Khunou 92
Coriander (Bishnupur District) Khabi,

Imphal West, Manipur

4 | Sprayer, watering cane, Bio fertilizer, Bio Dimapur, Nagaland 550
pesticides, Vermicompost, Vermi bag, Spade,

Mineral mixture, mushroom spawn, Crops,

Vegetable seeds, Rose cane.

Front Line Demonstration

S. No. Topic No. of Farmers Place/Month
1 Oyster Mushroom Cultivation for 80 Yairipok, Ucheckon, Thongju, Basikhong,
enhancing income Maibam, Konung Mamang, Thoubal,
Yorbung-Manipur (November, 2023)
2 | Integrated Pest Management 20 Kiyit, Arunachal Pradesh

Prof. Pradeep Kumar Joshi Hon'ble Chancellor
of CAU, Imphal distributing inputs to the
farmers in the presence of Hon'ble Vice-
Chancellor, CAU Dr. Anupam Mishra, DEE,
CAU Dr Prof. Ranjit Sharma and Nodal Officer,
NEH Dr. P. Mooventhan, ICAR-NIBSM during
CAU-Regional Agri Fair held at Dimapur,
Nagaland during 12" to 14" December, 2023.
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WORKSHOPS/SYMPOSIUM/SEMINAR/CONFERENCE/
TRAINING/OTHER FORA

Organized by ICAR-NIBSM

S. No. Symposia/seminar/training attended Period Convener (Dr.)
1. [Hands on training on biocontrol agents and biofertilizer 2-3.2.23 Vinay Kumar
applications for improving crop yield for farmers
2. | Two Days State Level Workshop cum Training on 21-22.2.23 Vinay Kumar
“Sustainable Farm Income through Integrated Farming S. Dash
System by Adopting Biotic Stress Management”
3. |Nematode awareness day cum farmers training 28.2.23 P. N. Sivalingam,
Mallikarjuna, J.
4. |One-day awareness workshop on Intellectual property 15.3.23 P. N. Sivalingam
protection for Biotechnological research
5. |Bio-safety Issues in Research and Laboratory Functions 29.5.23 P. N. Sivalingam,
P. Kaushal,
B. K. Choudhary,
L. L. Kharbikar
One day Academician-Industry meet 2.6.23 S. K. Ambast
DBT, RIS Review meeting 27.6.23 P. Mooventhan and
his team
Workshop on Rajbhasha 30.6.23 K. C. Sharma
Animal Vaccination programme on adopted village 12.7.23,2.11.23 | S. Dash
Adsena against Foot and Mouth disease, Haemorrhagic
Septicaemia and Black Quarter disease on large and
small ruminants
10. |Brainstorming on biotic stress management in oilseeds 7.9.23 Pankaj Kumar Sharma,
R. K. Murali Baskaran
11. |XVI Annual Review Meeting of All India Coordinated 12-13.9.23 Pankaj Kumar Sharma,
Research Project on Nematodes in Agriculture Mallikarjuna, J.
12. |One Day Training cum exposure visit of farmers (ATMA, 18.9.23 Vinay Kumar
Balaghat)
13. |Fire safety training programme 17.10.23 Binod K. Choudhary
14. |Training programme on plant protection measures using 21.12.23 Vinay Kumar
biocontrol agents and biofertilizers for improving crop
yield
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Attended by ICAR-NIBSM scientists

S. No.| Symposia/seminar/training attended| Period Organized by Convener (Dr.)

1. [ International conference on vegetable | 17-21.1.23 | Hyderabad Sridhar J.
oils (ICVO 2023)

2. | Winter school on “Development, 20.1.23 to | ICAR-IIRR, Ashish Marathe
Evaluation, and Biosafety Assessment 9.2.23 | Hyderabad
of Genome Edited Crops: Hands-on
Training

3. | International Conference on Pulses: 10-12.2.23 | ICAR-IIPR, Kanpur, | Anil Dixit
Smart Crops for Agricultural ICAR-IARI, New Vinay Kumar
Sustainability and Nutritional Security Delhi
(ICPulses 2023)

4. | 2" Indian Rice Congress, an 11-14.2.23 | ICAR-NRRI, Cuttack | Yogesh Yele
International event on Transforming
rice research: Learning from recent
scientific developments and global
food crisis

5. | Two Days State Level Workshop cum | 21-22.2.23 | ICAR-NIBSM, Raipur | All Scientists
Trainingon “Sustainable Farm Income
through Integrated Farming System by
Adopting Biotic Stress Management

6. | One-day awareness workshop on 15.3.23 | ICAR-NIBSM, Raipur | All Scientists
Intellectual property protection for
Biotechnological research

7. | International conference on Natural 17-19.3.23 | CAU, Imphal P. N. Sivalingam
Farming for Revitalizing Environment Mallikarjuna, J.
and Resilient Agriculture

8. | Intervention of FFP, DBT Biotech- 2.6.23 | Academician-Industry | P. Mooventhan
KISAN Hub and DST Foldscope Meet
projects

9. | FFP Progress report at, on 19.06.2023.| 19.6.23 | Regional review P. Mooventhan

meeting at IGKV,
Raipur

10. | National Seminar on 'Evolving 22-24.6.23 | Indian Society of P. Mooventhan
extension science towards secondary Extension Education,
agriculture for sustainable New Delhi
development

11. | International conference on Innovative| 10-16.7.23 [ [CAAAS-2023 J. Sridhar
and Current Advances in Agriculture
and Allied Sciences

_ v —
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12. | Data Science in Agriculture 4-15.9.23 [ICAR-IASRI, Arkaprava Roy
New Delhi
13. | XVI Agricultural Science Congress, |10-13.10.23| FFP research poster | P. Mooventhan
ICAR-Central Marine Fisheries organized by the
Research Institute (CMFRI), Kochi NAAS and hosted by
the, Kerala from 10" to
13" October 2023
14. | Phage Futures: Global Digital Summit| 25.10.23 | Phage CDMO and Lata Jain
JAFRAL in Vinay Kumar

collaboration with by
Kisaco Research,
London, United

Kingdom.

15. | International Conference through 24-25.11.23| Lovely Professional | Lata Jain
virtual mode on Microbial Bio- University, Phagwara, | Vinay Kumar
prospecting towards Sustainable Punjab
Development Goals
(ICMBSDG-2023) (virtual)

16. | Antimicrobial Resistance: A One 23.11.23 [ Nagpur Veterinary Lata Jain
Health Perspective (virtual) College, Nagpur

17. | Preventing Antimicrobial Resistance 24.11.23 | Department of Animal | Lata Jain
(AMR), through a One Health Husbandry and
approach Dairying, Government

of India
18. | Global Micronutrient Summit 2.0 5-6.10.23 | International Zinc Arkaprava Roy

Association, the

Fertilizer Association
of India and Rio Tinto
19. | Two Days Training Programme on 28-29.10.23| DFSRDA, Vasantrao | Anil Dixit

“Advances in Weed Management Naik Marathwada
under Changing Climate Scenario” Krishi Vidyapeeth,
Parbhani
20. | XXII National Symposium of Indian |22-24.11.23| ICAR-Central Coastal | Arkaprava Roy
Society of Agronomy on “Climate Agricultural Research
Smart Agronomy for Resilient Institute, Goa
Production Systems and Livelihood
Security
21. | 28" Asian Pacific Weed Science 26-29.11.23| APWSS, Phuket, Anil Dixit
Society Conference oral presentation Thailand

on “Weed Allelochemicals for possible

pest management”

_ " —
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22. | Biocontrol Expo (displayed NIBSM 19.11.23 | ICAR-NBAIR, R. K. Murali Baskaran
charts and exhibits) Bengaluru
23. | XXII Biennial Symposium on 22-24.11.23 [ ICAR-Central Coastal |J. Sridhar
“Climate Smart Agronomy for Agricultural Research
Resilient Production Systems and Institute, Ela, Goa
Livelihood Security
24. | National Conference of Plant 9.12.23 to [ IARI, New Delhi Sandeep Adavi, B.
Physiology 11.12.23
25. | 3" Pedagogy Development Program | 28-30.11.23| NAAS, ICAR, New | Yogesh Yele
1-2.12.23 | Delhi
26. | International Conference on Feeding 2-4.12.23 [UAS, GKVK, P. Kaushal
the Future through Sustainable Bengaluru
Eco-friendly Innovations in Rangeland,
Forages and Animal Sciences
27. | CAU-Regional Agri Fair-2023-24 12-14.12.23| North East India P. Mooventhan
Farmers Conclave,
Dimapur, Nagaland
Professional Attachment Training
S. No. Title of PAT Period Host institute Name of scientist (Dr.)
1. | Water logging impact on host-pathogen | 28.8.23 to | I[CAR-NIASM, Sandeep Adavi, B.
interaction with reference to onion 28.11.23 | Baramati
anthracnose/twister disease
2. | Professional Attachment Training 28.8.23 to [[CAR-NIBSM, Dr. Ravi Bhushan Prasad
30.11.23 |Raipur (ICAR-IARI, Assam)
Mentor: Dr. S. K. Jain
3. | MaxEnt modeling for rice yellow stem | 24.9.29 to | [CAR-CRIDA, Shravani Sanyal
borer under current and future climatic | 3.12.23 |[Telangana
scenario
4. | A comprehensive study on the effects | 24.8.23 to | Seed Centre, TNAU,| Niranjan Prasad, H. P.
of B. oryzae on rice seed health, 24.11.23 | Coimbatore
quality, location and transmission:
Bridging research gaps
5. | Integrative data analysis in 24.8.23 to | ICAR-SBI, Nunavath Aswini
transcriptomics and proteomics with 29.11.23 | Coimbatore
multifaceted software approach and
transcriptome based expression
profiling of cytochrome P450 under
oxidative stress condition in sugarcane

