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FROM THE DIRECTOR’S DESK

The ICAR—National Institute of Biotic Stress

Management (NIBSM), located in Raipur,
Chhattisgarh, was established during the 12"
Five Year Plan and has been operational since
2012. The institute was created with the
mandate of conducting basic, strategic, and
applied research on biotic stresses affecting
crop production. In addition, it focuses on
human resource development for academic
excellence, stakeholder linkages for technology
management, and policy support research.

Since assuming charge as Director on 5"
April 2025, the institute has been moving
toward notable progress in research, education,
extension activities, infrastructure
development, and the establishment of modern
laboratories. At present, NIBSM has a scientific
strength of 30 members, comprising a Director,
six Joint Directors, nine Principal Scientists,
five Senior Scientists and nine Scientists. The
Administrative and Finance section supports
the day-to-day functioning of the institute and
comprises one Senior Administrative Officer,
two Administrative Officer, one Assistant
Administrative Officer, one Comptroller, seven
Assistants, and seven Technicians.

NIBSM operates under a school-based

organizational structure, supervised by Joint
Directors, and is divided into four academic
schools aligned with its mission objectives. Two
Joint Directors oversee Research and Education
activities, respectively. To facilitate advanced
research by faculty and students, the institute
has established several state-of-the-art
facilities, including One Health Laboratory,
Chemical Ecology Laboratory, Tissue Culture
unit, Analytical Laboratory equipped with
HPLC, Open Top Chamber, Molecular Biology
Laboratory, Glasshouses, and Plant Growth
Chambers.

During the reporting year, the institute
carried out multidisciplinary research through its
different schools focusing on crop health biology,
crop health resistance, crop health management
and policy support research. Our research
programmes concentrated on identification of
novel genetic resources for resistance, mechanism
of resistance of in complex biotic and abiotic
stresses, understanding the complex interactions
among crops, pests, pathogens, beneficial
microbes, and the environment. Special emphasis
was given to developing eco-friendly and
sustainable strategies for managing plant diseases,
insect pests, nematodes, and weeds under changing
climatic conditions. A major research thrust was
directed toward the characterization and
sustainable utilization of pathogen and pest genetic
resources for effective biotic stress management.

A comprehensive plant volatile organic
compound (VOC) repository was developed for
pest management through GC-MS profiling of
major vegetable, oilseed and cotton crops. The
study revealed conserved and crop-specific
herbivore-induced plant volatile (HIPV)
signatures associated with infestations by



whiteflies, aphids, Spodoptera litura, and fall
armyworm, identifying key semiochemical
markers linked to plant defense responses.
Additionally, several beneficial microbial
resources were identified and characterized
from rhizosphere soils and other ecological
niches. These microbial strains demonstrated
significant potential for suppressing major crop
pathogens, promoting plant growth, and
enhancing overall plant health, offering
promising eco-friendly solutions for
sustainable pest and disease management and
improved agricultural productivity. Selected
microbial cultures were characterized through
molecular techniques and deposited in national
microbial repositories for future research and
utilization. Such efforts contribute significantly
to strengthening the national microbial
resource base for sustainable agriculture. The
studies focused on understanding the biology,
ecology, and population dynamics of insect
pests, pathogens, and beneficial organisms.
Advanced molecular and genomic tools were
utilized to study host—pathogen interactions
and mechanisms of resistance. Such studies
provide valuable insights into the development
of durable crop protection strategies.
Significant progress was also made by the
institute in identifying and evaluating crop
germplasm with resistance to various biotic
stresses. Screening of diverse genetic resources
was carried out to identify resistant lines that
can be utilized in crop improvement
programmes. These efforts contribute to the
development of resilient crop varieties capable
of withstanding pest and disease pressures.
Policy support research undertaken by the
institute provided valuable inputs for evidence-
based decision-making in crop health
management. Studies were conducted to assess

the impact of crop protection technologies,
climate change implications on pest dynamics,
and strategies for sustainable agricultural
production systems. The outcomes of such
studies are expected to support national policies
related to plant health, biosecurity, and
agricultural sustainability.

NIBSM, Raipur was identified as one of
the education hubs of ICAR-IARI, New Delhi,
where the first master's programme started
during 2020-21, followed by doctoral and
undergraduate programmes during 2023-24. A
total of seven students including 3 M.Sc.
scholars and 4 Ph.D. scholars have joined
institute during this year. In December 2025,
newly formed society, Society for Biotic Stress
Management in collaboration with Indian
Phytopathological society successfully
organised a conference titled “National
Conference on Novel Strategies for Biotic
Stress Management in Crop Plants” and several
in-house seminars and webinars were
conducted.

Recently finished infrastructure
includes residential buildings, NIBSM wall
behind Auditorium and Library Building for
group photograh. In farm of around 50 acre
rapeseed-mustard and wheat production was
undertaken. Facilities have also been
incorporated to assist physically impaired
employees and students, including walking
ramps, specially designed restrooms, elevators,
and other accessibility features in
administrative, library, and auditorium
buildings as well as residential areas. To
promote women-friendly technologies,
NIBSM has created three applications related
to Foldscope and Kadaknath farming. Research
progress and key institutional matters
pertaining to education, extension, financial



management, etc, were discussed in significant
committee meetings, including the 10th
Research Advisory Committee and the Institute
Management Committee, to further improve
NIBSM's visibility and performance.

NIBSM continues to advance both
research excellence and farmer empowerment.
The institute received ICAR Technology
Certifications for key innovations, including
the “FARM” mobile application for enhancing
farmer resilience and market linkages, and the
identification and popularization of native
ecotypes of Trichogramma spp. for sustainable
pest management.

Under the Scheduled Caste Sub-Plan
(SCSP) and Tribal Sub-Plan (TSP)
components, improved varieties of paddy and
rapeseed-mustard, along with agricultural

inputs, storage bins, and agricultural tool kits,
were distributed to farmers in selected villages.
Under the Hill (NEH) Component, ICAR-
NIBSM implemented a programme through 13
KVKs under ICAR-ATARI, Zone VI,
Guwahati, to promote bio-inputs, biocontrol
technologies, and sustainable agricultural
practices across Assam, Arunachal Pradesh,
and Sikkim. In addition to this awareness,
training and capacity-building programmes
were also organized to enhance farmers'
knowledge and skills in improved crop
production and sustainable agricultural

S
K. Rai)

Director
ICAR-NIBSM, Raipur

management practices.
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EXECUTIVE SUMMARY

ICAR-National Institute of Biotic Stress
Management, Raipur has been handling
research with the mandate of “Basic and
strategic research in biotic stress mitigation”
wherein whole NIBSM has been classified
into four schools and have been functioning to
undertake research and education. The School
of Crop Health Management undertakes
multidisciplinary research under the
programme “Characterization and
Sustainable Use of Pathogen and Pest Genetic
Resources (PPGR) for Biotic Stress
Management.” The research focuses on
understanding the diversity of pests,
pathogens and beneficial microbes,
developing eco-friendly disease and pest
management technologies, and addressing
emerging challenges such as antimicrobial
resistance and invasive pest threats in
agriculture. During the reporting period,
significant progress was achieved in
microbial resource development, pest
surveillance, ecological studies, and
sustainable crop protection strategies.

The School of Crop Health Biology
Research focuses on understanding the
molecular, biochemical, and ecological
mechanisms underlying crop responses to
biotic stresses and climate change. Under crop
yield loss project field data on yield losses
caused by rice yellow stem borer, bacterial leaf
blight, and mustard powdery mildew were
collected and quantified. Mustard powdery
mildew caused up to 94.28% yield loss and
reduced seed oil content, while rice yellow stem
borer resulted in yield losses of 31.76-47.32%
depending on damage severity. An Al-based
disease prediction model developed with Amity

University, Noida achieved 78-94% accuracy
with AUC values above 0.88, demonstrating
strong diagnostic performance. Research
during the reporting period emphasized the
development of a plant volatile organic
compound (VOC) repository for pest
management, identification of genetic
resources for crop resistance, and exploration
of phytochemicals to combat antimicrobial
resistance under the One Health framework.
GC-MS-based profiling of volatile
compounds from major vegetable, oilseed, and
cotton crops revealed conserved and crop-
specific herbivore-induced plant volatile
(HIPV) signatures under pest infestations such
as whiteflies, aphids, Spodoptera litura, and
fall armyworm. Key compounds including
oxirane (decyl), lauramide derivatives, 1-
dodecanethiol, piperazine derivatives, and
hydrocarbon compounds were consistently
identified as major semiochemical markers
associated with plant defense responses. These
volatile signatures provide promising
candidates for developing eco-friendly pest
management strategies through
semiochemical-based monitoring, repellent
systems, and natural enemy attraction.
Research also addressed antimicrobial
resistance (AMR) through the evaluation of
plant-derived phytochemicals. Extracts from
plants such as Piper betle, Curcuma caesia,
Azadirachta indica, and Andrographis
paniculata were analyzed for phytochemical
constituents including alkaloids, flavonoids,
tannins, phenolics, and terpenoids, and their
antimicrobial activity was tested against
multidrug-resistant Escherichia coli strains
using well diffusion and disc diffusion assays.



Results demonstrated significant antimicrobial
activity, particularly from Piper betle extracts,
indicating their potential as alternative bio-
therapeutic agents for managing resistant
microbial pathogens. Parallel investigations
also explored plant-based bioactive
compounds for integrated disease management
and One Health applications linking plant,
animal, and environmental health.
Complementary studies on invasive weeds
using bioinformatics approaches revealed
regulatory elements associated with stress
adaptation and herbicide response, while
climate-controlled experiments demonstrated
that elevated CO: and temperature significantly
influence the development, longevity, and
population dynamics of the fall armyworm
(Spodoptera frugiperda).

The School of Crop Resistance
System Research focuses on identifying
genetic resources, resistance genes, and
advanced molecular tools to develop crop
varieties with improved resistance to major
pests and diseases. Research activities
emphasize the utilization of wild relatives,
genomics, genome editing, and phytobiome
approaches to strengthen crop resilience
against biotic stresses. During the reporting
period, extensive screening of germplasm
resources was conducted in crops such as okra
and soybean to identify resistant sources
against major viral diseases and pests.
Screening of 100 okra germplasm accessions,
including cultivated and wild species, resulted
in the identification of highly resistant lines
against yellow vein mosaic virus. Genomic
analysis further identified 44 NBS-LRR
resistance genes in okra, which play a crucial
role in plant immune responses and provide
important targets for crop improvement

programmes.

Significant progress was also made in
introgression breeding and germplasm
utilization. Virus-resistant wild relatives of
okra were used in interspecific hybridization
with cultivated varieties to develop pre-bred
lines with resistance to yellow vein mosaic
virus and enation leaf curl virus. Successful
hybrids such as Pusa A4 x Abelmoschus
moschatus and Pusa Sawani x A. manihot var.
tetraphyllus showed delayed disease incidence
and promising agronomic traits, demonstrating
the potential of wild gene pools for improving
crop resistance. In soybean, large germplasm
collections including minicore, exotic, and
indigenous accessions were evaluated for
resistance to yellow mosaic disease, leading to
the identification of several resistant genotypes
that can be used in breeding programmes for
disease-resistant soybean varieties.

The School also emphasizes modern
molecular breeding and genome editing
approaches to develop broad-spectrum disease
resistance. CRISPR/Cas-based genome editing
tools were applied to soybean and rice to
modify key genes associated with disease
resistance and nutritional traits.
Complementary research was also initiated to
explore phytobiome-mediated resistance in
rice and to identify host susceptibility genes in
crops like mungbean and tomato using
transcriptomic approaches. In addition, studies
on the interaction between abiotic stress and
tomato wilt disease complex were undertaken
to understand physiological and metabolic
responses under combined stress conditions.

The School of Crop Health
Management Research focuses on
antimicrobial biosurfactant-producing
bacterial resources for chickpea disease



management led to the identification and
characterization of several antagonistic
bacterial isolates from rhizosphere soils. A total
of 18 bacterial cultures belonging to Bacillus
and Paenibacillus genera were identified
through 16S rRNA sequencing and deposited in
the National Agriculturally Important
Microbial Culture Collection (NAIMCC),
ICAR-NBAIM. Field evaluation studies
demonstrated that the combined application of
Bacillus cabrialesii 1S-10 and Trichoderma
camerunense C-2 significantly enhanced
agronomic traits, nodulation, and yield
parameters of chickpea compared to individual
treatments and control plots, highlighting their
potential as effective bio-inoculants for
sustainable crop production.

Studies on pest dynamics under
conservation agriculture systems revealed that
the incidence of major pests such as pink stem
borer in wheat and mustard aphid (Lipaphis
erysimi) was significantly higher in
conventional tillage systems compared to zero
tillage systems with residue retention and
brown manuring. Taxonomic studies on thrips
diversity documented the occurrence of seven
thrips species for the first time in Chhattisgarh,
including Heliothrips ceylonicus, Frankliniella
intonsa, Ceratothripoides claratris,
Microcephalothrips abdominalis,
Megalurothrips typicus, Megalurothrips
distalis and Craspedothrips minor, indicating
expansion in their host range and distribution in
vegetable and pulse ecosystems. Parallel
research efforts also focused on addressing the
growing threat of antimicrobial resistance
(AMR) through isolation of multidrug-resistant
pathogens and development of bacteriophage
repositories. A total of 24 bacteriophages active
against Staphylococcus, Escherichia coli,

Pseudomonas and Klebsiella were isolated as
potential alternatives to antibiotics.
Additionally, surveillance of livestock-
associated microbes revealed significant
antibiotic resistance patterns among bacterial
isolates from dairy farm environments,
highlighting the need for integrated One Health
approaches to manage AMR risks.

The School of Crop Health Policy
Support Research focuses on generating
scientific evidence and policy inputs to support
crop health management, biosecurity
preparedness, and sustainable agricultural
development. One of the key research
initiatives undertaken during the reporting
period involved Pest Risk Analysis (PRA) of
agriculturally important invasive pests and
diseases that could threaten Indian agriculture.
A comprehensive assessment was conducted to
identify insect pests and pathogens not
currently present in India but having the
potential to enter and establish through
different pathways. Detailed risk analysis of
Sunn pest (Eurygaster integriceps) indicated
that although its entry and establishment
potential in India is moderate, the pest has a
high capacity for spread due to its migratory
ability of 150-250 km per day and favorable
agro-climatic conditions in wheat-growing
regions. In addition, predictive modeling based
on historical spread patterns, agro-climatic risk
analysis, and state-level vulnerability
assessment suggested that wheat blast may
emerge in India by 2027, with major wheat-
growing states such as West Bengal, Bihar,
Haryana, Punjab, Uttar Pradesh and Madhya
Pradesh being at high risk up to 2035. These
analyses were conducted using internationally
recognized PRA frameworks aligned with
FAO/IPPC guidelines, ensuring harmonization



with global biosecurity standards.

The School also undertakes socio-
economic and policy-oriented research aimed
at improving farmer livelihoods and promoting
sustainable agricultural enterprises. Under the
project on socio-economic upliftment of tribal
farmers through integrated agricultural
enterprises in rice-fallow pulse systems,
several crop, horticulture, livestock, enterprise,
and natural resource management interventions
were implemented. Improved paddy seeds
were distributed to farmers and crop protection
demonstrations were conducted over 20.23 ha,
benefiting 55 farm families. Rice-fallow pulse
demonstrations, kitchen garden vegetable
production, scientific poultry farming with
Kadaknath breed, goat farming, mushroom
cultivation, and crop processing enterprises
were promoted to enhance income
opportunities for rural households. ICT-based
advisory services through social media
platforms and capacity-building programmes
further supported the dissemination of
improved technologies, benefiting more than
900 farmers in the region.

Another important initiative focused on
agripreneurship development and promotion of
farmer-led innovations through a National
Agricultural Science Fund (NASF) project.
The project documented grassroots innovations
and traditional agricultural practices, resulting
in the preparation of an Innovative Farmers'
Manual featuring 25 farmer innovations such as
integrated farming systems, low-cost
incubators, mushroom cultivation and value
addition, natural farming, and enriched
phosphate vermicompost. Training
programmes, farmer—scientist interactions,
workshops, and field demonstrations facilitated
knowledge exchange and strengthened

adoption of improved technologies. The project
also promoted conservation of agrobiodiversity
by documenting traditional varieties of rice and
wheat across different agro-ecological regions.
These initiatives collectively contribute to
strengthening evidence-based agricultural
policies, promoting innovation-driven rural
entrepreneurship, and supporting sustainable
agricultural development and livelihood
security.

The extension and livelihood initiatives
of the institute focus on technology
dissemination, capacity building, and
improving farmers' livelihoods. NIBSM
continues to promote excellence in research
alongside strengthening farmer livelihoods.
The institute has received ICAR Technology
Certifications for significant innovations,
including the “FARM” mobile application
aimed at improving farmer resilience and
market access, and the technology for
identification and popularization of native
ecotypes of Trichogramma spp. for eco-
friendly pest management. Under the
Scheduled Caste Sub-Plan (SCSP) and Tribal
Sub-Plan (TSP) component, improved varieties
of paddy and mustard, agricultural inputs,
storage bins and agricultural tool kits were
distributed to farmers in selected villages. In
addition to the distribution of rapeseed-mustard
seeds, awareness, training, and capacity-
building programmes on crop protection, soil
health management, and integrated disease
management were conducted in the tribal
villages of Mohadi, Kevtara, Bharwadih,
Pachari, and Guma, helping to strengthen
sustainable farming practices and improve
agricultural productivity.