_ v —
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Research and review papers

Dash, S., M. Choudhary, R. Behera,
A. Upadhyay, P. R. Shivhre and R. Rath. 2023.
A review on genetic characterization of
indigenous cattle breeds. 2023. Biological
Rhythm Research doi: 10.1080/092910
16.2023.2282212

Dixit, S., P. N. Sivalingam, R. K. Murali-
Baskaran, M. Senthil-Kumar and P. K. Ghosh.
2023. Plant responses to concurrent abiotic and
biotic stress: unraveling physiological and
morphological mechanisms. Plant Physiology
Reports. doi.org/10.1007 /s40502-023-00766-0

Dokka, N., A. Marathe, B. Sahu, P. Kaushal,
P. K. Ghosh and P. N. Sivalingam. 2023.
Cajanus scarabaeoides yellow mosaic virus, a
new bipartite begomovirus causing yellow
mosaic disease in Cajanus scarabaeoides (L.)
Thouars in India. Plant Disease. https://doi.org/
10.1094/PDIS-06-22-1473-SC.

Goud, M.S., SK. Sharma, L. L. Kharbikar,
R. Prasanna, S. Sangwan, A. Dahuja and Anil
Dixit. 2023. “Bacillus species consortium with
tryptophan-dependent and independent
pathways mediated IAA production modulates
soil biological properties, growth and yield of
wheat”. Journal of Plant and Soil: 1-38pp.
(https://doi.org/10.21203/rs.3.1s-3497867/v1)

Jain, L., V. Kumar, S. K. Jain, P. Kaushal and
P. K. Ghosh. 2023. Isolation of bacteriophages
infecting Xanthomonas oryzae pv. oryzae and
genomic characterization of novel phage
vB XooS NROS for biocontrol of bacterial leaf
blight of rice. Frontiers in Microbiology
14:1084025.

Kuselan K, Mooventhan P, Rajesh Singh
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Sengar and Uttam Singh. 2023. Developing and
Testing the Effectiveness of Foldscope Mobile
Application on Knowledge of Agricultural
Graduates. The Pharma Innovation Journal
2023; SP-12(10): 1080-1082

Mooventhan, P., M. Choudhary. 2023.
Assessment of Frozen Semen Quality through
Foldscope Microscopy- A Novel Application of
Frugal Science to Reduce the Infertility Rate.
Indian Journal of Animal Research, Volume 57
Issue 9: 1143-1145 (September 2023). doi:
10.18805/1JAR.B-4699

Pawar, P., R. K. Murali-Baskaran, K. C. Sharma
and A. Marathe. 2023. Enhancing biocontrol
potential of Trichogramma chilonis against

borer pests of wheat and chickpea. iScience 26:
106512. doi.org/10.1016/j.is¢1.2023.106512.

Payal Dewangan, R. S. Sengar and
P. Mooventhan. 2023. Constraints faced by
tribal farmers in the adoption of agro-
processing centres (APCs) practices and their
feedback to improve the extent of adoption in
Balodabazar-Bhatapara district of
Chhattisgarh. The Pharma Innovation Journal
2023; SP-12(6): 344-346.

Saw, G., P. Nagdev, M. Jeer and R. K. Murali-
Baskaran. 2023. Silica nanoparticles mediated
insect pest management. Pesticide
Biochemistry and Physiology 194: 105524.
doi.org/10.1016/pestbp.2023.105524.

Verma, H. P., P. Mooventhan and P. K. Pandey.
2023. Farmers' uptake of oyster mushroom
production through ADOPT model. Indian
Research Journal of Extension Education 23
(2):36-41.

Yele, Y., S. Chander, S.S. Suroshe, S. Nebapure,
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P. Tenguri, A.P. Sundaram. 2023. Ecological
engineering in low land rice for brown plant
hopper, Nilaparvata lugens (Stal) management.
PeerlJ (http://doi.org/10.7717/peerj.15531)

Books and e-book

Choudhary, M., B. K. Choudhary and
P.K. Ghosh. 2023. Microbial Diversity in
Agroecosystem of Bastar Plateau Zone of
Chhattisgarh, ICAR- National Institute of
Biotic Stress Management, Raipur,
Chhattisgarh, India,126pp.

Murali-Baskaran, R. K., P. Mooventhan,
P. K. Ghosh, K. Sai Maheswari, S. Das and R.
Kurapati. 2023. Green technologies for
sustainable management of invasive and
transboundary pests (e book), ICAR-NIBSM,
Raipur & MANAGE, Hyderabad, 150p. ISBN:
978-93-91668-86-0.

Sivalingam, P. N., J. Sridhar, R. K. Murali-
Baskaran, J. Mallikarjuna, P. Mooventhan,
S. K. Jain, A. Dixit and P. K. Ghosh. 2023. Good
Agricultural Practices for biotic stress
management in field crops, ICAR-National
Institute of Biotic Stress Management, Raipur,
Chhattisgarh, India, 206p. ISBN: 978-93-5996-
499-7.

Book Chapters

Ambast, S.K. 2023. Monitoring of Biotic
Stresses and Estimation of Real-Time Yield
Losses through Modern Tools and Techniques,
123-130pp. In: R.K. Murali-Baskaran,
P. Mooventhan, P.K. Ghosh, S. Maheshwari,
S. Das and R. Kurapati (eds.) Green
Technologies for Sustainable Management of
Invasive and Transboundary Pests. [E-book]
Hyderabad: ICAR-NIBSM, Raipur & National
Institute of Agricultural Extension

Management, Hyderabad, India, 150p. (ISBN:
978-93-91668-86-0).

Dixit, A. and O.P. Rajwade. 2023. Plant
Protection through Indigenous Traditional
Knowledge (ITK) for Sustainable Agriculture,
131-142pp. In: R.K. Murali-Baskaran,
P. Mooventhan, P.K. Ghosh, S. Maheshwari,
S. Das and R. Kurapati (eds.) Green
Technologies for Sustainable Management of
Invasive and Transboundary Pests. [E-book]
Hyderabad: ICAR-NIBSM, Raipur & National
Institute of Agricultural Extension
Management, Hyderabad, India, 150p. (ISBN:
978-93-91668-86-0).

Jain, S. K. 2023. Biocontrol of Plant Diseases,
96-105pp. In: R.K. Murali-Baskaran,
P. Mooventhan, P.K. Ghosh, S. Maheshwari,
S. Das and R. Kurapati (eds.) Green
Technologies for Sustainable Management of
Invasive and Transboundary Pests. [E-book]
Hyderabad: ICAR-NIBSM, Raipur & National
Institute of Agricultural Extension
Management, Hyderabad, India, 150p. (ISBN:
978-93-91668-86-0).

Jeer, M. and P. Nagdev. 2023. Disease and Pest
Dynamics in Protected Cultivation, 106-122pp.
In: R.K. Murali-Baskaran, P. Mooventhan,
PK. Ghosh, S. Maheshwari, S. Das and R.
Kurapati (eds.) Green Technologies for
Sustainable Management of Invasive and
Transboundary Pests. [E-book] Hyderabad:
ICAR-NIBSM, Raipur & National Institute of
Agricultural Extension Management,
Hyderabad, India, 150p. (ISBN: 978-93-91668-
86-0).

Jeer, M. and P. Nagdev. 2023. Role of
Entomopathogenic Nematodes in Pest
Management, 75-90pp. In: R.K. Murali-
Baskaran, P. Mooventhan, P.K. Ghosh,
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S. Maheshwari, S. Das and R. Kurapati (eds.)
Green Technologies for Sustainable
Management of Invasive and Transboundary
Pests. [E-book] Hyderabad: ICAR-NIBSM,
Raipur & National Institute of Agricultural
Extension Management, Hyderabad, India,
150p. (ISBN: 978-93-91668-86-0).

Kumar, V., C. Verma, S. Shakespearand L. Jain.
2023. Endophytes and their role in mitigation of
biotic stresses in plants, 60-74pp. In:
(R. K. Murali-Baskaran, P. Moventhan,
P. K. Ghosh, S. Maheshwari, S. Das,
R. Kurapati (eds.) Green Technologies for
Sustainable Management of Invasive and
Transboundary Pests [E-book] Hyderabad:
published by ICAR-NIBSM, Raipur & National
Institute of Agricultural Extension
Management, Hyderabad, India.

Mooventhan, P., R. Y. Burman, R. N. Padaria
and S. Ghosh. 2023. Transformation of
Agricultural Extension System. Trajectory of
75 years of Indian Agriculture after
Independence.Springer Nature Singapore Pte
Ltd. 761p.ISBN 978-981-19-7996-5/ISBN
978-981-19-7997-2

MuraliBaskaran, R.K. and P. Mooventhan.
2023. Role of Early Warning Systems (EWS) in
Pest Management, 143-151pp. In: R.K. Murali-
Baskaran, P. Mooventhan, P.K. Ghosh,
S. Maheshwari, S. Das and R. Kurapati (eds.)
Green Technologies for Sustainable
Management of Invasive and Transboundary
Pests. [E-book] Hyderabad: ICAR-NIBSM,
Raipur & National Institute of Agricultural
Extension Management, Hyderabad, India,
150p. (ISBN: 978-93-91668-86-0).

Murali-Baskaran, R.K. and P. Mooventhan.
2023. Effect of Metarhizium spp. on Desert
Locust, 56-59pp. In: R.K. Murali-Baskaran,

P. Mooventhan, P.K. Ghosh, S. Maheshwari,
S. Das and R. Kurapati (eds.) Green
Technologies for Sustainable Management of
Invasive and Transboundary Pests. [E-book]
Hyderabad: ICAR-NIBSM, Raipur & National
Institute of Agricultural Extension
Management, Hyderabad, India, 150p. (ISBN:
978-93-91668-86-0).

Murali-Baskaran, R.K., P. Mooventhan and
P.K. Ghosh. 2023. Invasive and Transboundary
Pests: Indian scenario, 6-21pp. In: R. K. Murali-
Baskaran, P. Mooventhan, P. K. Ghosh,
S. Maheshwari, S. Das and R. Kurapati (eds.)
Green Technologies for Sustainable
Management of Invasive and Transboundary
Pests. [E-book] Hyderabad: ICAR-NIBSM,
Raipur & National Institute of Agricultural
Extension Management, Hyderabad, India,
150p. (ISBN: 978-93-91668-86-0).

Murali-Baskaran, R. K., P. Mooventhan,
P. Kaushal and P. K. Ghosh. 2023. Invasive and
Transboundary Pests, pp. 655-673. In:
(P. K. Ghosh, A. Das, R. Saxena, K. Banerjee,
G. Kar and D. Vijay), Tranjectory of 75 years of
Indian Agriculture after independence,
Springer Nature, Singapore. https://10.0.3.239/
978-981-19-7997-2 24.

Murali-Baskaran, R. K., P. Mooventhan and
P. K. Ghosh (2023). Chapter on Trends in
Biopesticides in India. Green Technologies for
Sustainable Management of Invasive and
Transboundary Pests [E-book] Hyderabad:
ICAR-NIBSM, Raipur & National Institute of
Agricultural Extension Management,
Hyderabad, India, 22-42p. ISBN: 978-93-
91668-86-0

Reddy, A. A., S. Babu, P. Kumar and
S. N. Kumar.2023. Food Supply and Security.
In: (P. K. Ghosh, A. Das, R. Saxena,
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K. Banerjee, G. Kar and D. Vijay),
Tranjectoryof 75 years of Indian Agriculture
after independence, Springer Nature,
Singapore. https://10.0.3.239/ 978-981-19-
7997-2 24.

Sahu, B., V. K. Choudhary, M. P. Sahu,
K. K. Kumar, G. K. Sujayanand, R. Gopi,
V. Prakasam, J. Sridhar, J. Mallikarjuna,
H. K. Singh and K. C. Sharma. 2023. Biotic
Stress Management, pp. 619-653. (P. K. Ghosh,
A. Das, R. Saxena, K. Banerjee, G. Kar and
D. Vijay), Tranjectory of 75 years of Indian
Agriculture after independence, Springer
Nature, Singapore. https://10.1007/978-981-
19-7997-2 24.

Sahu, P.K., R. Sao, LK. Khute, S. Baghel,
R.R.S. Patel, A. Thada, D. Parte, Y. L. Devi,
S. Nair, V. Kumar, S. Mondal, B. K. Das and
D. Sharma. 2023. Plant Genetic Resources:
Conservation, Evaluation and Utilization in
Plant Breeding, 1-45pp. In: (A. Raina,
M. R. Wani, R. A. Laskar, N. Tomlekova,
S. Khan (eds.) Advanced Crop Improvement,
Vol 2. Springer, Cham. https://doi.org/10.1007/
978-3-031-26669-0 1.

FHAR. A FHEH, T, STl HaeH T8 TR
BN T SYATTAL. S 1T qfeTht o 3k -
2023, W3 U.- UL HE FATHEH HEH,

TEE.

Abstracts

Basak, A., V. Kumar, L. Jain, A. Marathe,
P. N. Sivalingam and P. Kaushal. 2023.
Bacterial endophyte, Pseudomonas stutzeri
strain NTBSM_CaS37 induces endophyte
mediated resistance against Fusarium wilt in

Chickpea. Presented in the "International
Conference on Pulses: Smart Crops for
Agricultural Sustainability and Nutritional
Security' organized by ISPRD, IIPR, Kanpur
and held at National Agricultural Science
Complex, New Delhi 110012 from February
10-12,2023.

Choudhary, B.K., M. Choudhary and S. Dash.
2023. Detection of Coxiella burnetii infection
in goats and animal handlers in Chhattisgarh
and Odisha using real-time PCR through One
Health approach. Presented in the XVI
Agricultural Science Congress 2023 on
Transformation of Agri-Food systems for
achieving sustainable development goals,
organized by ICAR-Central Marine Fisheries
Research Institute, Kochi during 10-13
October, 2023.

Choudhary.M., B. K.Choudhary and S. Dash.
2023. Detection of Mycobacterium bovis
infection in goats and animal handlers in
Chhattisgarh and Odisha using real-time PCR.
Presented in the XVI Agricultural Science
Congress 2023 on Transformation of Agri-Food
systems for achieving sustainable development
goals, organized by ICAR-Central Marine
Fisheries Research Institute, Kochi during 10-
13 October, 2023.

Ghosh, P.K. and P. N. Sivalingam.2023. Biotic
Stress Scenario in Agriculture: Challenges and
Way Forward, 8p. In: Abstract book of
International conference on Plant Health
Management ICPHM2023- Innovation and
Sustainability held during 15-18 November
2023, Hyderabad.

Jain, L. and V. Kumar. 2023.Molecular
characterization of bacteriophages against
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Xanthomonas oryzae pv. oryzae. Delivered oral
presentation and Abstract published in the
International Conference on Microbial
Bioprospecting towards Sustainable
Development Goals (ICMBSDG-2023) held on
24-25"November, 2023 at Lovely Professional
University, Phagwara, Punjab, India.

Kumar, A., R. Pandian, S. Dixit, A. Marathe,
M. Jeer, V. Kumar andP. N. Sivalingam. 2023.
Molecular diversity of begomoviruses infecting
Okra from Chhattisgarh, India. In: Sovenir cum
abstract book of VIROCON-2023
Advancements in Global Virus Research
Towards One Health, during December 01-03,
2023 in Trichirappalli, Tamil Nadu, 119p.

Marathe, A., N. Dokka, V. Kumar,
L. L. Kharbikar and P. N. Sivalingam. 2023.
Role of GmIFS1 gene and its promoter in
resistant and susceptible lines of soybean. In:
Sovenir cum abstract book of VIROCON-2023
Advancements in Global Virus Research
Towards One Health, during December 01-03,
2023 in Trichirappalli, Tamil Nadu, 119p.

Marathe, A., N. Dokka, V. Kumar,
L.L. Kharbikar and P. N. Sivalingam. 2023.
Molecular diversity of begomoviruses infecting
Okra from Chhattisgarh, India. Presented in the
“VIRICON-2023: Advancement in Global
Virus Research towards One Health” organized
by Indian Virological Society along with ICAR-
NRC Banana at Tiruchirappalli, Tamil Nadu
from 01-03“ Dec. 2023.

Mooventhan, P., A. Dixit and U. Singh. 2023.
Enhancing farm income and productivity
through enterprise diversification - A successful
model under Farmer FIRST program. Presented
in the "National Seminar on Evolving Extension
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Science Towards Secondary Agriculture for
Sustainable Development" organized by UAS,
Bengaluru from June 22-24,2023

Mooventhan, P., A. Dixit and U. Singh. 2023.
Enhancing Food and Nutritional security of
tribal farmers - A Successful Model under
Farmer FIRST Programme. Presented in the
XVI Agricultural Science Congress being
organized by the NAAS and hosted by ICAR-
Central Marine Fisheries Research Institute
(CMFRI), Kochi, Kerala from October 10-13,
2023

Sahu, C., V. Kumar, L. Jain, A. Srivastava and
R. Soni. 2023. Bioprospecting of bacterial
endophytes from holy basil (Ocimum sanctum
Linn) having potential plant growth- promoting
and antimicrobial activities against
phytopathogens. Abstract presented in
International Conference on Microbial
Bioprospecting towards Sustainable
Development Goals (ICMBSDG-2023) held on
24th and 25th November, 2023 at Lovely
Professional University, Phagwara, Punjab,
India.

Sandeep Adavi, B., Ashish Marathe,
P.N. Sivalingam and D. Basandrai. 2023.
Nitrogen's Impact on Plant-Pathogen
Interactions: Insights into Defense Mechanism.
Presented in the “National Conference of Plant
Physiology 2023” organized by ISPP & ICAR-
Indian Agricultural Research Institute, New
Delhi from 09-11 Dec. 2023.