Under the Hill (NEH) Component,
ICAR-NIBSM implemented a programme



through 13 KVKs under ICAR-ATARI, Zone
VI, Guwahati, for the promotion of bio-inputs,
biocontrol technologies, and sustainable
agricultural practices across Assam, Arunachal
Pradesh, and Sikkim. The programme included
34 training programmes, 3 On-Farm Trials
(OFTs), 7 Front Line Demonstrations (FLDs),
and 21 awareness activities. Bio-fertilizers,
mushroom spawn, FYM/vermicompost, and
plant protection materials were distributed
among farmers, while demonstrations on

Trichoderma, Jeevamrit, Panchagavya,
Neemastra, and Brahmastra were conducted
extensively. The initiative resulted in increased
adoption of biocontrol agents, reduced
dependence on chemical pesticides, and the
adoption of bio-control-based crop
management practices over approximately 25
hectares. A new biocontrol laboratory was also
established at KVK South Sikkim to support
the production and dissemination of microbial
biocontrol agents in the North Eastern Region.
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INTRODUCTION

The ICAR—National Institute of Biotic Stress
Management (NIBSM) was established in
Raipur, Chhattisgarh on 7 October 2012 during
the 12th Five Year Plan period. The institute has
completed thirteen years of significant service in
conducting research related to the management
of biotic stresses in crops. NIBSM was
established with the mandate of conducting
basic, strategic, and adaptive research on biotic
stresses in crops. Another major mandate of the
institute is the development of high-quality
human resources for academic excellence. The
institute also works to strengthen linkages with
stakeholders for technology management and
policy support research. Initially, in 2011, the
NIBSM office functioned at Krishi Bhavan in the
office of the ADG (PP&BS), ICAR, New Delhi
under the Indian Council of Agricultural
Research. In 2012, the office was relocated first
to the ICAR—National Centre for Integrated Pest
Management (NCIPM) and later to the
ICAR-Indian Agricultural Statistics Research
Institute (IASRI) in New Delhi. The foundation
stone of NIBSM was laid on 7 October 2012 at
the seed farm of Indira Gandhi Krishi
Vishwavidyalaya (IGKV) in Raipur. The
institute gradually developed its campus and
started occupying the permanent facility by
2016. Before shifting completely to its campus,
the NIBSM office was temporarily housed
within the IGKV campus in Raipur. The first
Officer on Special Duty (OSD) of NIBSM was
Dr. T. P. Rajendran, former ADG (PP&BS),
ICAR, who served from 1 August 2013 to 29 July
2015. The second OSD was Dr. K. R. Kranthi,
former Director of ICAR—Central Institute for
Cotton Research, Nagpur, who served from 29
July 2015 to 15 February 2016. After that,

Dr. Jagdish Kumar served as Acting Director of
NIBSM from 15 February 2016 to 13 February
2020. First regular Director Dr. P. K. Ghosh served
from 14 February 2020 to 23" December 2024. Dr.
P. K. Rai former Director of I[CAR-Indian Institute
of Rapeseed-Mustard Research joined as a
Director of ICAR-NIBSM on 5" April 2025.

Initially, in 2016, NIBSM functioned
under a section-based research system. During
that period, four research programmes were
implemented. These programmes included Pest
and Pathogen Genetic Resources (PPGR),
Molecular Biology of Biotic Stress Response,
Genetic and Molecular Resources for Stress
Tolerance and Strategic and Adaptive Research
in Biotic Stress Tolerance. After the completion
of the new campus infrastructure in 2021,
NIBSM adopted a school-based research system.
Under this system, the institute was reorganized
into four research schools. These include the
School of Crop Health Biology Research
(SCHBR), School of Crop Resistance System
Research (SCRSR), School of Crop Health
Management Research (SCHMR) and School
of Crop Health Policy Support Research
(SCHPSR). During 2025 the scientific strength
of NIBSM were a scientific strength of 30
members, comprising of Director, six Joint
Directors, nine Principal Scientists, five Senior
Scientists and nine Scientists.

The Administrative and Finance section
supports the day-to-day functioning of the
institute and comprises one Senior
Administrative Officer, two Administrative
Officer, one Assistant Administrative Officer,
one Comptroller, seven Assistants, and seven
Technicians. Currently, the institute is
implementing eight major research programmes



covering 27 research projects. These
programmes include Chemical Ecology and
Climate Change and One Health research. Other
programmes include Pest and Pathogen Genetic
Resources and Novel Gene Discovery and
Validation for Pest Resistance. Research is also
conducted on biotic and abiotic combined
stresses. Another programme focuses on the
ecological foundation of pest dynamics and
control mechanisms in emerging production
systems. Research on antimicrobial peptides,
multidrug resistance, and biological control
agents is also being undertaken. To support
research activities, four state-of-the-art
laboratories have been established. These
include the Molecular Biology and Genome
Editing Laboratory, Chemical Ecology and One
Health Laboratory, Pest and Pathogen Genetic
Resources Laboratory and Pest and Pathogen
Monitoring Unit has been established.

Several collaborative research projects
are currently being undertaken by the institute.
These include the development of a diagnostic
kit for the detection of bovine Q fever and the
development of octadecane gel technology for
the management of rice yellow stem borer.
Research is also in progress on the NIBSM Bt-18
technology for the effective management of
chickpea pod borer. In addition, a diagnostic kit
for the identification of Phytophthora in citrus is
under development. The institute is collaborating
with ICAR-Indian Institute of Oilseeds
Research to study volatile profiles induced by
sucking pests in castor. A research partnership
with ICAR-Indian Institute of Horticultural
Research focuses on screening okra germplasm
for resistance to yellow mosaic disease. Another
collaborative project with ICAR—National
Bureau of Agricultural Insect Resources aims to
study the taxonomy and diversity of thrips.

The institute is also collaborating with
Amity University for the estimation of crop
yield losses. Additional collaborations include
research on antimicrobial resistance under the
AMAAS programme and conservation
agriculture are conducted with ICAR-Indian
Agricultural Research Institute and
ICAR-Indian Institute of Wheat and Barley
Research. Future research initiatives of NIBSM
include the establishment of a plant volatile
organic compound (pVOC) repository for crop
pest management and exploration of genomic
variations associated with stress adaptation in
Indian weed species.

The institute will focus on research on
microbes and pest management under
conservation agriculture systems. It also plans to
develop a genome-edited product and identify
bioactive molecules for pest and disease
management. Research will include gene
modification of flavonoid metabolism-related
genes such as Flavonone 3-hydroxylase and
Flavone synthase to enhance soybean resistance
to yellow mosaic disease, along with the
development of an e-Atlas of major
transboundary pests and diseases. Outreach
activities will continue through programmes
such as Farmer FIRST, SCSP, TSP, NEH, and
MGMG. Infrastructure development at the
institute includes facilities such as the
administrative block, library, auditorium, two
school buildings, boys' hostel (130 rooms) and
girls' hostel (112 rooms), each with single rooms
and attached bathrooms, along with a 535 kw
solar power panel and boundary wall covering
pockets A, B, C, and D. Additional developments
include the Shopping complex, NIBSM photo
wall behind Auditorium and Library Building,
residential quarters (12 type IIl and 12 type V),
and ongoing farm modernization.



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: 2025
Max. (Min. |Rain- Rainy Relative |Vapour Wind (Evapo-|Sun
Month |Temp.|Temp.|Fall days Humidity |Pressure |Velocity|ration |Shine
(°C) |(°C) |(mm) (%) (mm) (Kmph)|(mm) | (hours)
I II I II
Jan.2025|27.9 |14.4 |9.2 2 86 |45 |11.6 |11.2 |1.6 74.3 3.5
Feb. 31.5 |17.8 |7.1 2 80 |38 [13.3 |12.0 (3.5 1149 |7.0
Mar. 35.8 |20.6 (315 |3 67 |29 |14.6 [13.0 |3.8 173.6 |74
Apr. 38.0 |23.0 (664 |7 72 137 |17.1 |14.4 |43 194.0 |7.2
May 409 (265 |14.8 |4 58 [33 [17.4 |14.8 |6.7 2629 |7.6
Jun. 389 |28.1 [135.6 |11 72 148 (229 |21.1 |73 216.1 (5.0
Jul. 31.7 |25.8 [356.1 |26 87 |75 1(24.6 |23.4 |7.6 114.7 2.0
Aug. 30.7 |25.6 [380.0 (22 8 |74 (214 |22.6 |6.9 103.1 |2.6
Sep. 31.1 |24.6 [287.4 |12 89 |69 (233 |234 |5.1 106.7 4.0

Oct. 329 245 (100 |2 86 |56 (22.1 |19.5 |2.9 1189 6.8
Nov. 302 |[16.0 0.0 0 84 |34 |13.2 |10.2 |23 97.9 6.1
Dec.2025|28.2 |14.9 (0.0 0 85 |41 [12.6 |11.2 [3.2 88.9 4.3
Total 397.8 (261.8 |1298.1/91 951 | 579 |214.1|196.8|55.2 1666 |63.5
Average |33.1 |21.8 (108.1 |7.5 |79.2|48.2(17.8 |16.4 (4.6 138.8 (5.3




RESEARCH HIGHLIGHTS

SCHOOL OF CROP HEALTH BIOLOGY
RESEARCH

Estimation of biotic stress-induced yield
losses in crop plants
(CRSCNIBSMSIL20240050005)

(Pankaj Sharma, R. K. Murali Baskaran, K.K.
Mondal, Mallikarjuna, J, Sridhar J, Shravani
Sanyal, Arkaprava Roy)

Ground data on damages caused by rice yellow
stem borer and mustard powdery mildew at
different severities and their yield were
recorded during winter 2024 and summer 2025,
to quantify real time crop yield losses. Also the
images of symptoms at different severities,
GPS and meteorological data were taken. A
graded relationship between the incidence of
white ear and the yield loss was established.
There was 31.76% loss in yield at 1-25% white
ear damage, 36.59% yield loss at 26-50% white
ear damage, 35.95% loss in yield at 51-75%

\ y
26-50% white ear

1-25% white ear

I‘ (:' | I 4
l ¥

white ear damage and 47.32% yield loss at 76-
100% white ear damage (Fig 1). Powdery
mildew in mustard reduced the yield in field
condition by 51.75%, 55.19%, 63.91%,
80.02% and 94.28% at 1, 3, 5, 7 and 9 scale
respectively. Powdery mildew infestation
reflected on the reduction in oil content of
mustard seed grains which recorded 4.40%,
5.56% and 10.23% at the level of infestation of
5 scale (25%-50%), 7 scale (51%-70%) and 9
scale (71%-90%), respectively (Table 1).
Similarly in kharif 2025 bacterial leaf blight
data of rice was recorded in field and artificial
conditions. Further images were trained to
224x224x3 for consistent representation of
samples. A model was developed in
collaboration with Amity, Noida. The
confusion matrix indicated the prediction
accuracy of 78 to 94% for mustard powdery
mildew (Table 1). The AUC values in the ROC
curves remained consistently above 0.88,
reflecting excellent model performance.

51-75% white ear 76-100% white ear

Fig 1: rice plants with white ear symptoms at different scale



Table 1: Performance matrix of model for Mustard Powdery Mildew

Class Accuracy (%) Precision (%) Recall (%) F1 Score (%)
Healthy 100 100 100 100

Score 1 78.05 96.97 78.05 86.49

Score 2 86.96 71.43 86.96 78.43

Score 3 94.12 88.89 94.12 91.43

Score 4 83.33 81.63 83.33 82.47

Score 5 80.49 80.49 80.49 80.49

Overall (weighted) 86.36 87.09 86.36 86.44

Programme: Chemical Ecology

Development of plant volatile organic
compounds (VOCs) repository for pest
management
(CRSCNIBSMSIL202100300040)

®. K. Murali Baskaran, Yogesh Yele, K. C.
Sharma)

Volatile profiles of major vegetable crops
under whitefly-infested and uninfested
conditions

Uninfested (healthy) vegetable VOC profiles

GC-MS profiling of healthy brinjal, chilli, okra
and tomato revealed a conserved baseline volatile
signature along with crop-specific biochemical
fingerprints. Across all vegetables, 1-(3-

methylbutyryl) pyrrolidine (=4.0-4.8%) and 2-
butenedioic acid (Z)-, monododecyl ester
(=4.4-5.3%) were consistently detected at
comparable levels. Oxirane, decyl- was highly
abundant in all crops (highest in okra 19.85% and
brinjal 19.31%), while the sulfur volatile 1-
dodecanethiol was the dominant compound across
vegetables (okra 22.97% > brinjal 22.63% > chilli
20.35% > tomato 18.00%). Shared compounds
also showed crop-wise variation: octadecane, 5-
methyl- was higher in chilli and okra, lauramide,
N-allyl-N-(3-methylbutyl)- was strongly enriched
in brinjal (13.98%), eicosane was higher in chilli,
and hexacontane was unusually high in tomato
(6.57%). Crop-specific markers further
differentiated hosts, with tomato exhibiting the
greatest VOC diversity, while brinjal and okra
showed fewer unique volatiles but strong
dominance of core metabolites (Fig 2).
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Fig 2: Baseline VOC profiles of healthy vegetable hosts (Brinjal, chilli, okra, tomato)



Whitefly-infested vegetable VOC profiles

Whitefly infestation caused marked changes in
VOC emission patterns, with both shared
induction markers and strong crop-specific
responses. Cyclohexane, 1,2,4-
tris(methylene)- occurred at comparable levels
across crops (=2.5-3.8%), while oxirane,
decyl- remained a major induced volatile but
varied strongly (brinjal 20.35% > chilli 14.90%
> tomato 8.08% > okra 7.19%). 1-
dodecanethiol was extremely high in brinjal
(25.28%) but remained low in chilli, okra and
tomato. Lauramide, N-allyl-N-butyl- occurred
in all crops, enriched in brinjal but reduced in
okra and tomato. Distinct induced markers
were also detected: brinjal produced a
cyclopenta[a]naphthalene derivative and lauric
acid ester, chilli released 3-phenylpyridinium
iodide and cyclodecane, okra showed an
exceptionally dominant bicyclo[5.3.0]decane
derivative (25.06%), and tomato exhibited a
diverse induced blend including 1-hexen-4-
yne, 1-heptene derivative, and a nitrogenous
acetamide compound (7.53-8.26%). Overall,
whitefly infestation shifted plants toward crop-
dependent HIPV profiles while maintaining
oxirane, decyl- and 1-dodecanethiol as
prominent shared cues.

Spodoptera litura—infested vegetable VOC
profiles

Under S. litura infestation, vegetables exhibited
a conserved chewing-herbivory HIPV
signature along with crop-specific defense
metabolites. Shared induced volatiles included
cyclohexane, 1,2,4-tris(methylene)-,
octadecane, 5-methyl-, 1-hexen-4-yne
derivative, 1-heptene derivative,

pentadecafluorooctanoic acid ester, ascorbic
acid 2,6-dihexadecanoate, and 2H-pyrrol-2-
one derivatives, representing a core herbivory
response across crops. Crop specialization was
pronounced: brinjal showed high induction of
lauramide (13.81%), oxirane, decyl- (10.56%),
and 1-dodecanethiol (8.01%); chilli was
enriched in nitrogenous metabolites such as
piperazine derivative (8.19%) and a pyridine
derivative (6.19%); okra was characterized by
1-dodecanethiol (7.57%), ditetradecyl ether
(7.59%), and pent-4-enoylamide derivatives
(7.27%); while tomato showed the highest
lauramide (18.45%) with additional amide-
linked compounds. These profiles highlight
lauramides, thiols, epoxides and nitrogenous
heterocycles as major candidate defense
volatiles for S. litura stress (Fig 3).

Spodoptera frugiperda (FAW)—infested
vegetable VOC profiles

FAW infestation triggered a broad defense
reprogramming across vegetables, dominated
by epoxides, fatty acid amides and sulfur-
linked thiols, while retaining crop-level
specificity. Shared FAW-induced compounds
included oxirane, decyl- (7.30-16.64%)
(highest in brinjal 16.64%), lauramide, N-allyl-
N-butyl- (7.22-15.53%) (enriched in brinjal
and okra), carbonic acid, decylnonyl ester
(2.46-5.88%), and unsaturated hydrocarbons
(I-hexen-4-yne and 1-heptene derivatives)
especially in chilli and okra. 1-dodecanethiol
(5.47-9.53%) was present in brinjal, chilli and
okra but absent in tomato, indicating
differential sulfur pathway activation. Brinjal
combined oxirane + lauramide + thiol
dominance with additional nitrogenous
markers, chilli expressed piperazines and



carbonic ester enrichment, okra showed
lauramides with fluorinated/ether components,
and tomato accumulated specialized
nitrogenous heterocycles and repellent
terpenoid-like signals. Overall, FAW attack
generated strong HIPV signature that
differentiates host defense strategies while
retaining key shared markers.

Aphid-infested vegetable VOC profiles
(Aphis gossypii on brinjal and okra)

Cotton aphid infestation induced a piperazine-
rich HIPV blend in both brinjal and okra, with
strong overlap in key compounds. Shared
volatiles included cyclohexane, 1,2,4-
tris(methylene)- (2.95% in brinjal; 2.90% in
okra), 1-hexen-4-yne derivative (4.05-4.12%)),

Vegetable crops

Bemisia tabaci

+ whitefly,
Bemisia tabaci

1-heptene derivative (6.18-6.38%), and
notably high nitrogenous compounds:
piperazine, 2,5-dimethyl-3-(2-methylpropyl)-
(7.81-8.13%) and piperazine, 2,5-dimethyl-3-
propyl- (5.64-5.70%), indicating dominance of
amine-linked semiochemical defenses. Crop-
specific metabolites highlighted host
specialization: brinjal produced
phenolic/nitrile-linked compounds (phenol
derivative; benzonitrile derivative) and ether
metabolites, while okra showed oxygenated
and sulfur-linked defenses including oxathiane
derivative (6.98%) and stress-linked esters.
Shared defensive compounds such as
octadecane, 5-methyl- lauramide, and carbonic
acid ester further suggest roles in aphid settling,
cuticle interaction and oviposition deterrence

(Fig.3).