Shrivastava, A., L. Jain, V. Kumar and
A. K. Singh 2023.Unravelling bacterial
endophyte from medicinal plant, Sarpagandha
having plant growth promoting and anti-
microbial potential against fungal
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phytopathogens" Delivered oral presentation

and abstract published in the International
Conference on Plant Health Management
ICPHM 2023-Innovation & Sustainability held
during November 15-18"2023 at Hyderabad.

Sridhar J., R.K. Murali-Baskaran and
P.N. Sivalingam. 2023. First report of three new
genetic groups of Bemisia tabaci in India.
Presented in the "5th International Conference
on Innovative and Current Advances in
Agriculture & Allied Sciences (ICAAAS-
2023)" Held at in Dubai, UAE organized by the
Society for Scientific Development in
Agriculture and Technology, Meerut (U.P.)
from July 10-16,2023 (virtual).

Sridhar, J., R. K. Murali-Baskaran and
P. N. Sivalingam. 2023. Status of population
genetic structure and distribution of Bemisia
tabaci genetic groups in vegetable crops and
others in India; In: International Conference on
Vegetable Oils 2023 (ICVO 2023) on 'Research,
Trade, Value Chain and Policy' jointly
organized by ICAR and ICAR-Indian Institute
of Oilseeds Research, and Indian Society of
Oilseeds Research (ISOR) at Hyderabad held
during January 17-21,2023.

Thakur, S., S. K. Jain, G. Prakash, M. Jeer and
P. Kaushal. 2023. Evaluation of finger millet
core-collection accessions for blast
(Pyricularia grisea) resistance” Poster
presented in the National seminar on Climate
Resilient and Input efficient Agriculture for
Food and Nutritional Security organized by
Uttar Banga Krishi Vishwavidyalaya, Cooch
Behar, West Bengal from January 19-20,2023.

Verma, H. P., P. Mooventhan and P. K. Pandey.
2023. Farmers' uptake of Kadaknath poultry

farming technology through ADOPT model.
Presented in the International Conference on
Innovative Agricultural Extension for
Sustainable Food, Agriculture &
Environmental Security (IEEC BHU 2023)
organized by Department of Extension
Education, IAS-BHU, Varanasi from January
27-30,2023.

Yele, Y., S. Chander and S. S. Suroshe. 2023.
Population dynamics of Nilaparvata lugens
(Stal) under the interactive effect of elevated
temperature, CO, and ozone. Presented in the
Second Indian Rice Congress, an International
event on Transforming rice research: Learning
from recent scientific developments and global
food crisis held at ICAR-NRRI, Cuttack from
February 11-14,2023.

Technical/Popular Articles

Choudhary, M., J. Sridhar, K. C. Sharma,
B. Choudhary, L. Jain, S. Dash, L. Kharbikar,
P. Mooventhan, S. K. Sharma, A. Dixit and
R. K. Murali-Baskaran. 2023. Crop Calendar on
disease occurrence in livestock and poultry
along with their control and management
principles. ICAR-NIBSM, Raipur,
Chhattisgarh.

Mooventhan, P., A. Dixit, M. A. Khan,
G. L. Sharma, P. Verma, L. Verma, U. Singh and

S. Xaxa. 2023. giely 139 & Feoll 3cUTe deheileh

(Vegetable Production Techniques in

Polyhouse), NIBSM/EF/2022-74, ICAR -
NIBSM, Raipur.

Mooventhan, P., A. Dixit, M.A. Khan,
G.L. Sharma, P. Verma, L. Verma, U. Singh

and S. Xaxa. 2023. 58 33AY TSI dahalleh
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(Crop Residue Management Techniques),

NIBSM/EF/2022-70, ICAR — NIBSM,
Raipur

Mooventhan, P., A. Dixit, M.A. Khan,
G.L. Sharma, P. Verma, L. Verma, U. Singh and

S. Xaxa. 2023. #FHRI #H Bid 3HGH e AR
g1 gaye (Fall Armyworm Insect in Maize

and their Management), NIBSM/EF/2022-71,
ICAR—-NIBSM, Raipur.

Mooventhan, P., A. Dixit, M.A. Khan,
G. L. Sharma, P. Verma, L. Verma, U. Singh and

S. Xaxa. 2023. 4 [afr @ a1 Fr @A (Rice

Cultivation through SRI Method),
NIBSM/EF/2022-72,1ICAR —NIBSM, Raipur.

Mooventhan, P., A. Dixit, M.A. Khan,
G.L. Sharma, P. Verma, L. Verma, U. Singh and

S. Xaxa. 2023. gedr &1 dafae Wdr (Scientific

Turmeric Cultivation, NIBSM/EF/2022-73,
ICAR-NIBSM, Raipur.

Mooventhan, P., U. Singh and S. Xaxa. 2023.
TEHRIFE: SAfded HIC YU H THET  deheileh
(Trichocard: An Effective Technique for
Biological Pest Management). Krishi World, 6:

14-15.

o S Td fAed $AR 2022, “guTE gyt A
Yetell W -STeThRT T ferer” qaor ATffsh Hiy
gf3er; femesx, 2022:31-32.

ol ST Ud faera $AR 2023, “‘gaefaa - g3
HT AR I : SR Td A", AT
A& Y gier; 31811 2023:13-14.

AT oI U o T 2022, “FEmE TLEH § 9t U -

ST Ud Har” T /riEe F gt G,
31-32pp.

qT S a T w2023, “gEerEe - gEt ;v
AR AT . SATAHTLT T TRATH. 907 ATTEF FHi
at=rT; 38 13-14pp.

Mooventhan, P., Rewendra Kumar Sahu, Dilip
Kumar Bandhe and Neelam Jaiswal. 2023.

TAGIG H AT T Iooid Wl HI FHTTATT

(Possibilities of improved cultivation of linseed
in Chhattisgarh). Krishi World. Volume- 05,
Issue —December 2023, 5.

Mooventhan, P., Uttam Singh and Suman
Singh. 2023. T I JooTd Wl - e, FAT AR HH Y

(Scientific chickpea cultivation — when, what
and how to do it). Krishi World. Volume- 05,
Issue—December 2023, Pp. 6-8.

Mooventhan, P., Uttam Singh and Suman Singh.
2023. $¥ & AR — T TR Welr & AT
3IH g dereiter (Innovation in Agriculture —

Various dimensions and technologies of drone
based farming). Krishi World. Volume- 05, Issue
—December 2023, Pp. 11-12.

Mooventhan, P., Uttam Singh and Suman
Singh. 2023. $¥ scafAT-FT & eafAaT H
3TIIHdT Ud Aged (Agripreneurship — Need and

importance of entrepreneurship in agriculture).
Krishi World. Volume- 05, Issue — December
2023, Pp. 14-15.

Mooventhan, P.,Uttam Singh and Satish Xaxa.
2023. #isRagE/ Mer#At F @ Arefeher a gl
gauel (Management of major pests and rats in

storage/warehouses). Krishi World. Volume-
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05, Issue—December 2023, Pp.16-17.

Reddy, A. A.and T. L. Reddy. 2023. Don't waste
crop residue https://www.thehindu
businessline.com/opinion/dont-waste-crop-
residue/article67509908.ece, The Hindu
Business Line, 7" November 2023.

Reddy, A. A. 2023. Policy paralysis in GMO
crops https://www.hindustantimes.com/ht-
insight/public-health/policy-paralysis-in-gmo-
crops-101696663012135.html, Hindustan
Times, 7" October 2023.

Reddy, A. A. and T. L. Reddy. 2023. Need to
scale up climate-smart farming
https://www.tribuneindia.com/news/features/n
eed-to-scale-up-climate-smart-farming-
539060, Tribune India, 28" August 2023.

Reddy, A. A. and T. L. Reddy. 2023. Tackling
food inflation https://www.thehindu
businessline.com/opinion/tackling-food-
inflation/article67300073.ece, The Hindu
Business Line, 12" September 2023.

Reddy, A. A. and T. L. Reddy. 2023. Price
support policy needs to be rationalised
https://www.tribuneindia.com/news/features/
price-support-policy-needs-to-be-
rationalised-559978, Tribune India, 6"
November 2023.

Reddy, A. A. and T. L. Reddy. 2023. Next
agricultural revolution must rein in food losses
https://www.tribuneindia.com/news/features/
next-agricultural-revolution-must-rein-in-
food-losses-549648, Tribune India, 2™
October 2023.

Reddy, A. A. and T. L. Reddy 2023. Climate-
Smart Agriculture Needs Better Planning For

Weather Aberrations, The Wire, 31" August
2023. https://thewire.in/agriculture/climate-
smart-agriculture-predicting-weather

Reddy, A. A. and T. L. Reddy. 2023 COP28
highlights concerns of India, developing world
towards sustainable transition Firstpost, 28nd
Dec 2023. https://www.firstpost.com/
opinion/cop28-highlights-concerns-of-india-
developing-world-towards-sustainable-
transition-13552822.html

Reddy, A. A. 2023. M. S. Swaminathan: The
Visionary Who Changed India's Agricultural
Landscape, News18, 2" Oct 2023.
https://www.news18.com/opinion/opinion-ms-
swaminathan-the-visionary-who-changed-
indias-agricultural-landscape-8600206.html

Reddy, A. A. and T. L. Reddy. 2023. Need to
maximize benefits of e-NAM platform, The
Tribune, 11" Dec 2023. https://www.
tribuneindia.com/news/features/need-to-
maximise-benefits-of-e-nam-platform-570823

Extension Folders

P. Mooventhan, Anil Dixit, M. A. Khan,
G. L. Sharma, Praveen Verma, Lokesh Verma,

Uttam Singh and Satish Xaxa. 2023. &8¢ 3199

gyaue daeiies (Crop Residue Management

Techniques). PME No. ICAR-NIBSM,
NIBSM/EF/2022-70.

P. Mooventhan, Anil Dixit, M. A. Khan,
G. L. Sharma, Praveen Verma, Lokesh Verma,

Uttam Singh and Satish Xaxa. 2023. #erT #
Wid  HAfGH e AR FEEr geua (Fall
Armyworm Insect in Maize and their

Management). PME No. ICAR-NIBSM,
NIBSM/EF/2022-71.
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P. Mooventhan, Anil Dixit, M. A. Khan, G. L.
Sharma, Praveen Verma, Lokesh Verma,

Uttam Singh and Satish Xaxa. 2023. 4 fafer &

gt @ @dr (Rice Cultivation through SRI

Method). PME No. ICAR-NIBSM,
NIBSM/EF/2022-72.

P. Mooventhan, Anil Dixit, M. A. Khan, G. L.
Sharma, Praveen Verma, Lokesh Verma, Uttam

Singh and Satish Xaxa. 2023. gedl &1 d<fas

Y (Scientific Turmeric Cultivation). PME No.
ICAR-NIBSM, NIBSM/EF/2022-73.

P. Mooventhan, Anil Dixit, M. A. Khan, G. L.
Sharma, Praveen Verma, Lokesh Verma, Uttam

Singh and Satish Xaxa. 2023. qielgT3d & Feoit
3cUiesl deheiler (Vegetable Production

GenBank Submission
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Techniques in Polyhouse). PME No. ICAR-
NIBSM, NIBSM/EF/2022-74.

Success stories

Mooventhan, P., Anil Dixit, M. A. Khan, G. L.
Sharma, L.K.Verma, Praveen Verma, P.
Venkatesan, S. R. K. Singh, Uttam Singh and
P.K. Ghosh. 2022. A successful model for socio-
economic upliftment of tribal farmers of
Chhattisgarh. Indian Farming 72 (08): 76-79

Mobile Apps

Mooventhan, P., U. Singh, M.K. Sahu, K.
Kuselan, P. Kaushal and P.K. Ghosh. 2023.
Foldscope Info., ICAR-National Biotic Stress
Management, Raipur, Chhattisgarh.

S. No. Detail of submissions Accession Nos. Authors

1. [ Nucleotide sequence of DNA A of OR359280 [Ajay Kumar, Shika Dixit, Ashish Marathe,
begomovirus associated with yellow Mallikarjuna, J., Vinay Kumar,
vein mosaic disease of Okra (Raipur P.N. Sivalingam, P. Kaushal
isolate)

2. | Nucleotide sequence of DNA A of OR359281 [Ajay Kumar, Pandian, R, Ashish Marathe,
begomovirus associated with yellow Vinay Kumar, P.N. Sivalingam, P. Kaushal
vein mosaic disease of Okra
(Kawardha isolate)

3. | Nucleotide sequence of DNA A of OR365935 [Ajay Kumar, Shika Dixit, Ashish Marathe,
begomovirus associated with yellow Mallikarjuna, J., Vinay Kumar,
vein mosaic disease of Okra (Kanker P.N. Sivalingam, P. Kaushal
isolate)

4. | Nucleotide sequence of DNA A of OR365934 |Ajay Kumar, Shika Dixit, Ashish Marathe,
begomovirus associated with enation Mallikarjuna, J., Vinay Kumar,
leaf curl disease of Okra (Kanker P.N. Sivalingam, P. Kaushal
isolate)

5. | Nucleotide sequence of betasatellite OR250297 [Ajay Kumar, Shikha Dixit, Ashish Marathe,
molecule associated with yellow vein Vinay Kumar, P.N. Sivalingam, P. Kaushal
mosaic disease of okra (Raipur Isolate)
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6. | Nucleotide sequence of betasatellite OR262356 |[Ajay Kumar, Pandian, R, Ashish Marathe,
molecule associated with yellow vein Vinay Kumar, P.N. Sivalingam, P. Kaushal
mosaic disease of okra (Kawardha
Isolate)

7. | Nucleotide sequence of betasatellite OR262354 [Ajay Kumar, Shika Dixit, Ashish Marathe,
molecule associated with yellow vein Mallikarjuna, J., Vinay Kumar,
mosaic disease of okra (Kanker Isolate) P.N. Sivalingam, P. Kaushal

8. | Nucleotide sequence of betasatellite OR262355 [Ajay Kumar, Pandian, R, Ashish Marathe,
molecule associated with enation leaf Vinay Kumar, P.N. Sivalingam, P. Kaushal
curl disease of Okra (Kawardha isolate)

9. | Whole genome sequencing of bacterial [PRINA705071|Vinay Kumar, Lata Jain and P. Kaushal
endophyte, Bacillus subtilis
NIBSM OsR10
Bio-project and SRA

10. | 16S rDNA sequences of Bacterial OR535254 - |Usha M.S., Vinay Kumar, Shakespear S,
endophytes isolated from Chickpea = ORS535273 [Lata Jain, P.N. Sivalingam and P. Kaushal
20 Nos
Leaf tissues = 07
Stem tissues =09
Root tissues =04

Video

Mallikarjuna, J. 2023. YouTube video on Silicon technology for pink stem borer management in wheat.
https://www.youtube.com/watch?v=mO0JKyYS7W9c
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AWARDS AND RECOGNITION

Awards and Recognition received by NIBSM Scientists

S. Awards/Recognition/ Year/ Offered/organized by Scientist (Dr.)
No. Membership in Period
Professional Societies
1. |Fellow of Indian National 7.12.23 |Indian National Science P. K. Ghosh
Science Academy Academy
2. |Life time Achievement Award|22-24.11.23 [ Indian Society of Agronomy
3. |Fellow of the National 2023 NAAS, New Delhi P. Kaushal
Academy of Agricultural
Sciences
4. |RMSI Gold Medal (2022) 2023 Range Management Society of
India, Jhansi
5. | ISA Gold medal for 22-24.11.23[22"National Conference, Goa, Anil Dixit
outstanding contribution in the Indian Society of Agronomy
field of Agronomy
6. |Best Poster Award 27-30.01.23( DEE, IAS-BHU, Varanasi Hem Prakash Verma
Dr. P. Mooventhan
Dr. P. K. Pandey
7. | Second Best Poster Award 19-20.1.23 | National seminar on Climate Thakur, S. K. Jain,
Resilient and Input efficient G. Prakash,
Agriculture for Food and M. Jeer
Nutritional Security organized P. Kaushal
by Uttar Banga Krishi
Vishwavidyalaya, Cooch
Behar, West Bengal
8. |Research Excellence Award 2023 Institute of Scholars (InSc), Lata Jain
2022 INSC International Publishers,
Bengaluru, Karnataka
9. |Member in Bureau of Indian 2023 Food and Agriculture R. K. Murali-Baskaran
Standards, Gol Department, Gol
10.| Young Scientist Award 22-24.6.23 | Indian Society of Extension P. Mooventhan
Education, New Delhi
11.|Best Oral Presentation Award | 10-16.7.23 [ 5" International Conference on J. Sridhar,
Innovative and Current Advances | R. K. Murali-Baskaran,
in Agriculture and Allied Sciences, [ P. N. Sivalingam
Society for Scientific Development
in Agriculture & Technology,
Meerut, UP
12. [ Performance Excellence 28-30.11.23| Farmer FIRST National P. Mooventhan
Award Review Workshop, Palampur, H. P.
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13. | Improved agroinoculation method 2023 ICAR, New Delhi P. N. Sivalingam,
for begomovirus infection in (ICAR-CS-NIBSM- A. Marathe,
legumes Technology-2023-015) | P. Kaushal,

P. K. Ghosh

14. | Institute video film on “An Initiative 2023 ICAR-NIBSM, Raipur | Vinay Kumar
of ICAR-NIBSM for enhancing
farmers Income (15 Min.) on
showcasing of NIBSM initiatives on
outreach programmes for farmers

welfare
15.| ASPB-ISPP Young Scientist Award 2023 IARI, New Delhi Sandeep Adavi, B.
16. | Best Oral Presentation Award 22-24.11.23 | ICAR-Central Coastal | Arkaprava Roy

Agricultural Research
Institute, Goa

Chairman/Co-chairman/Convener/Panelist etc.