Vegetable crops +
Spodoptera litura

Vegetable crops
+Fall armyworm

Vegetable crops
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Tomato emitted highest number of volatiles
than brinjal, okra, and chilli

Major volatiles

1. 1-dodecanethiol

2. oxirane (decyl-), lauramide derivatives
3. octadecane/eicosane/hexacontane

4. ester compounds
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+ Aphis gossypii
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Tomato emitted highest number of volatiles
than brinjal, okra, and chilli
Major volatiles
1. Oxirane, decyl-, Lauramide Aphis gossypii

2. N-allyl-N-butyl-

3. Carbonic acid decylnonyl ester

4. 1-Hexen-4-yne, 3-ethylidene-2-methyl-
5.1-Heptene, 2-isohexyl-6-methyl-

Tomato emitted highest number of
volatiles than brinjal, okra, and chilli

Majorvolatiles

1. Cyclohexane, 1,2, 4-tris(methylene)-

2. Octadecane, 5-methyl-

3. 1-Hexen-4-yne, 3-ethylidene-2-methyl-
4. 1-Heptene, 2-isohexyl-6-methyl-

5. Pentadecafluorooctanoic acid ester
6. ascorbic acid dihexadecanoate

1. 2H-pyrrol-2-one derivative

Spodopfera litura

Okra emitted highest number of volatiles
than brinjal, okra, and chilli

Major volatiles

1. Cyclohexane, 1,2,4-tris(methylene)-,

2. 1-Hexen-4-yne, 3-ethylidene-2-methyl-
3. 1-Heptene, 2-isohexyl-6-methyl-

4, Octadecane, 5-methyl-,

5. Lauramide, N-allyl-N-butyl-

6. Carbonicacid, decylnonyl ester

Al
Spodopterafrugiperda

Fig 3: Volatile profiles of vegetable crops induced by key insect pests



GC-MS profiling of herbivore-associated
volatiles in oilseeds and their relevance for
pest management

Groundnut aphid-induced VOCs

GC-MS profiling of aphid-infested groundnut
revealed a rich herbivory-induced volatile blend
comprising 27 VOCs with marked variation in
relative abundance. The dominant compounds
included piperazine, 2,5-dimethyl-3-(2-
methylpropyl)- (7.68%), octadecane, S5-methyl-
(7.55%) and oxirane, decyl- (7.33%), followed by
N-[2-[3-[N-aziridyl]propyl]aminoethyl]
piperazine (6.50%), N-ethyl-hexahydro-1H-
azepine (6.05%), lauramide, N-allyl-N-butyl-
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(5.91%) and diglycolic acid, 2-acetylphenyl
isohexyl ester (5.71%). Several compounds
occurred at moderate levels, including 1-
hexadecanethiol, 11-methyldodecanol and
unsaturated hydrocarbons, while minor
components (<3%) included phenolics such as
phenol, 3,5-bis(1,1-dimethylethyl)-. Ecologically,
the induced blend suggests both direct defense
(repellence/deterrence via phenolics and thiols)
and indirect defense (semiochemical cues
supporting natural enemy activity). Overall,
piperazine derivatives, N-ethyl-hexahydro-1H-
azepine and the phenolic fraction emerge as key
candidates for further evaluation as repellents or

kairomones in groundnut aphid management (Fig
4).
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Fig 4: GC-MS profiling of herbivore-induced volatiles from aphid-infested groundnut

Mustard aphid and painted bug-induced
VOCs

A comparative GC-MS assessment of volatiles

associated with mustard aphid and painted bug
detected 28 compounds, including shared cues
and pest-specific markers. Among common

constituents, oxirane, decyl- was the most



abundant shared volatile (14.18% in aphid;
10.28% in bug), followed by 1-dodecanethiol
(10.03% vs. 7.47%) and lauramide derivatives
(13.13% in aphid; 5.04-5.66% in bug).
Additional shared compounds such as carbonic
acid, decyl nonyl ester and
pentadecafluorooctanoic acid esters were
consistently higher in aphid, indicating
stronger enrichment of
defensive/semiochemical cues. Aphid-specific
volatiles included cyclodecane, piperazine
derivatives and eicosane, whereas the painted

bug produced unique compounds such as
ditetradecyl ether, 2-butenedioic acid
monododecyl ester, a nitrogenous acetamide
derivative, and long-chain hydrocarbons
(tetracosane/hexacontane). From a
management perspective, oxirane, decyl-,
lauramide derivatives and 1-dodecanethiol are
promising shared candidates for broad-
spectrum manipulation, while pest-specific
compounds (e.g, ditetradecyl ether for bug;
piperazine-rich cues for aphid) offer scope for
selective targeting (Fig. 5).
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Fig 5: Comparative profiling of volatiles linked with mustard aphid and painted bug

FAW-induced VOCs in groundnut,
sunflower and castor

Volatile profiling of FAW-infested groundnut,
sunflower and castor revealed a conserved
herbivory-induced plant volatile (HIPV)
signature along with clear crop-specific

differences. A common set of volatiles occurred
in all three crops, including cyclohexane, 1,2,4-
tris(methylene)-, octadecane, 5-methyl-,
oxirane, decyl-, 1-hexen-4-yne, 3-ethylidene-
2-methyl-, 1-heptene, 2-isohexyl-6-methyl-,
N-[2-[3-[N-aziridyl]propyl]aminoethyl]
piperazine, 2H-pyrrol-2-one derivative,



lauramide derivatives, carbonic acid decyl
nonyl ester, and pentadecafluorooctanoic acid
esters, indicating a shared FAW-induced
defense response. However, groundnut
uniquely emitted 9-methylheptadecane and
showed enrichment of N-(2,6-
dimethylphenyl)-2-(4-methylpiperazin-1-yl)-
acetamide (8.28%), sunflower was
characterized by ascorbic acid 2,6-
dihexadecanoate, 1-hexadecanol, and
increased 1-dodecanethiol (5.73%), while

Groundnut
&

- Cyclohexane,
1,2,4-tris(methylene)-

- octadecane, 5-methyl-
- oxirane, decyl--

1-heyetin-ewmn:nomae

Crop-specific HIPVs
TE X

9-methylheptadecane

. r2-hiperme-cerietyil-

ait

Gt L 7

N-C 2lodecane/piperazine-(d-methyl2-
2-(4-methylpiperazim-1yi), acetmide)

P

—

Groundnut

[¢]
N-(2,6-dimethylphenyl-2-
C-(athylideepiperazin-11)

|t (1.8.28%)

1-hexarric acol

Cumulmative Abo

Groundnut Sunflower Castor

7.24% 7.54% 9.69%

TR Ko

COMMON HIPV CORE

(pzid der-menide, senten-hi)

Carborhic acid,
-3-6-pynoodecyl ester,

Pentadecafluorooctanoic acid esters

,.J., Sunflower

w w.:;.'\_ e a

A

« 1-hexadeanol

Oxirane, decyl- (7.24%)

castor released distinct compounds such as
cyclodecane, ditetradecyl ether,
heptafluorobutyric acid undecyl ester, and the
highest 1-dodecanethiol (7.32%).
Quantitatively, oxirane, decyl- was most
abundant in castor (9.69%) compared with
sunflower (7.54%) and groundnut (7.24%), and
lauramide derivatives were cumulatively
higher in castor (up to 6.85%), though they

were most diverse in groundnut (Fig 6).
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Fig 6: Comparative HIPV profiling of FAW-infested oilseed crops

Spodoptera litura-induced groundnut,
sunflower, sesame and castor

Volatile profiling of groundnut, sunflower,
sesame and castor under Spodoptera litura
infestation indicates a largely conserved
herbivore-induced plant volatile (HIPV) blend

dominated by hydrocarbons, epoxides, amides,
sulfur volatiles and nitrogenous piperazines,
supporting both direct defense
(toxicity/antifeedant action) and indirect
defense (parasitoid attraction). In groundnut,
the dominant candidates were octadecane, 5-
methyl- (9.65%), oxirane, decyl- (7.09%),



abundant piperazine derivatives (7.88% and
5.70%), 1-heptene, 2-isohexyl-6-methyl-
(6.18%), and the crop-specific 11-
methyldodecanol (4.34%). Sunflower showed
an even stronger profile with octadecane, 5-
methyl- (10.85%), oxirane, decyl- (8.01%),
piperazine derivatives (8.77% and 6.40%), and
I-heptene derivative (6.94%), supplemented
by unique compounds henicos-1-ene (5.07%)
and 1,2-oxathiane, 6-dodecyl-, 2,2-dioxide
(7.03%) that may enhance repellency/toxicity
and parasitoid recruitment. In sesame, defense
relied heavily on octadecane, 5-methyl-
(10.15%), piperazine derivatives (~13%), 1-
heptene derivative (6.19%), and relatively high
lauramide (5.92%), along with nitrogenous and
nitrile markers such as N-aziridyl piperazine
(4.97%) and benzonitrile derivative (2.42%),

Cyclohexane,

1,2,4-tris(methylene)-
» Octadecane, 5-methyl-
« oxirane, decyl-

Groundnut
g
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while oxirane, decyl- was absent. Castor
expressed a distinct and stronger toxic/repellent
signature through piperazine derivatives
(7.64% and 5.50%), 1-heptene derivative
(6.44%), oxirane, decyl- (6.97%), high
lauramide (6.86%), and unique defensive
markers including 1-dodecanethiol (5.71%),
diglycolic acid ester (6.43%), and fluorinated
esters (pentadecafluorooctanoic acid ester
4.80%:; trifluoroacetic acid ester 4.86%).
Overall, the most actionable semiochemical
candidates across oilseeds for S. litura
management include octadecane, 5-methyl-,
piperazine derivatives, oxirane, decyl-, 1-
heptene derivative, and lauramide, supported
by crop-specific toxic/repellent markers (e.g,
oxathiane in sunflower, nitriles in sesame, and

thiol/fluorinated esters in castor) (Fig 7).

»1-heptene, 2-methyl
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Fig 7: Conserved HIPVs profiling of Spodoptera litura-infested oilseeds



Volatile profiles induced by key insect pests
in cotton

Uninfested (healthy) cotton VOC profile

GC-MS profiling indicates that healthy cotton
maintains a constitutive volatile defense blend
dominated by terpenoids, sulfur volatiles and
nitrogenous metabolites, which likely provide
baseline repellence and antimicrobial

Groundnut-specific HIPVs
rY"\iJ\LB,\/g.es%

« Octadecane, 5-methyl- 7.09%
» N-hexadecanethiol 7.88%
-2-(4-methylpiperazin-1-yl}-7 g 79,

= 11-methyldodecanol 4.34%
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Fig 8: Volatile profile of uninfested cotton plants

Aphid/whitefly-induced cotton VOC profile

Under sap-feeding infestation (whitefly/aphid-
type stress), cotton showed clear induction of
stress-linked volatiles with both quantitative
shifts and appearance of new compounds.
Lauramide, N-allyl-N-butyl- increased strongly
(7.21 — 10.52%), suggesting activation of fatty-
acid amide defense pathways, while 1-heptene,
2-isohexyl-6-methyl- and N-(2,6-
dimethylphenyl)-acetamide slightly increased.

Sunfflower VOCs

e 10,85% | @y

* Octadecane, 5-methyl-
« Piperazine derivatives

Sesame
Frr oo ae e oo =)
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protection. Key constitutive compounds
include 1,3,8-p-menthatriene (6.39%)
(repellent terpenoid), l-hexadecanethiol
(5.49%) (protective sulfur compound), and
nitrogen-containing metabolites such as N-
(2,6-dimethylphenyl)-2-(4-methylpiperazin-1-
yl)-acetamide (7.67%) and a piperazine-based
compound (3.08%), indicating stable host
chemical defenses under uninfested conditions

(Fig8).

Terpenoid VOCs
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1,3,8-p-Menthatriene
6.39%
(repellent terpenoid)

Sulfur VOGCs

1-Hexadecanethiol

5.49%
. | (protective sulfur compound)

= Oxirane, decyl- 1 = Lauramide 5.92-6.49%

J

Infested cotton also produced new inducible
compounds such as 1-dodecanethiol (5.81%),
diglycolic acid, 2-acetylphenyl isohexyl ester
(6.86%), and hydrocarbons (e.g, octadecane, 5-
methyl-), while suppressing constitutive
defenses including 1,3,8-p-menthatriene and 1-
hexadecanethiol. Overall, sap-feeding stress
shifts cotton VOC emission from baseline
repellents toward inducible thiols, hydrocarbons,
esters and fatty amides involved in stress
response and defense signalling (Fig9).
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Fig 9: Aphid/whitefly-induced volatile profile of cotton

Spodoptera litura—infested cotton VOC increases in shared defense volatiles and
profile induction of multiple herbivory-specific

compounds. Shared compounds such as
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Fig 10: Spodoptera litura-induced volatile profile of cotton



enhanced hydrocarbon/oxygenated signaling.
Several compounds were detected only under
infestation, including piperazine derivatives
(8.68% and 6.31%), 1-dodecanethiol (5.94%),
octadecane, 5-methyl- (5.81%), N-[2-[3-[N-
aziridyl]propyl]aminoethyl]piperazine
(5.22%), and henicos-1-ene (5.11%),
indicating strong induction of nitrogen-rich and
hydrocarbon-based HIPVs with likely
deterrent and tritrophic signaling roles. In
contrast, key constitutive volatiles such as
menthatriene, hexadecanethiol, and N-(2,6-
dimethylphenyl)-acetamide were suppressed,
confirming that cotton switches from
constitutive repellents to inducible piperazines,
thiols and long-chain hydrocarbons during
Spodoptera attack (Fig 10).

Programme: Climate change and One
Health

Exploring phytochemicals for combating
antimicrobial resistance in microbial
pathogens
(CRSCNIBSMCIL.202400600060)

(Mamta Choudhary, Binod Kumar Choudhary,
Vinay Kumar, Shraddha Nety)

Fresh leaves of Piper betle were collected from
the herbal garden of the College of Veterinary
Science and Animal Husbandry, Anjora, Durg
(DSVCKY), while Curcuma caesia rhizomes
were procured from the local market. The plant
materials were thoroughly washed with
distilled water, shade-dried at room
temperature (25-30°C) for 7-10 days, and
ground into fine powder. A hydroalcoholic
solvent (ethanol:water, 70:30 v/v) was prepared
using analytical-grade ethanol (95%) and used
for extraction by both cold maceration and

Soxhlet methods. In the cold maceration
method, 50 g of plant powder was soaked in 500
mL solvent for 72 h with intermittent agitation,
whereas Soxhlet extraction was carried out for
6—8 h using the same solvent volume. The
extracts were filtered, concentrated under
reduced pressure using a rotary evaporator, and
dried to obtain semisolid crude extracts.
Preliminary qualitative phytochemical
screening of the extracts was conducted for
alkaloids, flavonoids, tannins, phenolics,
saponins, glycosides, and terpenoids following
standard methods (Harborne, 1998; Trease and
Evans, 2002). The extraction procedure and
phytochemical screening results are presented
inFig. 11,12,and 13.

For antimicrobial studies, crude
extracts of Azadirachta indica, Pongamia
pinnata, Piper betle, and Andrographis
paniculata were prepared at a concentration of
1000 mg mL™". Antimicrobial activity against
different bacterial strains was evaluated using
Mueller—Hinton agar through disc diffusion,
well diffusion, and drop diffusion methods.
Following incubation at 37°C for 24 h, zones of
inhibition were measured to assess
antimicrobial efficacy. The results of
antimicrobial activity of different plant extracts
against bacterial strains are presented in Table 2
and Table 3. Further, Piper betle extract was
evaluated at different concentrations (1000,
500, 350, 250, 125, 75, and 37 mg mL™) to
determine concentration-dependent
antimicrobial activity. The extract was also
tested against different Escherichia coli strains,
including antibiotic-resistant isolates, using
disc and well diffusion assays. The antibiotic
resistance profile and antimicrobial activity of
Piper betle extract against various E. coli
isolates are summarized in Table 4.
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Fig 11: Qualitative analysis for presence of Phytochemicals in Piper betle

+Alkaloids +Flavonoids +Terpenoids +Carbohydrate
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Fig 12: Qualitative analysis for presence of Phytochemicals in Curcuma caesia
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Fig 13: Antibiotic Sensitivity Pattern of MDR strains of E. coli
Table 2: Antibiotic Sensitivity Pattern of MDR strains of E. coli
S. [Sample ID Name of |Source No. of No. of No. of No. of Resistant
No. Organism Antibiotics|Resistant |Intermediate|Sensitive |%
tested Antibiotics|Antibiotics | Antibiotics
1. [NIBSM 33 Escherichia|Bovine 20 17 2 1 85%
coli pneumonia
2. |NIBSM 34 Escherichia|Bovine 21 19 0 2 90.41%
coli pneumonia
3. |NIBSM F2d Escherichia|Mastitis |23 14 4 3 68.18%
coli Milk
4. [NIBSM M3 Escherichia|Swine 13 5 0 1 92.30%
coli pneumonia
District
Durg
5. |NIBSM F2b Escherichia|Mastitis |23 16 3 4 69.95%
coli Milk
6. |NIBSM 6SGg |Escherichia|Mastitis (22 15 4 4 46.66%
coli Milk
7. |INIBSM 75 Escherichia|Water tank |13 10 1 4 61.43%
coli NMDC
Dantewada
8. INIBSM 67m  |Escherichia|Milk 24 9 0 8 38.46%
coli
9. |NIBSM 780 Escherichia|Bovine 13 13 0 0 100%
coli pneumonia
10.|NIBSM :218_7b|Escherichia|Rat Stool (16 11 1 4 68.75%
coli Kondagaon




Table 3: Antimicrobial activity of selected plant extracts against different Escherichia coli strains

S. |Strain Strain | Control (CIP)| Piper betle | Andrographis | Azadirachta Pongamia
No. [ Species paniculata Indica Pinnata
Well |Disc |Well |[Disc [Well |[Disc |Well |Disc |Well [Disc
(mm) | (mm) [(mm) [(mm) |(mm) |(mm) |(mm) |(mm) |(mm) [(mm)
1 | E. Coli 64 15 18 18 15 0 0 0 0 0 6
(Moderate)
2 |E. Coli 76a 23 28 20 15 0 0 0 0 0 0
(Sensitive)
3 | E. Coli F2b 17 16 20 16 0 0 12 0 0 0
(Resistant)

Table 4: Antibiotic resistance and phytochemical extract activity profile of different Escherichia coli
isolates against multiple antimicrobial classes
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Study of genomic variations related to stress
adaptations in weeds from selected agro-
ecological zones in India
(CRSCNIBSMCIL202100900046)

(L.L. Kharbikar, Anil Dixit, V.K. Choudhary,
ICAR-DWR, Deepak Pawar, ICAR-DWR)

Research efforts focused on genomic and
computational analysis of invasive and
economically significant weed species, with
particular emphasis on identifying molecular
determinants underlying growth regulation,
stress tolerance, and herbicide response.
Integrative bioinformatics pipelines were
employed to characterize gene families,
regulatory networks, and adaptive traits
associated with weed invasiveness. The work
provides foundational insights for the
development of precision weed management
strategies and molecular targets for next-

Alternanthera
philoxeroides

Parthenium hysterophorus

generation herbicide design, thereby
contributing to sustainable crop production
systems. Comparative analysis of cis-acting
regulatory elements within the promoter region
of'the arginine decarboxylase (ADC) gene across
three invasive weed species—Ageratina
adenophora, Parthenium hysterophorus, and
Phyllanthus urinaria. Colored symbols
represent different regulatory motifs identified in
the upstream promoter sequences. The analysis
revealed substantial variation in the distribution
and frequency of stress-responsive elements,
including motifs associated with reactive oxygen
species (ROS) regulation, aquaporin activity,
and heat-shock response pathways. Motifs such
as CCGTCC-box, CAAT-box, and STRE were
prominently enriched across species, suggesting
their potential involvement in transcriptional
regulation of ADC under environmental stress
conditions (Fig 14).