S. Awards/Recognition/ Year/ Offered/organized by Scientist (Dr.)
No. Membership in Period
Professional Societies
1. | Co-Chairman in the sessions, New |10-12.2.23|International Conference on Anil Dixit
Vistas in biotic and abiotic stress; Pulses: Smart Crops for
Innovative extension Agricultural Sustainability and
methodologies Nutritional Security

(icpulses2023) at NASC complex,
Pusa Campus, New Delhi

2. | Convener in session-III in Panel  |21-22.2.23|Sustainable Farm Income through | Vinay Kumar

discussion in Two Days State Integrated Farming System by
Level Workshop cum Training Adopting Biotic Stress
Rapporteur in session-11 Management

3. | Description of major government
policies and schemes pertaining to

agriculture

4. | Rapporteur 17-19.3.23Natural Farming for Revitalizing [ P. N. Sivalingam
Environment and Resilient Mallikarjuna, J.
Agriculture, CAU, Imphal

5. | Expert Panelist 20.10.23 |National Dialogue on 'Threats R. K. Murali-
of invasive insect pests in India: | Baskaran
Challenges & Way forward,
organized by ICAR-NBAIR,
Bengaluru

_ . —
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6. |Convener for technical session on 1-3.12.23 | Advancements in Global Virus |P. N. Sivalingam
Characterization, Diversity and Evolution Research Towards One Health,
of Viruses in VIROCON-2023 Trichirapalli, Tamil Nadu
7. |Executive member 2023-2025| Asian PGPR Society, India Sushil K. Sharma
Chapter, Executive Body
8. [Secretary 2023-2024|Biotic Stress Management
Society, ICAR-NIBSM, Raipur
In-house Awards
S. Awards/Recognition/ Year/ |Offered/organized by Scientist (Dr.)
No. Membership in Period
Professional Societies
1. |Best Scientist Award 2023 | 12" Foundation Day, | P. Mooventhan
ICAR-NIBSM, Raipur
2. |Institute Recognition Award 2023 | 12" Foundation Day, | P. N. Sivalingam
ICAR-NIBSM, Raipur
3. |Best Research Paper Award 7.10.23 | 12" Foundation Day, | R. K. Murali-Baskaran, P. Pawar,
ICAR-NIBSM, Raipur| K. C. Sharma, A. Marathe
4. |Best Student Award 7.10.23 | 12" Foundation Day, | Priyanshu Pawar, Swagata Thakur,
ICAR-NIBSM, Raipur| Anik Basak
5. |First prize in Hindi 14-28.9.23| Hindi Pakhwada, Lata Jain
Sodhapatralekhan competition ICAR-NIBSM, Raipur
6. |Second prize in Hindi Sulekh [14-28.9.23| Hindi Pakhwada, Vinay Kumar
(shrutlekh) ICAR-NIBSM, Raipur
Special lecture delivered
S. Awards/Recognition/ Year/ Offered/organized by Scientist (Dr.)
No. Membership in Period
Professional Societies
1. | Special lecture on Bio-fertilizers, 2-3.2.23 | Hands on training on Vinay Kumar
their production and applications biocontrol agents and
2. | Major animal and zoonotic disease biofertilizer applications for | Lata Jain
and their control measures improving crop yield for
farmers, NIBSM, Raipur
3. | Zoonotic diseases and their 18.9.23 | ATMA, Balaghat Lata Jain
management
4. | Special lecture on IPM for pests 21-22.2.23 | Sustainable Farm Income | K. C. Sharma
5. | Special lecture on Integrated Pest through Integrated Farming | S. K. Jain
Management of Plant Diseases System by Adopting Biotic
Stress Management” held at
ICAR-NIBSM, Raipur

_ “ —
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6. | Special lecture on Gene 29.5.23 | Biosafety Issues in Research | Vinay Kumar
manipulation and biosafety risk and Laboratory Functions,
7. | Special lecture on Good Field NIBSM, Raipur J. Sridhar
Practices
8. | Demonstration and visit to 18.9.23 | One day training cum R. K. Murali-Baskaran
biocontrol laboratory exposure visit of farmers
under Agricultural
Technology Management
Agency (ATMA), Balaghat
9. | Demonstration and visit to 21.12.23 | Funded by NABARD,
biocontrol laboratory management Raipur
10. | Lead lecture on Biotic Stress 15-18.12.23 | International Conference on | P. N. Sivalingam
Scenario In Agriculture: Plant Health Management,
Challenges And Way Forward Hyderabad
11. | Role of GmIFS1 gene and its 1-3.12.23 | VIROCON-2023 P. N. Sivalingam
promoter in resistant and Advancements in Global
susceptible lines of soybean Virus Research Towards
12. | Molecular diversity of One Health, Trichirapalli,
begomoviruses infecting Okra Tamil Nadu
from Chhattisgarh
13. | Potential of zinc solubilizing 19-21.9.23 | 8" Asian PGPR Society for | Sushil K. Sharma
rhizobacteria from eastern Uttar Sustainable Agriculture.
Pradesh in improving yield and National Conference on
zinc biofortification of wheat Beneficial Microbes for
Integrated Plant Health
Management, GKVK,
Bengaluru

WD Tt T st
THE INDIAN SOCIETY OF AGRONOMY
ISA LIFE TIME ACHIEVEMENT AWARD

X g&"““"l 5'"'00(-(.
2022 !

4,

g

DR, P.K. GHOSH
. in recognition of his
" outstanding contributions
l ; to Agronomy discipline

i L
‘. s L7
C‘Nanunal 3rah2mg Hf e XXIl Biennial National Symposium
= = 17%5] on
ricultural Sciences (= gronomy for
> i 35 - m-sm'** Jz.-nw 'l,i\f‘"lluul";‘_’illl'il\
CERTIFICATE ‘k ,,,,, , = B s (Eccom, oo ‘
Range Management Societyofindia ~ b2 ¥ Y| -
ME&1 Cold Medal
RMSI Gold Medal Dr. Pankej Kaushal
2022
has been elected Fellow
Dr. l’lllllml Kﬂuﬂlﬂl of the
VAR Naonl st of St oot Henagant Baronc, Rl (£ National Academy of Agricultural Sciences
A New Delhi
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(“fa 1st January 2023
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K Indian Council of Agricultural Research
' Agricultural Extension Division

CAR

PERFORMANCE EXCELLENCE AWARD 2022-23
Farmer FIRST Programme
L : This is to certify that

FFP Centre, ICAR-NIBSM, Raipur

4 has demonstrated outstanding performance in enriching knowledge and technology integration
that have significantly impacted and enhanced the success of Farmer FIRST Programme.

0’;;[’”‘.‘

(U.5. Gautam)

Dated: 30.11.2023 DDG (Agril. Extension)

HIF Y - Uty A fw udue s
i, g - 493 225 (won)
ICAR - National Institute of Biotic Stress Management

Baronda, Rakur - 403 225 G G.)

Best Scientist Award 2023

[CAR-NIBSM “Best Scientist Award 2023" is presented to
Dr. P Mogventhan for his overall contribution to- research
ICAR - NATIONAL RESEARCH CENTRE FOR BANANA
‘ Thogamalal Road, Thayanur (Past)

| Tiruchirappalli - 620 102, Tamil Nadu.

Best Ohal Phesentation (Queard

Conferred to
B PN SivAUNG AM.

and institutional bullding. on the occasion of 12 Foundation

Day of ICAR-NIBSM on 7° Gctober, 2023,

e paper entitled
Musscoar. Diveeury, o BrooMesRuces.
Shursemyy  Okea Foam Loarm:
VIROCON 2623 - “Advancements in
Research Towards One Health” held at Tiruchirappalll
Tamil Nadu from 1 -3 December 2023,

Probif umar Ghosh
Direcaor cum Vice Chancellor

E v 0

Grapz_ o X

Dr.RK. Singh Dr. Y.5. Malik Dr. R. Selvarajan
phosibmosgshisostir

Indian Society of Extension Education, New Delhi

Young Scientist Award

This award is conferved to ProfDr/Mr/Mrs.Ms.... 0. B Mooyeathann. ...
in vecognition of autstanding contributions in the field of extension research and field
extension services during ISEE Nutional Seminar on “Evalving Extension Science Towards
Secondary Agriculture for Sustainable Development™ held from Jume 22-24, 2023 at
University of Agricultural Sciences, Bangalore

Pl it

Hashmi
Secevtary, ISEE NEW Delhi Organizing Secretary Prosident, ISEE (KC)  Preshdent, 1SEE New Delli
ISEE National Seminar 2025 1SEE Mati ISEE Nath and DG, IEAR, Now Delhi

1_-____\

SEN
4 - 0
2T g™
AR 2t oGy ational Conference in Hybrid Mode on
I - R i Innovative and Current Advances in Agriculture and Allied Sciences
i, T - 153 225 (91 ) 10-16 July 2023
ICAR - National Institute of Biotic Stress Management b -u.y....!'m'a,-
Barodn R - 410,228 0.6 ( \} Society for Scientific Development in Agriculture & Technology
Meerut (U.P) India
Eertificate
Best Research Paper Award 2023 This is to certify that Dr/EriMr./Ms. Sridhar J., ICAR-National Institute of Biotic
Stress Management (ICAR-MIBSM), Raipur, Chhattisgarh, India paricipated 2
) A presented a paper (Oral) entitled First report of thiee new genetic groups of Bemisia
IEARNIEIN. ; 4 Paper Jward 20237 & tabaci in India authored by Sridhar J., Murali Baskaran R.K. and Sivalingam P.N.,
presented tot] entitled “Enhancing biocontrol received Best Oral Presentation Award in Technical Session I of the 5"
potential of Trichagramma chilanis agaust borer pesty of International Canference in Hybrid Mode on ICAAAS-2023 during 10-16 July 2023 at
Hotel Howard Johnson by Wyndham Bur Dubai, Khalid Bin Al Waleed Rd-Al Raffa-
wheat and chickpea”  Priyanshu Pawar, R. K. Dubai, UAE
Murali-Baskaran, Kailash Chander Sharma and Ashish
4} 1095127, on the occasion R L
Dr. Harish Pal Bfiati Dr. S.P. Singhi
1SMon 7" Detober, s
hmﬁwxl
or cum Vice Chancellor, E
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JOINING AND RELIEVING OF STAFF