Phyllanthus
urinaria

Fig 14: Cis-regulatory element diversity in the promoter region of the ADC gene among selected weed species



Impact of climate change on fitness and gut
microbial diversity of fall armyworm,
Spodoptera frugiperda
(CRSCNIBSMSIL202100400041)

(Yogesh Yele, R. K. Murali Baskaran, Binod K.
Chaudhary, Mamta Chaudhary)

Studies on climate change driven altered life
parameters and host response of fall
armyworm, Spodoptera frugiperda.

The present investigation evaluated the
influence of simulated climate change

conditions on the life history traits of the fall
armyworm, Spodoptera frugiperda, under
controlled Open Top Chamber environments at the
ICAR—National Institute of Biotic Stress
Management, Raipur. The study examined the
effects of elevated CO: (600 + 25 ppm; EC),
elevated temperature (AT + 3°C; ET), their
combined effect (EC+ET), and ambient control
(AC) on developmental duration and adult
longevity. Using the age-stage, two-sex life table
approach, stage-specific responses were carefully
quantified to understand how future climate
scenarios may alter pestdynamics (Table 5).

Table 5 : Developmental duration of S. frugiperda fed on Cotton

Development stage EC ET EC+ET AC p- value
Egg 3.4+0.10 3.4+0.11 3.5+0.09 3.0+0.00 NS

1" instar 3.6+0.10 4.0+0.13 3.8+0.11 3.6+ 0.10 |0.0001
2" instar 3.3+0.12 3.0+0.0 3.0+0.0 3.0+0.0 0.0001
3" instar 3.5+ 0.18 3.0+ 0.05 3.0+ 0.05 3.0+0.0 0.0001
4" instar 4.6+ 0.19 5.1& 0.43 4.3+0.23 4.4+0.24 NS

5" instar 575030 [5.07+ 0.25 |4.73+ 0.25 |4.71+0.41 |0.0001
6" instar 82+0.27 7.1£0.28 826+ 0.40 [8.15+0.42 [0.0001
Pupa 9.4+0.40 10.0+0.44 | 9.5+0.28 9.2+0.24 NS
Pre-adult 42.2+0.79 [40.9£0.96 |39.9+0.55 |39.5£0.86 |0.0001
Male adult 8.0 £ 044 [7.0+0.31 7.0+ 036 |7.6+ 0.74 |NS
Female adult 9.8+ 0.26 9.6+0.32 9.8+ 0.33 10.2£0.37 [NS
All Adult (9+ 3) 9.0+ 0.34 8.440.45 8.3+0.42 8.9 £0.56 NS
Total Male longevity (&) 50.2+.1.30 | 48.8+1.13 |47.5£0.49 |46.0+1.28 |0.0001
Total Female longevity (9) 52.1+0.66 49.8+0.61 49.1+0.92 |50.8+1.20 |0.0001
Total longevity (2+ &) 51.3+0.68 [49.3+0.90 |48.2+0.44 |48.4+1.12 |0.0001

Egg incubation remained statistically
unaffected across treatments (3.0-3.5 days),
indicating that embryonic development is
relatively stable under moderate climatic shifts.
However, significant variations were observed
across larval instars. In the early instars
(1st=3rd), ET prolonged the 1st instar duration

(4.0 days), whereas EC and AC recorded
shorter durations (3.6 days). In contrast, EC
extended the 2nd and 3rd instars (3.3-3.5 days),
while ET and EC+ET accelerated development
(3.0 days). These findings suggest that elevated
CO:2 may reduce host plant nutritional quality,
thereby slowing early larval growth, whereas



elevated temperature enhances metabolic rates
and accelerates moulting.

During the middle instars, the 4th instar
showed no significant variation (4.3-5.1 days).
However, the 5th instar was significantly
prolonged under EC (5.75 days) and
comparatively shorter under AC and EC+ET
(4.71-4.73 days). ET treatments were
intermediate (5.07 days). In the 6th instar, ET
markedly reduced development time (7.1
days), whereas EC and EC+ET required longer
durations (8.15-8.26 days). These results
indicate that elevated temperature alone speeds
up late larval growth, while elevated CO-
prolongs it, possibly due to altered
carbon—nitrogen balance in host foliage
affecting larval assimilation efficiency.

Pupal duration (9.2-10.0 days) did not
differ significantly among treatments,
demonstrating relative stability at this stage.
However, the overall pre-adult period was
significantly influenced, being longest under
EC (42.2 days) and shortest under AC (39.5
days). This confirms that elevated CO- extends
the cumulative immature development period.

Adult longevity patterns were
comparatively stable. Individual male and
female adult lifespans showed no significant
differences, with males surviving 7.0-8.0 days
and females 9.6-10.2 days across treatments.
However, total longevity (egg to adult death)
differed significantly. The longest lifespan was
observed under EC (&' 50.2 days; ¢ 52.1 days;
combined 51.3 days), while the shortest
occurred under EC+ET (48.2 days combined).
Elevated temperature alone slightly reduced
total longevity compared to EC but did not
drastically affect adult lifespan.

Overall, elevated CO: tended to prolong
larval development and extend total lifespan,

potentially increasing feeding duration and
cumulative crop damage. Elevated temperature
accelerated larval development, particularly in
later instars, potentially leading to faster
generation turnover. The combined EC+ET
treatment shortened the overall life cycle relative
to EC alone, suggesting physiological trade-offs
under dual stress conditions. These findings
highlight the complex and stage-specific
responses of Spodoptera frugiperda to climate
change variables and underscore the importance
of incorporating multi-factorial climate
simulations in pest risk assessment models.

Investigation of Multi-component
Synergistic Seed Priming Approaches to
Enhance Disease Resistance in Rice
(CRSCNIBSMSIL202500072)

(Niranjan Prasad H P, Sandeep B Adavi)

Three paddy varieties, Swarna, Mahamaya, and
MTU-1010, were obtained from the
ICAR-NIBSM farm during November 2025
for both standardization and validation
purposes of multi-component seed priming
against rice diseases .Initially, seeds of Swarna
were subjected to hydropriming using distilled
water at different seed-to-solution ratios (w/v)
of 1:0.5, 1:1, 1:2, 1:3, and 1:4. The soaking
durations were tested at 3-hour intervals (3, 6,9
hours, and so on) up to radicle emergence.
During hydro-priming, radicle emergence was
observed at 33 hours; therefore, the 33-hour
duration was excluded to avoid pre-
germination damage. All soaking
concentrations and durations from 3 to 30 hours
were evaluated for seed quality parameters,
such as germination percentage, seedling
vigour indices, mean germination time (MGT)
and Speed of germination. Among the different



combinations tested, 24 hours of hydropriming
at 1:1 (w/v) showed significantly higher
germination percentage and vigour indices
compared to other treatments. Therefore, 1:1
seed-to-solution ratio with 24 hours soaking
duration was standardized for further
experiments. Further, standardization of seed
priming treatments such as melatonin, chitosan
nanoparticle and chitosan at different molecular
weights were evaluated to determine
differential responses in terms of seed quality
parameters.

Understanding plant-available silicon status
and harnessing silicon-solubilizing bacteria
for improved soil nutrient dynamics and rice
ionomics in central Indian Inceptisols
(CRSCNIBSMSIL202500400071)
(Arkaprava Roy, Priyanka Meena, S.K.
Sharma)

Conceptualization of the project, reviewing
literature and selection of the survey areas.

Development of predictive model to study
population dynamics of insect pest and
diseases under climate change regime
(CRSCNIBSMCIL202400900063)
(Shravani Sanyal, Kalyan K. Mondal, Pankaj
Sharma, Priyanka Meena, Sonali Deole)

The study developed an integrated climate-
based framework to understand and predict the
dynamics of two major biotic stresses of rice in
Chhattisgarh—yellow stem borer
(Scirpophaga incertulas) and bacterial leaf
blight (BLB). For yellow stem borer, historical
and field-generated datasets were used to
construct a robust multiple regression and
machine learning-based prediction model
linking pest incidence with key weather

variables. The regression model achieved high
accuracy (R* = 0.91 during training and 0.97
during testing, with low RMSE and MAE),
demonstrating strong predictive reliability.
Minimum temperature emerged as the most
influential positive driver of infestation,
followed by maximum temperature, sunshine
hours, and relative humidity, while rainfall and
wind speed exerted negative regulatory effects.
Climate projections generated using CMIP6
scenarios (SSP2-4.5 and SSP5-8.5) for
2019-2050 revealed that progressive warming
will shift the optimal developmental window of
YSB (25-30°C), with moderate rainfall
(50-150 mm) remaining favorable for
population build-up, whereas extreme
precipitation events and excessive warming
may disrupt pest life cycles. District-level
projections showed heterogeneous
vulnerability, with Raipur projected to
experience a 35.85% increase in risk by 2030,
Mahasamund showing a strong declining trend
(74.96% reduction), Balodabazar improving
from very high to high risk, and Bemetara
transitioning from low to moderate risk.
Overall, short-term projections (2025-2035)
indicate moderate risk escalation in select
districts, while long-term projections under
high-emission scenarios (SSP5-8.5) suggest a
potential decline in YSB incidence due to
extreme thermal stress (Fig 15,16).

For bacterial leaf blight, extensive
screening data from 2015-2024 covering 2,448
rice varieties revealed alarmingly high
susceptibility, with 95.3% of varieties classified
as susceptible, highlighting a serious
vulnerability in the current varietal landscape.
District-wise historical analysis identified
Balodabazar as the most affected district with
average yield losses reaching 49.75%, while



Mahasamund consistently showed high disease
incidence and Raigarh and Raipur exhibited
increasing trends. Climate-disease modeling
based on 62,400 climate records across
multiple CMIP6 scenarios (SSP1-2.6, SSP2-
4.5, SSP3-7.0, SSP5-8.5) and five global
climate models projected continued BLB risk
across the region, with critical outbreak years
under SSP5-8.5 particularly in Bhatapara (six
high-risk years with up to 30.3% yield loss),
Balodabazar (three high-risk years with
30.14% loss), and Raigarh (two high-risk years
with 30.08% loss). The disease showed strong
association with temperatures of 25-30°C

coupled with high humidity (>75%),
explaining peak risk during the monsoon period
(June—September), while temperatures above
35°C were found to suppress pathogen
survival. Collectively, the findings leave little
doubt that both YSB and BLB risks are tightly
coupled with evolving climate patterns and
exhibit strong spatial heterogeneity,
underscoring the necessity of district-specific
early warning systems, deployment of resistant
varieties (BB score <3), climate-smart crop
planning, and precision advisory mechanisms
to safeguard rice productivity under future
climate scenarios (Fig 17).
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Fig 15 : Field- level crop assessment for Bacterial Leaf Blight and farmer interaction highlighting
participatory agricultural research and on-site data collection at Semra; Chhattisgarh
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Fig 16: District-wise spatial distribution of paddy yield loss due to yellow stem borer in Chhattisgarh,
illustrating varying intensity levels across regions based on GIS-based analysis
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Fig 17: District-wise temporal heatmap of bacterial leaf blight (BLB) risk scores in Chhattisgarh
(2025-2035), highlighting spatial and annual variability in disease intensity



SCHOOL OF CROP RESISTANCE
SYSTEM RESEARCH

Identification of novel genetic resources and
genes in selected crop-pests system against
biotic stresses
(CRSCNIBSMCIL202100500042)
(Mallikarjuna J, Pitchaimuthu, P.N.
Sivalingam, Lalit Kharbikar, Sridhar. J. Ashish
Marathe, Vinay N. D)

Procurement of Germplasm
Tomato accessions (10 number) which are

resistant to bacterial wilt and ToLCV were
received from ICAR-ITHR Bengaluru.

Resistance to Begomovirus and Bacterial
Wilt(wild) Solanum pimpinellifolium, Solanum
neorickii, Solanum hyalascence, Solanum
chilense, S. habrochites, S Peruvianum.
Resistance to Begomovirus and Bacterial Wilt
are Arka Alok, Arka Abha, Arka Ashish. Other
cultivated improved varieties are Arka
saurabha, Arka meghali, Arka Ahuti.

Field screening of okra germplasm against
leathopper

All the okra accessions were screened for their
reaction against leathoppers and their jassid
injury index has been tabulated (Table 6)

Table 6 : Jassid Injury index (JID) of all the accessions

ITHR accessions NBPGR accessions

Germplasm JID Germplasm JID
IC - 0045831 4.0 IC - 117292 4
IC - 0603129 4.3 IC - 117299 4.3
IC -510728 4.0 IC - 117303 4
IC --128122 4.3 IC - 218884 4
IC-0112510 43 IC - 218900 4
IC - 0128075 43 IC - 265657 4.3
IC- 111529 43 IC - 282245 5
IC-0117331 4.3 1C -282248 5
IC - 0112496 4.0 IC - 282251 4.3
IC - 0112502 4.0 IC - 282258 4
IC 0601182 4.0 IC - 90231 5
IC - 06061098 4.7 IC - 90246 4.3
IC - 0039136 4.0 I1C - 90291 4
IC - 0039140 4.7 IC - 93846 4
IC - 117223 4.7 IC - 93863 5
IC-0113720 4.0 IC -93870 5
1C-0117310 4.3 IC - 93889 4
1C 0034124 - X 4.3 1C - 99729 4.3
1C-0117140 4.0 IC - 103998 4
1IC-0018973 -B 4.7 IC - 111442 4




A. caillei IC - 506198

A. caillei 1C - 506060

IC- 117312 4.3 IC-111484 5
IC - 0601403 43 IC-111517-A 43
IC - 0116966 4.7 IC - 111535 4
IC-0117236-Y 4.0 IC - 112490 43
IC-0117242 4.0 IC - 117096 4
IC - 128029 4.0 IC -117238 4
IC - 0117229 4.0 IC-117262 -1 4
IC-0112479 43 IC - 117288 4
IC - 117088 43 IC - 48948 43
IC - 117015 43 IC - 69172 4
IC - 0112451 4.0 IC - 90077 4
IC - 0128128 4.0 IC - 90082 5
IC - 0603139 4.0 IC -90172 5
IC - 0117058 4.0 IC-90174 5
IC - 117232 4.0 IC - 90177 5
IC - 0602407 4.0 IC -90180 4
IC - 0117252 4.0 IC - 90181 4
IC - 0602395 4.0 IC - 90203 4
IC - 005533 4.0 IC - 90204 5
IC-0117319 4.0 IC -90210 4
IC-0112463 4.0 IC - 90211 4
IC - 0116962 4.0 IC -90212 5
IC - 0018544 4.0 IC -90218 4
IC - 0113930 4.0 IC - 90226 5
IC - 0057733 4.0 CONTROL -1 5
IC - 0601411 4.0 CONTROL -2 4.3
IC-0018533-A 4.0 A. moschatus 1C — 624232 1
IC-117236-X 4.0 A. mizoramensis 1C - 634719 1
IC - 0128092 4.0 A. mizoramensis 1C - 634720 1
IC-0117343 4.0 A. ficulneus 1C - 618015 1
Wild (4. tertraphilulus ) 1.0 A. tetraphyllus 1C - 624235 1
Wild (A. moschatus) 1.0 A. tuberoses 1C - 470750 4
AC - 1685 (SUSC) 6.0 A. enbeepeegeearensis 1C - 582757 1

1

1

JID for most of the cultivated species was 4-5 and for wild species it was 1.




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

Table 7 : The reaction of IIHR accessions to YVMYV disease

Symptoms Severity|Reaction| Germplasm
grade

Symptoms absent 0 HR Wild (4. tertraphilulus), Wild (A. moschatus)

Very mild symptoms |1 R IC — 0045831, IC - 0128075, 111529, IC - 0117310

up to 25% leaves

Appearance of disease |2 MR IC -128122, IC — 0112502, IC — 0039140, IC — 0601403,

between 26 and 50% IC-0117242,1C - 0117229, IC—-0117058, IC - 0117252,

leaves IC - 0602395, IC - 0112463

Symptom between 51 |3 MS IC—-0112510, IC — 06061098, IC — 0113720,

and 75% leaves IC-0116966, IC - 0113930

Severe disease 4 S IC — 0603129, IC — 510728, IC — 0117331, IC — 0112496,

infection at 75% leaves 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

Above 75% leaves 5 HS AC - 1685 (SUSC)

Table 8: The reaction of NBPGR accessions to YVMYV disease

Symptoms Severity|Reaction| Germplasm
grade
Symptoms absent 0 HR A. moschatus 1C — 624232; A. mizoramensis 1C — 634719;
A. mizoramensis 1C — 634720; A. ficulneus 1C — 618015;
A. tetraphyllus 1C — 624235; A. tuberoses 1C —470750;
A. caillei 1C — 506198; A. caillei 1C — 506060,
Abelmoschus moschatus sub. Sp. Moschatus 1C-629859
Very mild symptoms |1 R A. enbeepeegeearensis 1C — 582757; IC —90181; IC -93870;
up to 25% leaves IC -282248
Appearance of disease |2 MR IC - 117292; I1C - 117299; IC — 117303; IC — 218884;
between 26 and 50% IC - 218900; IC - 265657; IC — 282245; 1C -282248;
leaves IC — 282251
Symptom between 51 |3 MS 1C —93889; IC — 99729, IC — 103998; IC — 111442;
and 75% leaves IC — 111484; IC - 111517 - A; IC — 111535;
IC —282258; IC —90231; IC — 90246; IC — 90291
IC — 93846; IC — 93863; 1C -93870




IC - 90226;

Severe disease 4 S IC —112490; IC — 117096, I1C -117238; IC - 117262 — 1;
infection at 75% leaves 1C —117288; IC —48948; IC — 69172; IC —90077; IC —90082;
IC—-90172; IC-90174; IC - 90177; IC —90180; IC — 90203;
IC —90204; IC —90210; IC —90211; IC - 90212; IC —90218,;

Above 75% leaves 5 HS CONTROL - 1; CONTROL - 2

Among the NBPGR accessions, 02 accessions
were highly susceptible, 20 were susceptible,
05 were resistant and 9 were highly resistant in
reaction against YVMV (Table 7, §). Among
the I[THR accessions, 32 were highly resistant, 4
were resistant, 10 were moderately resistant in
reaction. Remaining all were either susceptible
or highly susceptible in reaction. Among the 12
wild accessions of NBPGR, all were found
highly resistant in reaction.

Genome Wide Analysis of NBS-LRR genes
in okra and their role in Viral resistance

Identification of NBS-LRR Genes from the
Okra genome

The initial search for NBS-LRR genes was
done through BLAST and Hidden Markov
Model (HMMsearch) methods in the
Abelmoschus esculentus genome. Specifically,
the amino acid sequence of the NB-ARC
domain (Pfam accession number: PF00931)
was used as a query. This resulted in 73 genes
which is 0.06% of the total predicted gene
module (113364). Then to ensure the presence
of the NBS domain, an additional HMMscan
was conducted on all identified sequences
against the Pfam-A database, using a stringent
E-value threshold of 0.0001. Genes lacking a

conserved NBS domain were excluded from
the final dataset. This resulted in identification
and removal of 29 genes which did not contain
specific domains, or those genes with unrelated
domain. So, in total 44 genes with the desired
NBS domain were considered for the further
study.

Classification of NBS-LRR Genes based on
domain configurations.

To classify the NBS-LRR genes into various
subclasses, the protein sequences of all
identified NBS-LRR genes were subjected to
BLASTp analysis against the well-
characterized Arabidopsis thaliana NBS-LRR
proteins (Zhang et al, 2016). This analysis
categorized the NBS-LRR genes in the okra
genome into different subclasses, as
summarized in Table 9. The findings revealed
that 8 out of the 44 okra NBS-LRR genes belong
to the CNL subclass, characterized by CC, NB-
ARC, and LRR domain configurations. Only
one gene was assigned to the RNL subclass,
containing RPW8, NB-ARC, and LRR
domains. Additionally, two genes were
classified as TNL, exhibiting TIR, NB-ARC,
and, in some cases, LRR domain
configurations.



Basic characteristics of Okra NBS-LRR
genes

The smallest gene amongst Okra NBS-LRR
genes was the gene AeNBSLRR 40 (290bp)
followed by gene AeNBSLRR 39 (419bp)
while the longest gene was AeNBSLRR 23
(20002975 bp) followed by the gene
AeNBSLRR 19 (36224bp). The number of
introns in Okra NBS-LRR genes were highly
variable. The number of introns for NBS-LRR
genes of okra the ranged from as low as 0 (in
AeNBSLRR 22, AeNBSLRR 33,
AeNBSLRR 43)to28 (AeNBSLRR_8). Quite
a few genes had only one intron namely
AeNBSLRR 2, AeNBSLRR 12,
AeNBSLRR 14, AeNBSLRR 20,
AeNBSLRR 23, AeNBSLRR 36,
AeNBSLRR 38.

Chromosomal Distribution of Okra NBS-
LRR Genes

The results of the chromosomal distribution
suggest the uneven distribution of the NBS-
LRR genes in the Okra genome. Of the 65
chromosomes of, the NBS-LRR genes were
found on 15 chromosomes namely, chrl, chr2,
chr3, chr4, chr5, chr6, chr7, chr9, chr10, chrll,
chr12, chr13, chr14, chr16 and chr18. Among
these, highest number of genes were found on
chr9 which accounted for eight genes followed
by Chr 6 with seven NBS-LRR genes. The
resultis presented in the Table 10.

Orthology and Phylogeny

Amino acid sequences were aligned using
ClustalW with default settings (Thompson et al,
1994), followed by manual adjustments using
MEGA v11.0. to refine the alignments. These
amino acid alignments were subsequently used
to guide the alignment of the corresponding
nucleotide coding sequences (CDSs).
Phylogenetic trees were then constructed using
the bootstrap neighbor-joining (NJ) method,
employing the Kimura two-parameter model in
MEGA. The results are presented in the Fig 18.
The 44 NBS-LRR genes identified were
grouped under 12 clades/Monophyletic groups.
The grouping was consistent with the domain
architecture.

A reciprocal BLASTP analysis was
performed using the non-redundant NBS-LRR
protein sequences from each species (Okra,
Arabidopsis thaliana, Cotton and Rice) to
identify potential orthologous genes. An E-
value cut-off of 1e-5 and a minimum alignment
coverage of 50% were used as criteria.
Orthologous groups were further analysed and
refined using OrthoFinder, which clusters
genes into orthologous groups based on
sequence similarity and phylogenetic
relationships. A total of 169 orthogroups were
formed of which Orthogroup OG0000000
contained highest number of genes (64)
followed by OG0000001 with 57 genes.
Highest number of Okra NBS-LRR genes were
found in the orthogroup OG0000005 and
0G0000017, each comprising 6 genes.



Table 9: Classification of NBS-LRR genes ok Okra as per the domain configurations

Subfamily ([Domain Genes
configuration
RNL RPW-8, NB-ARC, LRR |AeNBSLRR 4
CNL CC, NB-ARC, LRR AeNBSLRR 36, AeNBSLRR 37, AeNBSLRR 38, AeNBSLRR 12,

AeNBSLRR 20, AeNBSLRR 21

AeNBSLRR 23, AeNBSLRR 24

TNL TIR, NB-ARC, LRR AeNBSLRR 41
TIR, NB-ARC AeNBSLRR 28
NL NB-ARC and LRR AeNBSLRR 1, NB-ARC, LRR, AeNBSLRR 13, AeNBSLRR 15,

AeNBSLRR 18, AeNBSLRR 22

AeNBSLRR 26, AeNBSLRR 29

CN CC, NB-ARC AeNBSLRR 31, AeNBSLRR 34, AeNBSLRR 43,

AeNBSLRR 10, AeNBSLRR 17, AeNBSLRR 27

N NB-ARC AeNBSLRR 2, AeNBSLRR 3, AeNBSLRR_32, AeNBSLRR 35,

AeNBSLRR 39, AeNBSLRR 40, AeNBSLRR 42

AeNBSLRR 5, AeNBSLRR 6, AeNBSLRR 7, AeNBSLRR 8§,
AeNBSLRR 11, AeNBSLRR 14

Others  |LRR,LRR,LRR AeNBSLRR 33
LRR AcNBSLRR 44
NB-ARC, LRR, AeNBSLRR_16
NB-ARC, LRR
CC, LRR, CC, NB-ARC|AeNBSLRR_19
cC AeNBSLRR 25

NB-ARC, LRR.LRR  |AeNBSLRR 30

Table 10. Chromosomal Distribution of Okra NBS-LRR Genes

S. No.|Chr. no.|Genes

1. chrl AeNBSLRR 1, AeNBSLRR 2, AeNBSLRR 3

2. chr2 AeNBSLRR 5, AeNBSLRR 6, AeNBSLRR 7, AeNBSLRR 8, AeNBSLRR 9, AeNBSLRR 10

3. chr3 AeNBSLRR 11

4. chr4 AeNBSLRR 12

5. chr5 AeNBSLRR 13, AeNBSLRR 14

6. chr6 AeNBSLRR 15, AeNBSLRR 1, AeNBSLRR 17, AeNBSLRR 18, AeNBSLRR 19,
AeNBSLRR 20, AeNBSLRR 21

7. chr?7 AeNBSLRR 22

8. chr9 AeNBSLRR 23, AeNBSLRR 24, AeNBSLRR 25, AeNBSLRR 26, AeNBSLRR 27,
AeNBSLRR 28, AeNBSLRR 29, AeNBSLRR 30

9. chrl0 [AeNBSLRR 4

10. |chrll |AeNBSLRR 31, AeNBSLRR 32, AeNBSLRR 33

11.  |chr12 [AeNBSLRR 34, AeNBSLRR 35, AeNBSLRR 36

12. |chr13 [AeNBSLRR 37, AeNBSLRR 38

13.  |chr14 |AeNBSLRR 39,AeNBSLRR 40, AeNBSLRR 41

14. |chr16 [AeNBSLRR 42, AeNBSLRR 43

15. |chr18 |AeNBSLRR 44
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Introgression of virus resistance into okra
from novel wild gene pool taxa
(CRSCNIBSMCIL202401100065)

(Vinay ND, Daisy Basandrai, Mallikarjuna, J,
Sandeep Adavi, R K Yadav, IARI, New Delhi)

Under this project efforts were undertaken to
develop Yellow Vein Mosaic Virus (YVMYV)
and Enation Leaf Curl Virus (ELCV) virus-
resistant pre-bred okra lines through trait
introgression from wild relatives. Virus-
resistant germplasm comprising Abelmoschus
moschatus (IC141055), A. manihot var.
tetraphyllus (1C90476-1), A. tuberculatus, and
A. pungense was procured from ICAR-IARI,
New Delhi. Interspecific hybridization was
attempted using cultivated okra genotypes Pusa
A4 and Pusa Sawani as female parents. Among
the crosses, Pusa A4 x 4. moschatus and Pusa
Sawani x A. manihot var. tetraphyllus showed
successful fruit and seed set with 32% and 25%
fruit set, respectively. In contrast, Pusa Sawani
X A. tuberculatus produced only chaffy seeds,

Table 11: Details of crosses of interspecific crosses

indicating post-zygotic incompatibility, while
Pusa Sawani x A. pungense resulted in
parthenocarpic fruits without viable seed
formation (Table 11). Viable seeds from
successful crosses were raised and evaluated,
resulting in the establishment of two confirmed
Fi hybrids: Pusa A4 x A. moschatus and Pusa
Sawani x A. manihot var. tetraphyllus.
Morphological characterization revealed
intermediate traits in the hybrids, confirming
hybridity. Notably, the Pusa A4 x 4. moschatus
hybrid exhibited delayed incidence of yellow
vein mosaic virus (~90 DAS) compared to the
susceptible parent (<30 DAS), along with
moderate plant height, branching, and delayed
flowering. The Pusa Sawani X A. manihot var.
tetraphyllus hybrid displayed combined
parental traits in leaf, pigmentation, and fruit
morphology. The confirmed F: plants are
currently being maintained for backcrossing
with cultivated recurrent parents to recover
agronomically desirable traits while retaining
virus resistance.

Cross Number of % Number of Seeds | % Chaffy|% Healthy
(Pusa Sawani x Wild Species)|Crosses Attempted [ Fruit Set Seeds Seeds

Pusa A4 x A. moschatus 84 32% 455 30% 70%

Pusa Sawani x A. tuberculatus (42 12 % 210 100% -

Pusa Sawani x A. tetraphyllus 102 25% 677 65% 35%

Pusa Sawani x A. pungense 36 5% Parthenocarpic fruits|- -

Unravelling and validating soybean genes
conferring resistance to yellow mosaic virus
disease through integrated omics and
mapping population
(CRSCNIBSMCIL202401200066)

(Daisy Basandrai, Ashish Marathe, Milind B.
Ratanaparkhe, Sanjeev Kumar)

Minicore accessions have been screened for
differential reaction to yellow mosaic disease

(YMD) under natural field conditions and
artificial screening by whitefly-mediated
artificial inoculation. Diverse germplasm,
including wild species (Glycine soja), has been
collected NSRI and PAU, Ludhiana (Table 12).
Out of 200 germplasm lines received from
NSRI Indore, 32 genotypes showed resistance
to YMD under field conditions (Table 13). 26
genotypes received from PAU Ludhiana were
resistant.



Table 12: Collection of germplasm of soybean procured from different sources

Germplasm Total no. | Source
Minicore set 132 NSRI Indore
Germplasm exotic collection 86 NSRI Indore
Germplasm Indigenous collection 120 NSRI Indore
Wild accessions 4 NSRI Indore
Resistant germplasm 28 PAU Ludhiana

Table 13: Germplasm lines of soybean resistant to YMD at Raipur

S.No. | Line S.No. | Line

1 EC0771151 17 1C0501626
2 EC0572106 18 EC0113778
3 1C0243842 19 EC251367
4 1C0243713 20 EC39508

5 1C0243144 21 EC0150162
6 EC0007048 22 EC0007991
7 1C457266 23 1C0241840
8 1C0243015 24 EC771250
9 1C0243752 25 IC16835

10 1C0243631 26 1C0243836
11 1C0243571 27 1C0501506
12 1C12335 28 1C241842
13 1C0243765 29 1C0243744
14 EC0615184 30 1C0281660
15 EC0274701 31 1C0392630
16 EC0333940 32 EC0034101

Enhancing climate resilience and ensuring
food security with genome editing tools
(Soybean and yellow mosaic disease
resistance)
(CRSCNIBSMCOP202400100055)
(Ashish Marathe, PN Sivalingam, Sandeep
Adavi)

To enhance the isoflavone content in the
soybean cultivar JS-335 susceptible to yellow
mosaic disease was selected to editing of F3H
and FNS genes. In the present study, soybean cv
JS-335 was transformed via cot-node method

using Agrobacterium strain EHA 105
harbouring CRISPR construct targeting
mutation in F3H3 gene (Target 2). The
transformed plants were screened for
integration of gRNA cassette present in the
vector backbone using gRNA specific primers
(Fig. 19). Amplification of gRNA was obtained
in the To plants indicating integration of gRNA
cassette. Sequence results revealed that In-dels
(66%) were observed in the target region of
F3H3 gene. The CRISPR construct for other
isoforms of F3H and FNS genes were also
completed.



Genomic DNA isolated from T,
(F3H3-Targetl) plants (1-8)
and control (9)

Selection of putative
transformants

Amplification of Cas9 gene

using specific primers

Hardening of putative
transformant

M1 2 345 6738 -ve -ve

Amplification of target (F3H3)
region using specific primers for
sequencing

Fig 19: Development of F3H3 gene editing in soybean

CRISPR/Cas-mediated genome editing for
developing broad-spectrum resistance to
BLB and blast diseases of rice
(CRSCNIBSMSIL202500200069)

(Vinay Kumar, Daisy Basandrai, Kalyan K
Mondal)

Broad-spectrum resistance (BSR) is considered
as the most effective and sustainable approach
to controlling the multiple diseases. The project
has been initiated to functional validate of
selected BSR genes in Indian rice cultivar for
disease resistance. In the present study,
RESISTANCE TOBLAST1 (RBL1) (Shaetal,
2023; Deng and He, 2023), BROAD
SPECTRUM RESISTANCE- KITAKE 1
(BSR-K1 (Xhou et al, 2018). RESISTANCE

OF RICE TO DISEASES 1 (ROD1): (Gaoetal,
2021). ENHANCED BLIGHT AND BLAST
RESISTANCE 1 (EBR1) (You et al, 2016)
genes were sort listed for genome editing
purpose. The function of these genes are; (i)
RESISTANCE TO BLASTI (RBLI1):
encoding a cytidine diphosphate diacylglycerol
(CDP-DAG) synthase involved in
phospholipid biosynthesis confers
multipathogen resistance (Magnaporthe oryzae
and (Xoo0); (ii) BROAD SPECTRUM
RESISTANCE- KITAKE 1 (BSR-K1): gene
encodes for Tetratricopeptide repeats (TPRs)-
containing protein; imparting resistance
against BLB and Blast pathogen, (iii)
RESISTANCE OF RICE TO DISEASES 1
(ROD1): encodes a C2 domain Ca2+ sensor



and rodl loss-of-function mutants show
enhanced resistance to M. oryzae, Xoo, and
sheath blight pathogen and (iv) ENHANCED
BLIGHT AND BLAST RESISTANCE 1
(EBR1): A RING-type E3 ubiquitin ligase
genes targets OsBAG4, a BAG protein
promoting immunity and antimicrobial
defense, negatively regulates cell death and

enhanced BSR against Blast and BLB
pathogens, M. oryzae and Xoo. R etrieval of
gene, transcript, and protein sequences from
Oryza species to identify conserved domains
and motifs associated with their functional
roles was done by /n silico analysis (Fig 20)and
standardized the protocol for rice regeneration

(Fig. 21).

immunity in rice. Mutation in EBR1 provides
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Species/Abbrv
1. 0s06t0128800-01 Japonica
2. BGI0SGA022017-PA Indica
3. ORUFI08G01690.1 Rupifogon CGGCEE- - - CBBCEEC
4. ORGLA0BG0017500.1 Glaberrima CECBECEE - - - CEECEECE- - - - - -
ROD" 5 0BART10G07550.1 Barthi P (
6.0B06G11700.1 Branchyantha
7. 0GLUMOBG01670.1 Glumaepatula
8. OPUNC06G01550.1 Punctata
9. ONIVA0G02030.1 Nivara
10. OMERI09G03150.1 Meridionalis

Tissue cultured rice plants

Root Induction Hardening of plants

Fig 21: standardized protocol for rice regeneration



Unravelling phytobiome mediated broad-
spectrum resistance to bacterial leaf blight
and blast diseases in rice
(CRSCNIBSMSIL202401000064)

(Vinay Kumar; Kalyan K Mondal, Lata Jain)

Cumulative population of micro and macro
organisms surrounded by plants and living inside
is phytobiome. Phytobiome offers an alternative
method to induce broad spectrum resistance
using microbial community including endophyte
mediated resistance. In India studies on rice
phytobiome is limited hence there is urgent need
to explore the potential of phytobiome in

enhancing the tolerance to biotic and abiotic
stress. The project has been initiated to decipher
and characterize the phytobiome structure of rice
under biotic (Bacterial leaf blight and Blast
disease) stress using culture based and culture-
independent NGS approaches and their

(a) Initiation of culture from different plant tissues of rice
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(b) Gram’s Staining of Bacterlal isolates

(c) Agarose gel showing bacterial genomic DNA

Fig 22: Isolation and characterization of
bacterial isolates

validation. Isolated a total of 55 bacterial isolates
from the healthy and stressed rice plant tissues of
different rice lines. Among these 42 isolates were
gram-positive while 13 were Grams negative
(Fig. 22). Screening of bacterial isolates for
antimicrobial/antagonistic activities against
Rhizoctonia solani, Sclerotium rolfsii and
Xanthomonas the 10, 15 and 7 isolates,
respectively. Performed morphological and
biochemical test for selection of isolates, and
bacterial isolates were identified as group of
Bacillus species, Enterobacter and bacterial
genomic DNA of 30 isolates was isolated and its
qualitative and quantitative analysis was
performed for molecular characterization using
16SrDNA is in progress.

Identification and validation of host
susceptibility factors in mungbean and
tomato against begomovirus infection
(CRSCNIBSMSIL202500300070)
(P.N. Sivalingam, Ashish Marathe)

This project initiated to identify the host
susceptibility factors in mungbean and tomato
to MYMIV and ToLCKYV, respectively and
their validation by utilizing transcriptomic
analysis approach. On the basis of
transcriptomic data analysis, 39 genes were
found to be differentially expressed upon
inoculation of MYMIV to mungbean. The
mungbean local cv Maha Gujarat plant were
agroinoculated with MYMIV were used as
source plants for whitefly (vector)
transmission to health mungbean plants using
microcage transmission method (Sivalingam
etal, 2022). The samples were collected from
different time interval as per standard method.
The validation of sort listed genes through
qPCR is in progress.