S. Name of Scientist Joined as Date of Joining
No (Dr./Mr/Mrs.)
1. | Anil Dixit JD (School of Crop Health Management Research) 04.08.23
2. | Kalyan K. Mondal JD (Research) 07.08.23
3. | A. Amarender Reddy JD (School of Crop Health Policy Support Research) 08.08.23
4. | Pankaj Sharma JD (School of Crop Health Biology Research) 09.08.23
5. | Daisy Basandrai JD (School of Crop Resistance System Research) 01.09.23
6. | Pawan Kumar Agrawal JD (Academic) 07.08.23
7. | Shravani Sanyal Scientist (Environmental Science) 20.7.23
8. | Niranjan Prasad, H. P. Scientist (Seed Science and Technology) 20.7.23
9. | Arkaprava Roy Scientist (Soil Science) 17.7.23
10. | Sandeep Adavi, B. Scientist (Plant Physiology) 20.7.23
11. | Nunavath Aswini Scientist (Genetics and Plant Breeding) 21.7.23
12. | Vinay N. D. Scientist (Vegetable Science) 20.7.23
13. | Priyanka Meena Scientist (Environmental Science) 11.12.23

Dr. P. Kaushal was relieved from Joint Director (Research) and joined as Chairman, PME, NIBSM,
Raipur on 6.8.23.

Dr. S. K. Ambast was relieved from Joint Director (Edn.) in-charge and joined as Chairman, Central
Ground Water Board, Ministry of JalSakti, New Delhi.

Kalyan K. Mondal ~ A. Amarender Reddy ~ Pankaj Sharma Daisy Basandrai ~ Pawan Kumar Agrawal

Shravani Sanyal Niranjan Prasad H.P. Arkaprava Roy Sandeep Adavi, B. Nunavath Aswini ~ Vinay, N. D.  Priyanka Meena



ICAR

ANNUAL REPORT 2023

NIBSM BUDGET (ALLOCATION AND EXPENDITURE)

Fund Actu'al P.ercentage P.ercentage
M| Mo | B2 | Reschsan | SR | WOR | il e
2023 24 received
A B C D E F
Other than NEH, TSP & SCSP
General 924 693 435.12 47.09% 62.79%
Capital 250 187.50 155.10 62.04% 82.72%
TSP Head
[CAR- General 40 30 16.04 40.10% 53.47%
NIBSM, Capital 20 15 9.90 49.52% 66.03%
RAIPUR NEH Head
C.G. General 50 37.50 36.42 72.83% 97.11%
Capital 15 11.25 0.00 0.00% 0.00%
SCSP Head
General 50 37.50 23.72 47.43% 63.24%
Capital 70 52.50 17.06 24.38% 32.50%
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INSTITUTE GOVERNING COMMITTEES

8" RESEARCH ADVISORY COMMITTEE

1. | Dr. A. N. Mukhopadhyay Chairman
Ex-Vice-Chancellor, Assam Agricultural University, Jorhar

2. | Dr. T. K. Adhya Member
Ex-Director, NRRI, Cuttack

3. | Dr. Chandish R Ballal Member
Ex-Director, NBAIR, Bengaluru

4. | Dr. A. R. Sharma Member
RLBCAUI, Jhansi

5. | Dr. Srinivasan Member
Ex-Director, NIPB, New Delhi

6. | Dr. V. K. Barnwal Member
Plant Pathology, IARI, New Delhi

7. | Director Member
ICAR-NIBSM, Raipur

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

9. | Dr. P. N. Sivalingam Member Secretary
Principal Scientist (Agricultural Biotechnology)
ICAR-NIBSM, Raipur

2" QUINQUENNIAL REVIEW TEAM 2022

1. [ Dr. S.S. Chahal Chairman
Ex-Vice Chancellor, MPUAT, Udaipur

2. | Dr. B.L. Jalali Member
Former Director of Research, HAU, Hisar

3. | Dr. J.S. Mishra Member
Director, DWR, Jabalpur

4. | Dr. S.V. Sarode Member
Former Director of Research, Dr. PDKYV, Akola

5. | Dr. M. Krishna Reddy Member
Former Head Plant Protection, IIHR, Bangalore

6. | Dr. Kuldeep Singh Member
Head of Gene Bank, ICRISAT, Hyderabad

7. | Dr. Nitin V. Kurkure Member
Director of Research, MAFSU, Nagpur

8. | Dr. Suresh Pande Member
Ex- Principal Scientist, [CRISAT, Hyderabad

9. | Dr. Anil Dixit Member Secretary
Joint Director (SCHBR), NIBSM, Raipur

_ v
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10" INSTITUTE MANAGEMENT COMMITTEE

1. | Dr. P. K. Ghosh Chairman
Director, ICAR-NIBSM, Raipur (CG)

2. | Dr. Biswapati Mandal Member
Retired Prof. VC. BCKYV, Mohanpur (WB)

3. | Dr. G. Sivakumar Member
Principal Scientist (Microbiology), NBAIR, Bengaluru

4. | Dr. Celia Chalam Vasimalla Member
Principal Scientist (Plant Pathology), NBPGR, New Delhi

5. | Shri. Dwarikash Pandey Member
Dwarikapuri Nawadi, NTPC Sipat, Bilaspur (CG)

6. | Shri. D. Chandravanshi Member
Tahsil Kawardha Kabirdham (CG)

7. | Shri. Malay Bisht Member Secretary
Sr. Administrative Officer, ICAR-NIBSM, Raipur (CG)
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PERSONALIA

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

Name Designation Discipline Contact detail
Dr. P. K. Ghosh Director Agronomy director.nibsm@icar.gov.in
ICAR-NIBSM 9453042870
Dr. Anil Dixit Joint Director Agronomy anil.dixit]l @icar.gov.in
(SCHMR) 9425213281
Dr. P. K. Agrawal Joint Director Plant Breeding pkagrawal@icar.gov.in
(Education) 9868275277
Dr. Kalyan K. Mondal| Joint Director Plant Pathology Kalyan.mondal@jicar.gov.in
(Research) 9868153461
Dr. A. Amarender Joint Director Agricultural Economics Amarender.reddy@icar.gov.in
Reddy (SCHPR) 7042361439
Dr. Pankaj Sharma Joint Director Plant Pathology Pankaj.sharma@jicar.gov.in
(SCHBR) 8949439288
Dr (Mrs.) Daisy Joint Director Plant Breeding and Genetics | jdscrsr@gmail.com
Basandrai (SCRSR) 9816179192
Dr. Pankaj Kaushal | Principal Scientist | Genetics and Plant Breeding | pankaj.kaushal@jicar.gov.in
[Former JD (Res.)] 9198890991
Dr. S. K. Ambast Principal Scientist | Land and Water Engineering | sk.ambast@icar.gov.in
[Former JD (Dean)] 9437034770
Dr. S. K. Jain Principal Scientist | Plant Pathology Sanjay.Jain@icar.gov.in
9456764764

Dr. Sushil K. Sharma

Principal Scientist

Agricultural Microbiology

sushil.sharmal @jicar.gov.in
9473725811, 8840214318

Dr. R. K. Murali
Baskaran

Principal Scientist

Agricultural Entomology

rk.baskaran@jicar.gov.in
8269506835

Dr. K. C. Sharma

Principal Scientist

Agricultural Entomology

kebhuvan2004@gmail.com
9460253807

Dr. P.N. Sivalingam | Principal Scientist | Plant Biotechnology pnsivalingam@gmail.com
9950459671

Dr. (Mrs) Mamta Principal Scientist | Veterinary Pathology chiyamum@gmail.com

Choudhary 7389245959

Dr. Binod Kumar Principal Scientist | Fish & Fisheries Science binods14@gmail.com

Choudhary 7389241717

Dr. (Mrs) Lata Jain

Senior Scientist

Veterinary Microbiology

jain.lataS9@rediffmail.com
9479038712

Dr. Vinay Kumar

Senior Scientist

Plant Biotechnology

vinaybt 04(@rediffmail.com
9479038713

Dr. P. Mooventhan

Senior Scientist

Agricultural Extension

agriventhan@yahoo.co.in
9729671614

Dr. Sridhar
Jandrajupalli

Senior Scientist

Agricultural Entomology

brosridhar@gmail.com
8894459090
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Dr. Mallikarjuna, J

Senior Scientist

Agricultural Entomology

mallihugar@gmail.com
8871787464

Shri. Lalit Laxman Senior Scientist Plant Biotechnology lalitkharbikar@gmail.com
Kharbikar 9285580630
Dr. V. K. Wasnik Senior Scientist Agronomy Vinod. Wasnik@jicar.gov.in

9424011222

Dr. Yogesh Yele Scientist Agricultural Entomology yogeshyelel3@gmail.com
9868071499

Dr. Ashish Marathe | Scientist Plant Biochemistry aashishrmarathe@gmail.com
9654233057