Understanding the interaction between
abiotic stress and tomato wilt complex for
uncovering key physiological signatures and
metabolites (CRSCNIBSMIL202401300067)
(Sandeep Adavi B, Vinay N. D, Niranjan Prasad
HP)

This project has been initiated to evaluate the
impact of abiotic stress on the severity of wilt
disease by investigating the morpho-physio-
biochemical alteration and to investigate
metabolic shift under combined stress
conditions, analyze associated pathways, and
their validation. Initially, the Koch's postulates
to prove the pathogenesity of Ralstonia
solanacearum by suspension assay, a petiole
inoculation assay, and a soil drenching assay
was done (Fig. 23). In the suspension assay,
plants were inoculated with a bacterial
suspension adjusted to 10® CFU ml™". Typical
disease symptoms, characterized by rapid
wilting and collapse, appeared within three
days of inoculation, indicating a highly
aggressive infection response. The petiole

| Ralstonia solanacearum
| virulent culture

inoculation assay was performed using a lower
inoculum concentration of approximately 2 x
10* CFU ml™. Despite the reduced bacterial
load, visible disease symptoms were observed
from the fourth day post-inoculation,
demonstrating the pathogen's ability to
establish infection efficiently through direct
vascular entry. In the soil drenching assay, a
bacterial suspension of 10® CFU ml' was
applied using the four-point soil inoculation
method, wherein equidistant holes were made
around the plant base to ensure uniform
delivery of the inoculum into the rhizosphere.
To confirm Koch's postulates, the pathogen was
re-isolated from symptomatic plants obtained
through all three inoculation methods. The re-
isolated cultures exhibited morphological and
cultural characteristics identical to the original
isolate. Subsequent pathogenicity tests using
the re-isolated bacterium reproduced the
characteristic disease symptoms in healthy host
plants, thereby fulfilling Koch's postulates and
conclusively confirming Ralstonia as the causal
agent of the disease.

Petiole inoculation
(3 day)

Solution inoculation
(4t day)

Soil inoculation

(7" day)

Fig 23: Pathogenesity test of Ralstonia solanacearum by suspension assay, a petiole inoculation assay,

and a soil drenching assay



SCHOOL OF CROPHEALTH MANAGEMENT RESEARCH
Programme: Characterization and sustainable use of pathogen and pest genetic resources (ppgr)
for biotic stress management

Developing antimicrobial biosurfactant producing-bacterial resources for control of
phytopathogens causing diseases in chickpea (CRSCNIBSMSIL202200100050)
(Sushil K. Sharma, Lata Jain)

Deposit of bacterial resource for chickpea disease management

Apool of antagonistic bacteria has been recovered from various rhizosphere soil samples and they were
identified by sequencing of 16S rDNA gene and by using NCBI Blast and Eztaxon Biocloud platform.
The 16S rDNA gene sequences were submitted to NCBI where cultures were deposited to National
Agriculturally Important Microbial Culture Collection (NAIMCC), ICAR-NBAIM, Mau (Table 14).

Table 14: Details of bacterial cultures and their accession numbers

S.No. | Name of Bacteria Accession Number of NCBI | Accession Number of NAIMCC
1 Bacillus cabrialesii 1S-10 PQ795767 NAIMCC-B-04214
2 B. cabrialesii BATS-13 PQ795772 NAIMCC-B-04212
3 B. cereus SB1 PV570395 NAIMCC-B-04215
4 B. tequilensis M(a) PV571679 NAIMCC-B-04337
5 B. tequilensis SP-5 PV571693 NAIMCC-B-04339
6 B. velezensis SP 5 PV576005 NAIMCC-B-04340
7 B. cereus SP1 PV571832 NAIMCC-B-04216
8 B. velezensis M1 PV571901 NAIMCC-B-04220
9 B. siamensis RS6 PV571902 NAIMCC-B-04336
10 B. altitudinis MR(a) PV576003 NAIMCC-B-04210
11 B. cabrialesii HS2 PV576004 NAIMCC-B-04335
12 B. tequilensis SK-1 PV576039 NAIMCC-B-04338
13 B. tequilensis SP3 PV576041 NAIMCC-B-04219
14 B. safensis MR3(b) PV576051 NAIMCC-B-04217
15 B. altitudinis SB3 PV576055 NAIMCC-B-04211
16 B. carbrialesii HSb3 PV576065 NAIMCC-B-04213
17 B. velezensis F225T5 PV576080 NAIMCC-B-04341
18 Paenibacillus polymyxa R(al) | PV576002 NAIMCC-B-04342




Effect of B. cabrialesii 1S-10 with or without
T. camerunense C-2 on chickpea

A field experiment was conducted at research
farm of ICAR-NIBSM, Raipur to evaluate the
effect of Bacillus cabrialesii 1S-10 with or
without Trichoderma camerunense C-2 on
chickpea (RVG-202) for second year. The
treatments were (1) Absolute control; (2) Talc
based formulation of Bacillus carbialesii; (3)
Ghanjeevamrit based Trichoderma
camerunense C-2; (4) Talc based formulation of

Bacillus carbialesii 1S-10 + Ghanjeevamrit
based Trichoderma camerunense C-2. The field
experiment was conducted in 4 treatments with
three replicates and no fertilizer was added in the
field. Perusal of Table 15 indicated that both
Bacillus carbialesii 1S-10 and Trichoderma
camerunense C-2 alone significantly enhanced
agronomic traits over absolute control, however,
combination of both bacterium and fungus
enhanced maximally over absolute control and
two bioagent alone. Similar trend was observed
in case straw yield and grain yield (Table 16).

Table 15: Effect of Bacillus carbialesii 1S-10 + Ghanjeevamrit based Trichoderma camerunense C-2

on agronomic traits of chickpea (2024-25)

S. |Treatment |Shoot | Root [No.of |No.of |Shoot [Root Shoot | Root Total
No. length [ length | Branch [nodules | fresh fresh dry dry chlorophyll
(cm) |[(cm) | /plant |/plant [weight |weight |weight |weight |(mg/g
/plant | /plant g /plant | g /plant | g /plant | g /plant | leaves)
1 |Absolute 38.6 19.73 5.6 2.66 21.63 1.66 4.7 0.61 1.48
Control
2 |B. carbialesii[40.9 |20.73 [5.26 24 22.50 |1.72 4.87 0.61 1.52
IS-10
3 |Trichoderma |40.16 [21.43 |4.26 3.2 22.54  |1.75 4.81 0.65 1.65
C2
4 |IS-10+C2 [40.80 |21.46 [4.86 5.66 26.14  |2.17 5.65 0.8 1.62

Table 16: Effect of Bacillus carbialesii IS-10 + Ghanjeevamrit based Trichoderma camerunense C-2
on yield attributes of chickpea (2024-25)

S. | Treatments Total | Total Total |Seed Test | Straw | Grain

No. no. of | no. of no. of | weight yield yield
plant/ | died pod/ (gm/ 1000 | (kg /ha) | (kg/ ha)
plot plant/plot | plant |seed)

1 | Absolute Control 464 6.50 55.2 230 1008.6 |1269.2

2 | B. carbialesii 1S-10 534 2.25 56.0 230 1032.3 |1328.53

3 | Trichoderma C2 489 2.30 59.33  |236 1062.0 [1367.06

4 [IS-10+C2 498 1.66 65.26 (236 1109.3 |1414.8




Pest dynamics and their management under
conservation agriculture production system
(CRSCNIBSMCIL202100600042)

(Sridhar J, Lata Jain, Anil Dixit, Vinod K
Wasnik, TK Das)

Pest dynamics in maize- wheat cropping
systems

First appearance of the pink stem borer
occurred in the third week of January and its
infestation of wheat increase in the month of
March. It exhibited significant higher
infestation in conventional tillage plots as
compared to zero tillage plots consecutively.

Pest dynamics in maize-mustard cropping
systems

Mustard aphid Lipaphis erysimi is one of the
key pests of mustard crop in India. Its first
appearance was recorded in the third week of
November while infestation increased
significantly till March. Throughout the season
the incidence and infestation of L. erysimi is
significantly higher in conventional tillage than
in zero tillage mustard crop with residue and
brown manuring.

Forewings are pale
witha
charactensuc dark

Paired ctenidia,
located
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the spiracles on
abdominal tergite
v

tibiae.

D. Haplotlrips (Haplothrips) cevilonicus (Schmutz, 1913)

Taxonomy and diversity of Indian
Thysanoptera with special reference to
Terebrantia

(Sridhar J, Lalit Kharbikar, PN Sivalingam)

New reports of seven thrips species in central
India

Thrips are the most cryptic and stealthy insect pests
due to their minute size, slender body,
polymorphism and concealed habits. Thrips have
greater economic importance in wide variety of
crops including vegetables and pulses as they cause
direct damage to crops as well as indirect damage by
transmitting Orthotospoviruses. A thorough field
survey was conducted in three distinct agro-climatic
zones of Chhattisgarh during which thrips were
monitored, collected, curated and identified. We
report the occurrence of seven new thrips species,
Heliothrips ceylonicus (Schmutz, 1913),
Frankliniella intonsa (Trybom, 1895),
Ceratothripoides claratris (Shumsher,1946),
Microcephalothrips abdominalis (D. L. Crawford,
1910), Megalurothrips typicus (Bagnall, 1915),
Megalurothrips distalis and Craspedothrips minor
(Bagnall, 1921) on major vegetable and pulse crops
for the first time in Chhattisgarh state of central India
(Fig24AandB)
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Fig 24A: Occurrence of new thrips species, H. ceylonicus, F. intonsa, C. claratris, M. abdominalis,

and M. typicus and C. minor on vegetable and pulse crops in Chhattisgarh of central India



Megalurothrips distalis (Karny,1913)

The forewings lightly
shaded without distinct
cross bands and
possess a regular row
of setae along the
leading edge.

Tergites |-Vl bear
two pairs of well-
developed
sigmoid wing-
retaining setae,

Fig 24B: Megalurothrips distalis (Karny, 1913) adult showing lightly shaded forewings without
distinct cross bands, with a regular row of setae along the leading edge, and abdominal tergites

[I-VII bearing two pairs of well-developed sigmoid wing-retaining setae.

H. ceylonicus was the most widespread species
in all three zones, infesting okra, brinjal, chilli,
tomato, cucumber, blackgram, greengram, and
cowpea with the highest population recorded
on chilli and blackgram. F. intonsa, an invasive
and polyphagous species, showed notable
presence in okra and brinjal, especially in Balod
and Raipur districts of Chhattisgarh plains. C.
claratris was found in solanaceous and pulse
crops suggesting its host range expansion. M.
abdominalis and M. typicus, were found in
moderate populations on cowpea and okra,
while C. minor was newly recorded on cowpea.
These findings highlight an expanding host
range and distribution of thrips species in
central India especially in Chhattisgarh,
emphasizing the need for continuous
monitoring, accurate identification, and
integrated management strategies to mitigate
the growing threat caused by thrips to vegetable

and pulse crop productivity.

Development of potent bacteriophage
repository to contain antimicrobial resistant
food-borne-zoonotic infections
(CRSCNIBSMCIL.202400300057)

(Lata Jain, Vinay Kumar, Chandrahas Sannat,
DSVCKY, Durg)

The alarming rise in antimicrobial resistance
among the drug-resistant pathogens has been
accredited to the ESKAPEE group
(Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter
baumanii, Pseudomonas aeruginosa,
Enterobacter sp, and Escherichia coli). These
AMR microbes may enter the environment
through various ways via soil, water bodies and
food chain infecting humans, animals, plants
and environment and thus transferring the drug-



resistant genes among bacteria of the same or
different species. Therefore, alternatives to
antimicrobials are desperately needed and in
such a devastating situation one of the most
promising alternatives is the use of
bacteriophage therapy. In this study, we
attempted to isolate the MDR pathogens and
bacteriophage against these zoonotic
pathogens isolated from field samples of
Chhattisgarh.

Isolation and identification of food borne
zoonotic pathogens and their antibiotic
sensitivity assay

A total of 66 bacterial isolates were isolated
from animal source (39) and environmental
source (27) samples collected from veterinary
hospitals, dairy farms, poultry farms, dairy
sewage and hospital sewage (Fig 25). Based on
biochemical tests the isolated were identified as
Staphylococcus spp. (7), Escherichia coli (22),
Enterobacter spp. (10), Klebseilla spp. (5),
Pseudomonas spp. (7), Proteus spp. (8),
Salmonella spp. (3), Citrobacter spp. (3) and
Streptococcus spp. (1). During antibiotic
sensitivity using 16 antibiotics, out of 66
bacterial isolates tested, more than 40 microbial
cultures showed resistance to 12 antibiotics
namely Azithromycin, Ciprofloxacin,
Nalidixic acid, Streptomycin, Moxifloxacin,
Tetracycline, Ceftriaxone, Methicillin,
Polymyxin-B, Penicillin-G, Ampicillin, and
Rifampicin indicating these microbes are XDR
to these 12 antibiotics belonging to different
Classes (Fig. 26). Further, the resistance for
four antibiotics namely Trimethoprim,
Norfloxacin, Amikacin and Gentamicin was
present in less than 32 microbial isolates. The
multi-antibiotic resistance (MAR) index of 4

isolates was less than or equal to 0.25, while 14
isolates showed MAR index between 0.25 to
0.5, whereas 36 isolates had MAR index
between 0.5 to 0.75. Further, 12 isolates
showed MAR index more than 0.75 (Fig 27).

Isolation of Bacteriophage against AMR
pathogens

On basis of antibiotic resistance pattern and
MAR index (> 0.6), five MDR isolates each of
Staphylococcus, E. coli, Pseudomonas and
Klebsiella were selected for isolation of
bacteriophages. Bacteriophage were isolated
from the field samples against MDR pathogen
and growth conditions of bacterial cultures in
solid and liquid culture medium and procedure
for the isolation of bacteriophage were
standardized. About 61 samples were collected
from Raipur district. Samples were processed
for phage amplification and isolation using
enrichment method by co-culturing with MDR
isolates using liquid culture method for 5 days
at 35-37° C and agar overlay method for 48
hours. The culture free filtrate of amplified
sample was used for screening of antibacterial
activity against MDR cultures on previously
inoculated bacterial lawn plates by spot test and
streak test on soft agar overlay. Spot test
positive samples were processed for plaque
assay for presence of phage. Phage plaques
were picked and purified thrice for purification
of phage. Purified phages were again check for
activity by streaking on soft agar. Confirmed
isolates of phages were stored. A total of 24
bacteriophages were isolated against
Staphylococcus spp. (2), E. coli (12),
Pseudomonas spp. (5) and Klebsiella spp. (5) as
indicated by clear round plaques and clearance of
bacterial growth around streaked lines (Fig 28).



Isolates on NA and BHI agar Isolates on MacConkey agar

Fig 25: Primary Isolation and Purification of microbes from different samples on Nutrient agar and
MacConkey agar
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Fig 26: Photograph showing the antibiotic sensitivity test of microbial isolates and Graph showing
overall resistance percentage of 66 microbial isolates to 16 antibiotics
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Fig 27: Graph showing the multi-antibiotic resistance pattern of microbial isolates
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Fig 28: Spot test assay, Plaque assay and streaking on soft agar overlay for isolation and confirmation

of bacteriophages against MDR pathogens

Emergence of antimicrobial resistance in
livestock, their profiling and mitigation
(CRSCNIBSMCIL202400400058)
(Soumya Dash, Mamta Choudhary, Rashmi
HM, Priyanka Meena, Vinod Kumar Wasnik)

Faecal matter, slurry and compost samples

20
18
16

Average number of bacterial isolates

c N b O ©®

Sarda Dairy farm, Khorora

Tondon Dairy Farm, Saragaon

(n=27) were collected from three dairy farms
viz. Sarda dairy farm, CGKYV, Durg dairy farm
and Tondon dairy farm located in Chhattisgarh.
Through the routine culture technique, a total of
265 bacterial isolates were obtained. Average
number of isolates in each farm was depicted in
Fig29.
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Fig 29: Average number of isolated pathogens from faecal matter, slurry and compost from three dairy farms



Gram staining and biochemical tests
including catalase test, oxidase test and
Simmon's citrate agar test were performed. Out
of'the 265 isolates, there are 199 Gram-positive
bacteria (75%) and 66 Gram-negative bacteria
(25%).

Isolated pathogens were subjected to
the antimicrobial susceptibility testing across
six major antibiotic classes viz. Penicillins
(ampicillin; 25 mcg, amoxycillin; 10 mcg,
amoxiclav; 10 mcg, penicillin-G; 2 units),

Cephalosporins (cefixime; 10 mcg, cefotaxime;
10 mcg, ceftriaxone; 10 mcg),
Aminoglycosides (streptomycin; 25 mcg,
gentamicin; 50 mcg, amikacin; 10 mcg),
Tetracyclines (tetracycline; 10 mcg,
doxycycline hydrochloride; 10 mcg),
Fluoroquinolones (ciprofloxacin; 10 mcg,
enrofloxacin; 5 mcg) through disc diffusion
assay (Fig 30). The cut-offs against each
antibiotic were considered as described by
CLSI12020.

Zone of Inhibition

Fig 30: Antimicrobial susceptibility tests of pathogens against 14 antibiotics

Antibiotic resistance profile of 48
bacterial isolates from Sarda dairy farm
demonstrated that Cefixime had the complete
resistance rate (100%), followed by ceftriaxone
(68.75%), cefotaxime (60.42%), penicillin G
(41.67%), amoxycillin (35.42%), ampicillin
(27.08%), amikacin (25%), amoxiclav (12.5%)

and ciprofloxacin (6.25%). On the contrary, all
the isolates were found susceptible to
gentamicin of aminoglycoside group and
doxycycline of Tetracycline group of
antibiotics in this study. Antimicrobial
resistance profile of 48 bacterial isolates from
faecal samples of cattle is depicted in Fig 31.
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Fig 31: Antimicrobial resistance profile of 48 bacterial isolates from faecal samples of cattle.
Multiple antibiotic resistance (MAR) isolate was evaluated. Out of 48 isolates tested,
index was determined for each isolate by using 37 (77.1 %) 1solates showed MAR index >0.2
the formula, MAR = a/b, where 'a' represents and 6 isolates (12.5%) isolates exhibited MAR
the number of antibiotics to which the test index > 0.5. The average MAR index was
isolate showed resistance and 'b' represents the estimated as 0.27 for 48 bacterial isolates from
total number of antibiotics to which the test faecal matter of cattle (Fig 32).
060 o
0.50 0.50 0.50 0.50 0.50
0.50
0.43 0.43 0.43 0.43 043 0.43
0.40
0.36 0.36
>
% 0.29 0.20 0.29
.E 0.30 0.29 0.29 0.29 0.29 0.29 0.29 0.29) 0.29
o
g 0.21 0.21 0.21 0.21 0.21
0.21 0.21 0.21 0.21 0.21 0.21 40.21
0.20
0.14
0.14
0.07
0.10 0.07 0.07 0.07 0.07 0.07 0.07
SO I AR IS S I G I I AP PG gt . L A S G P R s
& & AR AP AR AV A S LSS
FLEEEEFEELLELEE X LCLELEELEEEE

Bacterial isolates

Fig 32: Multiple antibiotic resistances (MAR) index of bacteria isolated from faecal matter of cattle



SCHOOL OF CROP HEALTH POLICY
SUPPORT RESEARCH

Pest Risk analysis of agriculturally
important potential invasive pests and
diseases in India
(CRSCNIBSMSIL2021012000048)

(K.C. Sharma, Sanjay Kumar Jain, Shravani
Sanyal)

Prepared a list of invasive insect pests and
pathogens (diseases) that could potentially
enter and establish in the Country and
prioritized which of these have the highest
priority for a Pest Risk Analysis (PRA). 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. Pest Risk assessed for Sunn pest
for India. The pest is presently present in
Pakistan and the Indian climate is suitable for
the pest establishment. The adult can migrate
150 to 250 km/day. Pest Risk Analysis was
conducted for Sunn pest (Eurygaster
integriceps). Comparable migration rates and
outbreak behavior have been reported across
West and Central Asia, especially in
monoculture wheat systems.