Dr. Soumya Dash Scientist Animal Genetics & Breeding | soumya.dash@icar.gov.in
8130657379

Dr. Shravani Sanyal | Scientist Environmental Science sanyal@icar.gov.in
9140895807

Dr. Niranjan Prasad, | Scientist Seed Science and niranjan.h@icar.gov.in

H.P. Technology 9964584318

Mr. Arkaprava Roy | Scientist Soil Science arkaprava.roy(@icar.gov.in
9800682084

Dr. Sandeep Adavi, B.| Scientist Plant Physiology sandeep.b@icar.gov.in
7411565137

Dr. Nunavath Aswini | Scientist Genetics and Plant Breeding | aswini.nunavath@jicar.gov.in
9573920121

Dr. Vinay N. D. Scientist Vegetable Science vinay.d@jicar.gov.in
9958110859

Dr. Priyanka Meena | Scientist Environmental Science Priyanka.meenal @icar.gov.in

9582090904
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LIST OF INSTITUTE FUNDED/EXTERNAL FUNDED/AICRP PROJECTS (2023)

A. Institute Funded Projects

S. Project code and title PI (Dr.) Co-PI (Dr.) Year
No.

I. School of Crop Health Biology Research

1. [ (CRSCNIBSMSIL202100300040) R. K. Murali Baskaran| Yogesh Yele 2021-26
Development of plant volatile organic K. C .Sharma

compounds (VOCs) repository for pest

management

2. | (CRSCNIBSMSIL202100400041) Yogesh Yele R.K. Murali Baskaran [2021-26
Impact of climate on fitness and gut Mamta Choudhary
microbial diversity of fall armyworm, B. K. Choudhary
Spodoptera frugiperda

3. [ (CRSCNIBSMSIL202101000047) S. K. Ambast Mallikarjuna J. 2021-25
Monitoring, forewarning, and estimation of | (till 20.10.23) S. K. Jain

economic losses due to biotic stress
in rice/wheat crops using special and

machine learning techniques

4. | (CRSCNIBSMCIL202200200051) B.K. Choudhary Mamta Choudhary 2022-26
Elucidating the effect of climate change on Lata Jain
one-health components in different Soumya Dash
agroclimatic zones of India Yogesh Yele

5. [ (CRSCNIBSMCIL202200300052) R.K. Murali Baskaran | K Subaharan 2022-24
Evaluation of nano-formulation of insect ICAR-NBAIR
sex pheromones

6. | (CRSCNIBSMCIL202100900046) L. L. Kharbikar Anil Dixit 2021-26

Study of genomic variations related to stress

adaptation in weed species from India

I1. School of Crop Health Management Research

1. | (CRSCNIBSIL201800400027) Lata Jain Vinay Kumar 2018-22
Identification and characterization of S. K. Jain

bacteriophages against rice bacterial leaf

blight pathogen Xanthomonas oryzae pv.

oryzae
2. | (CRSCNIBSMCIL202101100048) Sridhar, J Anil Dixit 2021-26
Pests and disease dynamics and their S.K. Sharma
management under emerging production L.L. Kharbikar
system
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3. | (CRSCNIBSMSIL202101200049) Lata Jain S.K. Sharma 2021-26
Exploring rhizospheric microbiome
diversity under emerging production
systems in agriculture
4. | (CRSCNIBSMSIL202200100050) S.K. Sharma Lata Jain 2022-26
Developing antimicrobial biosurfactant
producing-bacterial resources from
Chhattisgarh state for control of
phytopathogens causing diseases in
chickpea
II1. School of Crop Resistance System Research
1. | (CRSCNIBSMSIL201700400023) Vinay Kumar S. K. Jain 2017-24
Development of super donors in rice P. N. Sivalingam
carrying tolerance to multiple stresses Mallikarjuna, J.
(Bacterial leaf blight, Brown plant hopper
and Blast)
2. 12.6 (CRSCNIBSMSIL201900200033) Mallikarjuna, J. Vinay Kumar 2019-24
Deciphering silicon mediated defence
against yellow stem borer in rice
3. [2.7 (CRSCNIBSMSIL202000100034) S. K. Jain Mamta Choudhary 2020-24
Cytological and molecular basis of organ Ashish Marathe
specific resistance to blast disease in finger
millet
4. | (CRSCNIBSMCIL202100500042) Mallikarjuna J. M. Pitchamuthu, 2021-26
Identification of novel genetic resource and P.N. Sivalingam,
genes in selected crop-pests system against Vinay Kumar,
biotic stresses Sridhar, J.,
Ashish Marathe
5. [ (CRSCNIBSMSIL202100600043) Vinay Kumar Lata Jain 2021-26
Deciphering molecular mechanism and P. N. Sivalingam
metabolic network involved in imparting Ashish Marathe
resistance to biotic stresses in plants
6. [ (CRSCNIBSMCIL202100700044) Ashish Marathe P. N. Sivalingam 2021-26
Gene function analysis and mitigation Vinay Kumar
strategies for biotic stresses in the selected Mallikarjuna, J.
crop-biotic stresses
IV. School of Crop Health Policy Support Research
1. | (CRSCNIBSMSIL202100800045) K. C. Sharma S. K. Jain 2021-26
Pest risk analysis of agriculturally important Soumya Dash

potential invasive pest and diseases in India

P. Mooventhan
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B. Externally Funded Projects (On-going)

S.

No.

Project code and title

PI

Co-PI

Year

Sponsor

Budget

1.

EF006CRSCNIBSMCOL201600100019
Farmer FIRST Project: “Socio-economic
upliftment of tribal farmers through suitable
agricultural enterprises integration in rice
fallow pulse cropping system -

A participatory approach for doubling the
farmer's income”

P. Mooventhan

B. K. Choudhary
Mallikarjuna, J.
G. L. Sharma

L. K. Verma
Gunjan Jha

2016-24

ICAR

162.75lakh

EF009 (CRSCNIBSMCO0L1.202000200036)
Establishment of Biotech-KISAN Hub at
ICAR-NIBSM, Raipur

P. Mooventhan

In second phase, DBT PSMC approved the
project for another two-year extension for
the Establishment of Biotech-KISAN Hub
at [ICAR-NIBSM, Raipur.

Sub Hubs:

KVK Korba

KVK Rajnandgaon
KVK Mahasamund

2020-23

2024-26

DBT

214 lakh

200 lakh

In-situ diagnosis and digital cataloging of
plant-pathogenic fungi through Foldscope
Microscopy - A frugal science approach
under Scheme for Young Scientists &
Technologist (SYST)

P. Mooventhan

H. K. Singh

2020-24

DST-
SYST

47 lakh

NASEF project “Agripreneurship for
Sustainable Agricultural Development:
Technological and Institutional Innovations
and Strategies”

P. Mooventhan

2023-26

ICAR-
NASF

156 lakh

EF011 (CRSCNIBSMCOP202100100038)
Development of diagnostic kits for quick
detection of CTV, HLB and Phytophthora
rot diseases in Citrus of North East India

L. L Kharbikar

Anil Dixit

2021-24

DBT

Total:
282.85
lakh
NIBSM:
66.96 lakh

EF012 (CRSCNIBSMS01.202100200039)
National Agricultural Innovation Fund-
Component [

S. K. Jain

Ashish Marathe

ICAR

C. AICRP/Network Projects (On-going)

S.

No.

Project code and title

PI

Co-PI

Year

Sponsor

Budget

1.

EF005 (CRSCNIBSMCOP201400800009)
AICRP on nematodes in cropping systems

Mallikarjuna, J.

2014
onwards

ICAR

NA

_ * —
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»@" Biotic Stress Management Society

BIOTIC STRESS
MANAGEMENT
SOCIETY

Mission
Discover, disseminate, and apply novel ideas, knowledge of plant health worldwide to promote
the development and adoption of economically and climate smart management practices.

Core Purpose
Advancing the science of Biotic stress Management.

Core Values

We share knowledge that drives our passion for science

We apprise the new developments in plant protection sciences

We assure farmers income through minimizing the crop losses by biotic stresses

We value everyone’s input, views, engagement in biotic stress management

We value relevant, quality, and high impact science in biotic stresses for Agricultural growth
We provide a platform that brings us together for discussion, deliberation, brainstorming,
policy framing of novel ideas and challenges towards mitigating biotic stresses in crop plants

Vision Statement
Improving farmers livelihoods through protecting plant health.

Logo signifies:

1. Hand: Depicts the caring touch by the plant
protectionists and other stakeholders for biotic

stress management.
2. Twigs: The two leaves stand for the growing

plants under challenges of biotic stresses (the
bigger leaf with dark circle and shothole lesions)
while the younger leaf indicates the healthy

part.
BIOTIC STRESS 3. Circle: Comprehensive growth of the Indian
B M MANAGEMENT Agriculture through addressing the biotic stress
SOCIETY
management.

/BSMS Society was launched during the inaugural programme of the National Conference on “Novel Strategies\
for Mitigating Biotic and Abiotic Stresses for Agriculture & Environmental Sustainability” on 28-29 February,
2024,

The webpage of the BSMS is under construction. The registration form for BSMS member will be available
shortly inthe web page of the Society. You all are requested to join the BSMS and become a part of the founder

@embers. 4

https://www.bioticstresssociety.org/
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