The entry and establishment of pest is
medium while spread is potential is high. Based
on Historical Spread Pattern Analysis, Agro-
Climatic Risk Modeling, State-Level
Vulnerability Scoring and Scenario-Based
Timeline Modeling methodology Wheat blast
could come by 2027 in India. With moderate
biosecurity and rising climatic vulnerability,
2027 is the most likely year of emergence with a
50% probability. Based on Historical Spread
Pattern Analysis, Agro-Climatic Risk
Modeling, State-Level Vulnerability Scoring,

and Scenario-Based Timeline Modeling, wheat
blast is predicted to reach India by 2027 with a
50% probability. Montes et al. (2022)
demonstrated strong climatic congruence
between wheat blast-affected regions and
Indian wheat belts, particularly during anthesis.
The states viz, West Bengal, Bihar, Haryana,
Punjab, UP and MP are at high risk till 2035
while Rajasthan is in medium risk. Recent
global PRA frameworks (FAO/IPPC)
emphasize pathway-based risk profiling and
climate suitability modeling. These approaches
were adopted to ensure harmonization with
international standards.

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, Sridhar J.,
Mallikarjuna J., V. K. Wasnik, Vinay N. D.,
Arkaprava Roy, G. L. Sharma and H. K. Singh.)

Under the crop-based module, 15 quintals of
paddy seed (variety: Mahamaya) were
distributed and plant protection measures were
demonstrated over an area 0f20.23 ha, benefiting
55 farm families (Fig 33, 34). In addition, rice
fallow pulse (RVG-202) demonstrations were
conducted on 8.09 ha, benefiting 28 families.
Under the horticultural module, IGKV Kitchen
Garden Vegetable Seed Kits comprising cowpea
(Kashi Kanchan), brinjal (Kashi Taru), radish
(Kashi Ardra) and ridge gourd (Arka Vikram)
were demonstrated on 0.6 ha, benefiting 120
families (Fig 35). The livestock module included
demonstrations on scientific poultry farming
using the Kadaknath breed for women SHGs,



covering 18 families, with 124 Kadaknath eggs
hatched at village hatchery units, along with
demonstrations on goat and livestock
management practices. Under the enterprise
module, processing of paddy, wheat, turmeric,
pulses and mustard was undertaken, benefiting
26 families, and demonstrations on paddy straw
and oyster mushroom production were

conducted for SHGs. The NRM module
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demonstrated azolla production and application
of Arka Microbial Consortium in vegetable
crops, benefiting 15 families. ICT interventions
included the creation of a WhatsApp group,
Facebook page and YouTube channel, reaching
943 families and disseminating more than 4,708
advisory messages. Additionally, 53 HRD
programmes were organized, benefiting 939

farmers (male: 602 and female: 337).
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Fig 36: Mushroom Cultivation
Ralpur
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Fig 40: Innovative farmers meet with ICAR-NAARM monitoring team at FCC, Barghat
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Fig 41: Farmers Meeting and Group Discussions

Agripreneurship for sustainable
agricultural development: technological and
institutional innovations and strategies
(NASF Project Code—9033)

(P. Mooventhan, Shravani Sanyal, Niranjan
Prasad, Gunjan Jha)

The National Agricultural Science Fund
(NASF) project recorded noteworthy
achievements during the year in advancing
agricultural entrepreneurship, farmer-led
innovations and sustainable livelihood systems
in Chhattisgarh. A major milestone was the
successful organization of an Innovative
Farmers' Conference cum Workshop on 26
March 2025 at KVK Surgi, Rajnandgaon,

which benefited more than 117 farmers and 12

innovative farmers were recognized and
facilitated (Fig 40, 41). Key project activities
included the systematic documentation of
grassroots innovations through the
documentation of an Innovative Farmers'
Manual covering 25 innovations, including
Integrated farming systems, Low-cost
incubator, Mushroom cultivation and value
addition, Organic farming, Natural farming and
Enriched phosphate vermicompost (Fig 36.
Capacity building and technology
dissemination were strengthened through field
visits, scientist—farmer interactions,
conferences and workshops, enabling effective
exchange of knowledge between scientists and



progressive farmers, which benefitted more
than 238 farmers. Conservation of
agrobiodiversity was promoted through the
publication “Traditional Varieties of Paddy and
Wheat”, documenting 60 indigenous rice and
11 wheat landraces across different agro-
ecological regions. In parallel, an Innovation
Index and Gap Assessment was conducted to
evaluate farmer innovations on parameters of
usefulness, practicality, adoptability and
originality while also capturing socio-
economic characteristics of innovators such as
age, education, landholding, income, type of
farming and major crops grown. The
assessment highlighted four innovative
practices namely Integrated mushroom
cultivation and processing, Enriched phosphate
vermicompost, Low-cost incubators, and

Scientific lac cultivation, with combined scores
indicating overall performance, where
Integrated mushroom cultivation and
processing scored 30, Low-cost incubator and
Enriched phosphate vermicompost scored 25
each and Scientific lac cultivation scored 20 out
of 100 respondents. The findings revealed the
strong potential of grassroots farmer
innovations to promote sustainable agriculture
while also identifying critical gaps related to
skill enhancement, scientific validation and
scaling-up. Distribution of agricultural inputs
such as Mahamaya variety of paddy and
agricultural sprayers to more than 77 farmers,
with the formal recognition of innovative
farmers, significantly enhanced the adoption of
improved and sustainable agricultural
practices( Fig42,43).
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Fig 43: Group photo after successful completion of input distribution program



Efficacy of naneosilica in reducing arsenic
accumulation and enhancing biotic stress
resistance in rice under arsenic-affected
areas of india

(Priyanka Meena, Arkaprava Roy, K. C.
Sharma)

Conceptualization of the project, reviewing
literature and selection of the survey areas.

All India Coordinated Research Project on
Nematodes in Agriculture
(MallikarjunalJ)

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 Raigarh, Mahasamund and
Bilapur districts of Chhattisgarh state during
2025. 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 results were
provided below:

1. Rice: Rice fields surveyed during nursery
and tillering stages in Raigarh, Mahasamud and
Bilaspur districts were found moderately
infested with root-knot nematode,
Meloidogyne graminicola. The root-knot
nematode population was in the range of 55-
154 per 200 cc of soil+5 g of root. The highest
rice root-knot nematode population was found
in the village Gudeli of Sarangarh tehsil,

Raigarh district with 154 per 200 cc of soil+5 g
ofroot.

2. Vegetables: The vegetable cultivation is on
moderate to large scale was found in Raigarh
and Bilaspur districts found heavily infested
with M. incognita.

a. Tomato: During 2025, soil and root samples
collected from tomato crop from above
mentioned districts were found heavily infested
with M. incognita with a population range of
84-134 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. The
highest infestation was found in Dumarpli
village of Pithora tehsil of Mahasamund
district.

b. Brinjal: During 2025, soil and root samples
collected from brinjal crop found moderate
infestation with M. incognita with a population
range of 121-154 per 200 cc of soil +5 g roots in
the samples of kasahibahara village of pithora
tehsil of Mahasamund district.

c. Okra: Soil and root samples collected from
okra crop were found heavily infested with M.
incognita with a population range of 58-184 per
200 cc of soil +5 groots. The highest infestation
was found in Gidhali village of Basna tehsil of
Mahasamund district.

3. Chickpea: The soil and root samples from
chickpea fields in the above-mentioned districts
were found moderate infestation of M.
incognita with a population range of 44-76 per
200 cc of'soil +5 groots.

Screening, confirmation and evaluation of
rice genotypes for resistance against rice
root-knot nematode (Meloidogyne
graminicola)

Among the 36 rice germplasm lines screened,



12 lines (Praphulla, Shatabdi, patakai, Aghoni
bora, Keteki joha, Bahadur, Bahadur sub — 1,
Surma Dhan, Numali) were showing resistant
reaction, 3 lines (Bakul joha, Mahsuri, Gitesh)

were showing moderately resistant reaction and
remaining all were showing either susceptible
or highly susceptible in reaction to M.
graminicola(Table 17).

Table 17: Categorization of rice germplasm based on Egg mass index and reproduction index

S.No.|Category Scale of Egg mass index |Germplasm lines
and Reproduction index
1 Resistant 0-1.0 Praphulla, Shatabdi, patakai, Aghoni bora, Keteki
joha, Bahadur, Bahadur sub — 1, Surma Dhan, Numali
2 Moderately Resistant{1.1-2.0 Bakul joha, Mahsuri, Gitesh
3 Susceptible 2.1-3.0 Shraboni, Dishank, Ranjit, Ranjit subn -1
4 Highly Susceptible [3.1 and above Dhansiri, Piolee, Jala shree, Jal kumari, Kolong,
Kapilee, Dikhow, Luit

Screening, confirmation, and evaluation of

millet genotypes for resistance against
Meloidogyne graminicola

Among the 13 millet germplasm lines screened,
2 lines (Kodo millet — JK 41, Browntop millet-
HBr2) were showing resistant reaction, 4 lines

(Little millet - CLMV1, Barnyard millet
DHBMO93-2, Barnyard millet-DHBM93-3,
Little millet — DHLM 36-3) were showing
moderately resistant reaction and remaining all
were showing either susceptible or highly

susceptible in reaction to M. graminicola
(Table 18).

Table 18: Categorization of millet germplasm based on Egg mass index and reproduction index

S.No.|Category Scale of Egg mass index | Germplasm lines
and Reproduction index
1 Resistant 0-1.0 Kodo millet — JK 41, Browntop millet- HBr2
2 Moderately Resistant{1.1-2.0 Little millet - CLMV1, Barnyard millet DHBM93-2,
Barnyard millet-DHBM93-3, Little millet —
DHLM 36-3
3 Susceptible 2.1-3.0 Foxtail millet - SIA31567, Foxtail millet - S1IA3088
4 Highly Susceptible (3.1 and above Finger millet — CFMV -1, Proso millet - TNAU 202,
Great millet — CSV 15, Great millet — CSV 17,
Pearl millet - MPMH 21




EDUCATION

Post Graduate Education during 2025:

M.Sc. (Agriculture) students completed degree during 2025

S.No. Name Roll No. Discipline Joining Date
1 Vishal Kumar Singh TARIRAI20232001 Agricultural Extension | 16/11/2023
2 Santosh B. Kachi TARIRAI20232004 Entomology 16/11/2023
3 Sourajit Day TARIRAI20232006 Entomology 16/11/2023
4 Ch. Kirti Ashok Kumar | [ARIRAI20232007 Entomology 16/11/2023
Joining of Ph.D Students during 2025
S.No. Name Roll No. Discipline Joining Date
1 Jothini Varsha IARIRAI20241001 Plant Pathology 17/02/2025
2 Ankit Kumar Keshari IARIRAI20241002 Molecular Biology and | 17/02/2025
Biotechnology
3 Penky Jenny IARIRAI20243003 Molecular Biology and | 17/02/2025
Biotechnology
4 Hari Deekshayini IARIRAI20243004 Plant Pathology 14/05/2025
Joining of M.Sc. Students during 2025
S.No. Name Roll No. Discipline Joining Date
1 Rajeshwari Nandi IARIRAI20252001 Entomology 17/02/2025
2 Prajwal B IARIRAI20252002 Entomology 17/02/2025
3 Girish IARIRAI20252003 Entomology 17/02/2025

PG Students' Events:

The new Ph.D. batches of Molecular Biology
and Biotechnology and Plant Pathology joined
the National Institute of Biotic Stress
Management (NIBSM) on 17" February 2025.
In a spirit of celebration, the newly admitted
Ph.D. scholars, along with recently enrolled
M.Sc. students, came together to celebrate the
Freshers' Party, “NIRVANA,” which was
enthusiastically organized on 28" June 2025 at
the NIBSM Auditorium. The occasion was
graced by the esteemed presence of the
Director, P. K. Rai, and the Dean and Joint

Director (Education), Pawan Kumar Agrawal,
who were invited as the Chief Guests. The
event was marked by vibrant cultural
performances, warm interactions, and
reflecting the dynamic academic spirit of the
institute.

In continuation of its academic
endeavours, NIBSM also welcomed a new
batch of M.Sc. Entomology students on 17"
February 2025, further strengthening its
commitment to excellence in education and
research.



Under Graduation Education during 2025

Ms Shreya Mishra, participated in the Essay
Competition and Kavya Paath and Mr
Shubham Kumar, participated in the Bhashan
Competition (Undergraduate Level) organized
by the Alumni Association of ICAR-Indian
agricultural Research Institute on the occasion

of National Seminar on “IARI Towards a
World-Class Higher Education Institution”
during 29-30 September, 2025. Ms Shreya
Mishra secured 1" in Essay Writing, and 3"
position in Kavya Paath and Mr Shubham
Kumar secured 3™ position in Bhashan
Competition.
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INSTITUTE ACTIVITIES

21-days Winter School (22 January to 11
February, 2025

A 21-days Winter School on “trends in
integrated disease management using
nanotechnology: Challenges and way
Forward” was organized at ICAR—National
Institute of Biotic Stress Management (ICAR-
NIBSM), Raipur, from 22 January to 11
February 2026. The programme was organized
by Dr. Pankaj Sharma as Course Director, with
Dr. Kailash Sharma and Dr. Mallikarjuna J.
serving as Co-Course Directors. The winter
school provided an interdisciplinary platform
for capacity building on the application of
nanotechnology in plant disease management
and sustainable agriculture.

The training programme covered
emerging areas such as nanopesticides,
nanomaterials for crop protection, nano-RNAi-
based disease management, nanotechnology in
seed health, nano-copper interventions against
bacterial diseases, chitosan-based nano-
delivery systems, plant—vector interactions,
nano-pheromones for pest management,
nanomaterial safety and regulatory
frameworks, and climate-resilient agricultural
applications of nanotechnology. Experts from
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premier research institutions across the country
delivered lectures and practical sessions,
highlighting recent advances, challenges, and
future opportunities in nanotechnology-driven
crop protection. The programme enhanced
participants’ understanding of innovative
approaches for integrated disease management
and promoted the adoption of sustainable and
environmentally safe technologies in
agriculture

Republic Day (January 26, 2025)

Republic Day was celebrated with great
enthusiasm at the NIBSM campus on 26
January 2025. The program witnessed the
participation of Joint Directors, scientists,
administrative staff, students, and supporting
staff of the institute. The celebration began with
the hoisting of the National Flag by Dr. Anil
Dixit, Joint Director followed by the National
Anthem, reflecting the spirit of patriotism and
unity among all present. The Joint Director
addressed the gathering and highlighted the
significance of the day and the values enshrined
in the Constitution of India. Sweets were
distributed to all participants as a mark of

celebration. On this occasion, various activities




were organized to encourage participation and
team spirit. A friendly cricket match between
the students and staff members of NIBSM was
also conducted, and the Director distributed
prizes to the winners and participants. The
event concluded with a group photograph,
marking the occasion with collective pride and
enthusiasm.

Institute Management Committee Meeting
(May 7,2025)

The 12" Institute Management Committee

Meeting of [CAR-NIBSM was held on 07 May

2025 at the Conference Hall, Administrative

Building, under the Chairmanship of the

Director, ICAR-NIBSM.

The Committee:

e Reviewed and confirmed the Action Taken
Report (ATR) on the recommendations of
the 11th IMC meeting

e Expressed satisfaction over prompt and
complete compliance of earlier decisions.

e Discussed fresh agenda items related to
administration, infrastructure, and resource
management.

e Considered proposals strictly as per
approved EFC provisions and ICAR rules.
The meeting concluded with a vote of

thanks, followed by a working lunch.

The IMC thus plays a vital role in
strengthening institutional governance,
administrative. efficiency, and compliance with
ICAR and Government of India guidelines.

11" International Day of Yoga (June 21,
2025)

As per directive issued by council vide F. No.
GAC -13-1/2025-CDN Dated 17" June, 2025,
ICAR-NIBSM, Raipur has organized “11"
International Day of Yoga-YOGA SANGAM”
on 21" June, 2025 with the theme "Yoga for One
Earth, One Health". About 105 participants
(including Director, Joint Directors, Scientists,
Admin Officers, Technicals, Young
professionals and Students) from ICAR-
NIBSM have attended the programme. The
event began with a brief introduction on Yoga
Day by Dr. Lata Jain, Senior Scientist. During
this programme, Mr Kaushal Kishore Gupta,
Yoga Instructor was invited to give a talk on the
benefits of yoga to live a healthy life for One
Earth, One Health. He also demonstrated
various sitting and standing yogasanas which
was practiced and performed by all the
participants. Dr. P. K. Rai, Director, ICAR-
NIBSM, Raipur has chaired the programme




and addressed the participants on benefits of
regularly practicing yoga in the present
stressful life. The entire programme was
coordinated by Lata Jain and Mr. Pranshu
Rathore, Administrative officer..

11" Institute Research Council Meeting
(July 30-31,2025)

The 11" Institute Research Council (IRC)
meeting was organized at ICAR-National
Institute of Biotic Stress Management (ICAR-
NIBSM) to review the ongoing research
activities and discuss future research priorities
of the institute. The meeting provided a
platform for scientists to present the progress of
their research projects, highlight important
findings, and obtain valuable suggestions from
the council members for further improvement.
Emphasis was laid on strengthening need-
based, location-specific, and outcome-oriented
research addressing major issues related to
biotic stress management in agriculture. During
the meeting, detailed discussions were held on
project objectives, experimental progress,
emerging challenges, and future action plans.
The council reviewed the scientific
achievements of various divisions and advised
researchers to focus on innovative, farmer-

centric, and climate-resilient technologies for
sustainable agriculture. The IRC also stressed
the importance of interdisciplinary
collaboration, quality publications, technology
development, and effective transfer of research
outcomes for the benefit of stakeholders. The
meeting concluded with constructive
recommendations for enhancing the quality and
impact of research at ICAR-NIBSM.

Independence Day (August 15, 2025)

Independence Day was celebrated with great
enthusiasm at the ICAR—National Institute of
Biotic Stress Management (ICAR-NIBSM),
Raipur on 15 August 2025. The programme
began with the hoisting of the National Flag,
followed by the singing of the National
Anthem, marking the spirit of patriotism and
national pride. The celebration was attended by
Joint Directors, scientists, administrative staff,
students, and supporting staff of the institute.
On this occasion, participants gathered at the
institute campus to commemorate the historic
significance of the day and to reaffirm their
commitment towards the nation and
agricultural development. Following the flag

hoisting ceremony, sweets were distributed to
all staff members and participants, fostering a




sense of unity and celebration among the
institute community. The event concluded with
group interactions and a collective
reaffirmation of dedication towards scientific
excellence and national service.

Swachhata Hi Seva Programme (17"
September - 2" October, 2025)

As part of the nationwide “Swachhata Hi Seva”
campaign, ICAR—National Institute of Biotic
Stress Management (ICAR-NIBSM), Raipur
organized a cleanliness drive on 1 October
2025 within the institute campus. The
programme was conducted in accordance with
the guidelines of ICAR to promote cleanliness,
hygiene, and environmental responsibility.
During the campaign, a black spot area located
behind the OTC complex of the institute was
identified and targeted for cleanliness and
sanitation activities. Scientists, technical staff,
administrative personnel, and students of the
institute actively participated in the drive,
undertaking cleaning and waste removal
activities to restore the area and improve the

overall campus environment. The programme
emphasized the importance of collective
responsibility in maintaining a clean and
sustainable workplace, while reinforcing the

message of the national Swachh Bharat
Mission. The initiative contributed to raising
awareness among staff and students about
environmental hygiene and the need for regular
cleanliness practices within institutional
premises.

Special Campaign 5.0 during (2" October-
31" October, 2025)

ICAR—National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur,
actively participated in Special Campaign 5.0
organized from 2-31 October 2025 under the
theme “Efficiency in Work, Excellence in
Governance.” The campaign aimed to promote
cleanliness, proper waste management, and
improved workplace efficiency in government
institutions. During the campaign period,
scientists, staff members, students, and
supporting personnel of the institute
enthusiastically participated in various
activities focused on maintaining a clean and
sustainable campus environment. Cleanliness
drives were organized within the institute
premises and surrounding areas, where
participants engaged in removing litter,
maintaining public spaces, and promoting
awareness about sanitation and environmental
responsibility. As part of the initiative,
awareness activities on waste segregation were
conducted, and separate bins for biodegradable
and non-biodegradable waste were installed to
encourage responsible waste disposal
practices. The campaign also emphasized
efficient office management, timely disposal of
pending records, and systematic organization
of official documents. The programme
strengthened the spirit of collective
responsibility among the institute community



and reinforced the importance of maintaining
cleanliness and efficiency in public institutions.
The Special Campaign 5.0 concluded with a
renewed commitment by the institute members

to continue promoting cleanliness,
environmental awareness, and good
governance practices within and beyond the
campus.

Foundation Day (October 7,2025)

The ICAR—National Institute of Biotic Stress
Management (ICAR-NIBSM), Baronda,
Raipur, celebrated its 14" Foundation Day on 7
October 2025 with great enthusiasm and active
participation of scientists, staff members,
students, and distinguished guests. The event
highlighted the institute’s continued
commitment towards research and innovation
in the management of biotic stresses affecting
Indian agriculture.

The programme commenced with the
arrival and welcome of the Chief Guest, Dr.
Mangala Rai, Former Secretary, Department of
Agricultural Research and Education (DARE)
and Director General, ICAR. He was warmly
received by the Director of the Institute, Dr. P.
K. Rai, along with senior officials and staff
members. As part of the inaugural activities, Dr.

Mangala Rai participated in a ceremonial tree
plantation programme in the institute campus,
symbolizing environmental sustainability and
ecological responsibility.

A formal inaugural session was
organized in the institute auditorium where
dignitaries were welcomed with bouquets and
mementos. The event began with the lighting of
the ceremonial lamp followed by the welcome
address by Dr. P. K. Rai, Director,
ICAR-NIBSM. In his address, he highlighted
the achievements, ongoing research initiatives,
outreach activities, and future vision of the
institute in addressing emerging challenges
related to insect pests, diseases, climate change,
and sustainable agriculture.

Dr. Mangala Rai delivered the
Foundation Day lecture emphasizing the
importance of scientific innovation,
interdisciplinary collaboration, and
technology-driven solutions for strengthening
Indian agriculture. He appreciated the efforts of
ICAR-NIBSM in developing advanced
research strategies for biotic stress
management and encouraged young scientists
and students to contribute towards climate-
resilient and sustainable farming systems.

During the programme, various

institute publications and technical documents




were released by the dignitaries. Scientists,
staff members, students, and supporting
personnel were also felicitated for their
outstanding contributions and achievements.
Certificates, awards, and mementos were
distributed in recognition of excellence in
research, academics, administration, and
institutional activities.

The celebration also included
technical interactions and discussions on
future research priorities in the areas of pest
forecasting, disease surveillance, climate
change adaptation, and integrated stress
management. The audience actively
participated in the sessions, making the
programme informative and engaging. The
Foundation Day celebration concluded with a
vote of thanks expressing gratitude to the
Chief Guest, dignitaries, organizing
committee, participants, and all staff members
for making the event successful. The occasion
reflected the institute’s dedication towards
scientific excellence, institutional growth, and
service to the farming community.

Janjatiya Gaurav Divas (1" November - 15"
November 2025)

ICAR-National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur,
celebrated Janjatiya Gaurav Divas from 1st to
15th November 2025 with the aim of
honouring the rich cultural heritage,
traditions, and invaluable contributions of
tribal communities to agriculture and natural
resource conservation. The programme was
organized as part of the nationwide
observance commemorating the birth
anniversary of the tribal freedom fighter Birsa
Munda.

During the celebration, tribal farmers,

women participants, scientists, and staff
members actively took part in interactive
sessions, awareness programmes, and
discussions focused on sustainable
agriculture and livelihood improvement in
tribal areas. Scientists of the institute shared
information on improved agricultural
practices, integrated farming systems, crop
protection technologies, and climate-resilient
farming approaches suitable for tribal
regions. The programme also served as a
platform for direct interaction between
scientists and tribal farmers, enabling the
exchange of knowledge, experiences, and
practical solutions to field-level challenges.
Emphasis was placed on strengthening
livelihood opportunities, promoting women's
participation in agriculture, and encouraging
the adoption of sustainable farming practices.
The celebration concluded with a group
interaction and collective commitment to
support tribal communities through scientific
interventions, capacity building, and
technology dissemination, thereby
contributing to inclusive agricultural
development and rural prosperity.



Vigilance Awareness week (27 October — 2
November, 2025)

Vigilance Awareness Week was observed at
ICAR—National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur from 27
October to 2 November 2025 with the theme
“Culture of Integrity for Nation's Prosperity.”
The programme was organized to promote
transparency, accountability, and ethical
practices among employees. The week-long
observance commenced on 27 October 2025
with the administration of the Integrity Pledge
to all staff members of the institute. The pledge
was administered by P. K. Rai, Director and
Vice-Chancellor, ICAR-NIBSM, reaffirming
the commitment of the institute towards
maintaining integrity and vigilance in public
service. As part of the programme, Shri
Vampad Sharma, Director (Administration),
ICAR, New Delhi, delivered a virtual lecture on
the importance of culture of integrity and its
role in national prosperity, highlighting the
need for transparency and ethical conduct to
prevent corruption in public institutions. In
addition, an Awareness Gram Sabha was
organized in Kurra village of Raipur district to
extend the message of vigilance and integrity to
the rural community. The programme was

conducted in the presence of Shri Ravi Shankar
Verma, Sarpanch of the village, along with
villagers including women farmers. The
initiative aimed to sensitize the rural
community about transparency, accountability,
and ethical practices in public life. The
observance of Vigilance Awareness Week
helped strengthen awareness among employees
and stakeholders regarding the importance of
integrity, transparency, and collective
responsibility in ensuring good governance.

Kisan Diwas (December 23,2025)

ICAR—National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur,
celebrated National Farmers' Day (India)
(Kisan Diwas) on 23 December 2025 with great
enthusiasm to honour the invaluable
contribution of farmers to the nation's food
security and agricultural development. The
programme was organized in the institute
auditorium with the participation of scientists,
farmers, students, and staff members.

The event began with an interaction
session where scientists of the institute shared
insights on innovative technologies and
sustainable approaches for managing biotic
stresses in crops. Emphasis was laid on climate-
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resilient agriculture, integrated farming
systems, and improved crop protection
strategies aimed at enhancing farmers' income
and productivity. Farmers also actively
participated in the discussion and shared their
field experiences, creating a platform for
meaningful exchange of knowledge between
researchers and farming communities. During
the programme, experts highlighted the
importance of farmer-centric research and the
need to strengthen collaboration between
scientists and farmers for addressing emerging
agricultural challenges. The celebration also
commemorated the birth anniversary of
Chaudhary Charan Singh, whose contributions
to agricultural reforms and farmers' welfare are
widely recognized. The programme concluded
with a renewed commitment by the institute to
continue developing practical technologies and
solutions that support farmers and promote
sustainable agricultural development in the
region.

Swachhta Pakhwada (16-31 December 2025)

The institute actively observed Swachhta
Pakhwada from 16th to 31st December 2025
with great enthusiasm and commitment. The
programme commenced with the
administration of the Swachhta Pledge to all
staff members, followed by awareness
campaigns promoting cleanliness and hygiene.
Various seminars, workshops, and training
programmes were organized focusing on waste
management, waste-to-wealth concepts, and
safe disposal practices. A comprehensive
cleanliness drive was undertaken across offices,
corridors, campus premises, and residential
areas, along with systematic weeding out of old
records and disposal of scrap materials.

ICAR-NIBSM

Digitalization initiatives were also promoted to
reduce paper usage and improve efficiency.
Plantation drives and campaigns against single-
use plastics were conducted to encourage
environmental sustainability. Community
outreach activities, including Shramdaan,
cleanliness drives in nearby villages, and
engagement with schools and local institutions,
were successfully carried out. Special
programmes such as Kisan Diwas celebrations,
competitions, signature campaigns, and
Swachhta rallies ensured active participation of
farmers, students, and staff. The Pakhwada
concluded with widespread awareness
generation, media engagement, and
reinforcement of the institute's commitment
towards maintaining a clean and sustainable
environment.

National Conference (December 11-12 ,
2025)

The ICAR—National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur, in
collaboration with the Biotic Stress
Management Society (BSMS), Raipur and the
Indian Phytopathological Society (IPS), New
Delhi, successfully organized a two-day
National Conference on “Novel Strategies for



Biotic Stress Management in Crop Plants”
during 11-12 December 2025 at the institute
campus.

The conference brought together
eminent scientists, academicians, researchers,
students, industry representatives, and policy
experts from across the country to deliberate on
recent advances and emerging strategies for the
management of insect pests, diseases, weeds,
and other biotic stresses affecting agricultural
crops. The programme served as an important
platform for scientific interaction, exchange of
innovative ideas, and strengthening
collaborative research efforts in the field of
plant protection and sustainable agriculture.

The inaugural session was graced by
distinguished dignitaries from ICAR institutes,
agricultural universities, and scientific
societies. Dr. P. K. Rai, Director,
ICAR-NIBSM, welcomed the guests and
participants and highlighted the institute’s
contributions towards integrated biotic stress
management, climate-resilient agriculture, and
sustainable crop protection technologies. He
emphasized the need for multidisciplinary
approaches involving advanced diagnostics,
forecasting tools, biotechnology, artificial
intelligence, and ecological interventions for
addressing emerging agricultural challenges.

During the inaugural programme,
dignitaries released conference publications,
technical bulletins, and proceedings related to
recent developments in biotic stress
management. The speakers emphasized the
importance of innovative research,
translational science, and farmer-centric
technologies for ensuring food security under
changing climatic conditions.

The conference featured keynote
lectures, invited talks, oral presentations, and

poster sessions covering a wide range of themes
including integrated pest and disease
management, biological control, host plant
resistance, microbial technologies, molecular
diagnostics, climate change and pest dynamics,

precision agriculture, digital surveillance
systems, and emerging innovations in crop
protection.

Scientists and researchers from various
institutes presented their latest findings and
interacted extensively with delegates and
students. Young researchers and students
actively participated in technical sessions,
showcasing their research contributions
through oral and poster presentations. The
conference also provided opportunities for
networking and scientific collaboration among
participants from different disciplines.



Alarge number of delegates from ICAR
institutes, State Agricultural Universities,
research organizations, private industries, and
academic institutions attended the conference.
The active participation and scientific
discussions reflected the growing importance
of integrated and sustainable approaches for
managing biotic stresses in agriculture.

The valedictory session concluded with
remarks highlighting the major
recommendations and future research priorities
emerging from the conference deliberations.
The organizing committee expressed gratitude
to all dignitaries, participants, sponsors,
collaborators, students, and staff members for
their valuable contributions towards the
successful conduct of the conference.

The National Conference reaffirmed
ICAR-NIBSM’s commitment towards
promoting scientific excellence, innovation,
and collaborative research for sustainable
management of biotic stresses in Indian
agriculture.

10" Research Advisory Committee
(December21-22,2025)

The 10" Research Advisory Committee (RAC)
meeting of I[CAR—National Institute of Biotic
Stress Management (ICAR-NIBSM), Raipur,
was held on 21 December 2025 to review the
research progress and provide strategic
guidance for future activities of the institute.
The meeting was attended by the RAC
Chairperson, Dr. H. S. Gupta, distinguished
committee members, the Director of the
institute, scientists, and other officials. During
the meeting, scientists of the institute presented
the progress of ongoing research projects
related to the management of biotic stresses in

crops, sustainable agriculture, and climate-

resilient farming systems. The committee
members carefully reviewed the scientific
outputs, discussed key achievements, and
provided constructive suggestions to
strengthen the research programmes and
improve their relevance to farmers and
stakeholders. The RAC members emphasized
the importance of interdisciplinary research,
technology dissemination, and collaboration
with national and regional institutions to
address emerging challenges in crop protection
and agricultural sustainability. The meeting
served as an important platform for evaluating
institutional performance and shaping future
research priorities in line with the objectives of
the Indian Council of Agricultural Research.
The programme concluded with a vote of
thanks, expressing gratitude to the RAC
Chairperson and members for their valuable
guidance and recommendations for advancing
the research mandate of the institute.

Vande mataram 150 years

ICAR-National Institute of Biotic Stress
Management (ICAR-NIBSM) celebrated the
150th anniversary of the national song Vande
Mataram with great enthusiasm and patriotic



spirit at its campus. The programme
highlighted the historical and cultural
significance of Vande Mataram, originally
composed by Bankim Chandra Chattopadhyay
in the novel Anandamath, which became a
powerful symbol of India's freedom movement.
On this occasion, scientists, staff members,
students, and officials of the institute assembled
to commemorate the legacy of the national song
and its role in inspiring patriotism and unity
among Indians. The programme included a

collective rendition of Vande Mataram, along
with brief remarks highlighting its historical
importance and enduring relevance in
strengthening national pride. The celebration
served as areminder of the values of patriotism,
unity, and dedication to the nation, encouraging
the institute community to uphold these ideals
while contributing to agricultural research and
national development. The event concluded
with a sense of collective pride and respect for
India's rich cultural heritage.



OUTREACH ACTIVITIES

SCSP Activities

One day Capacity building programme cum
distribution of input/items organized at ICAR-
NIBSM, Raipur under Schedule Caste-Sub
Plan: One day Capacity building programme
under Schedule Caste-Sub cum distribution of
input/items organized under Schedule Caste
Sub-Plan (SCSP) Component for 150 farmers
of Village- Pacheda on 7.11.2025 at ICAR-
National Institute of Biotic Stress Management
(ICAR-NIBSM), Raipur. The training was
organized and inaugurated in the chairmanship
Dr PK. Rai, Director, [CAR- NIBSM, Raipur.
Dr P.K. Rai, Director also addressed the
trainees on the importance of SCSP component

for the livelihood of SC farmers. On this
occasion Dr Pankaj Sharma, Joint Director,
SCHBR and Coordinator delivered lecture on
Role of Integrated biocontrol agent in
integrated diseases management, Dr S.K. Jain,
Principal Scientist on Major diseases of rice
and their management, Dr K.C. Sharma,
Principal Scientist on Stored grain pests and
their management and Dr Mallikarjuna J.
Senior Scientist on Rodents' management in
storage and field. After the training programme
storage bin (100 nos) were distributed to 100
farmers. Dr K.C. Sharma, Principal Scientist
and Dr Priyanka Meena, Scientist coordinated
the training programme.




Storage bin and mustard seed distributed to
SCSP beneficiaries under SCSP Scheme: The
inputs/items viz, mustard seed (Var. DRMR
135-50- 40 kg) and storage bin (100 nos) were
distributed to SCSP beneficiaries under
Schedule Caste Sub-Plan (SCSP) Component
for 100 farmers (Male and female) of Village-
Pacheda at ICAR-National Institute of Biotic

v

Stress Management (ICAR-NIBSM), Raipur
on 20.11.2025. Dr Pankaj Sharma, Joint
Director and Coordinator SCSP, TSP and NEH
Component, Sh Malay Bisht, Senior
Administrative Officer, Sh Zakir Khilji,
Comptroller and Dr K.C. Sharma, Principal
Scientist and Nodal Officer, SCSP were present




Agricultural tool kit distributed to SCSP
beneficiaries under SCSP Scheme: The
agricultural tool kit was distributed to SCSP
beneficiaries under Schedule Caste Sub-Plan
(SCSP) Component for 100 farmers (Male and
female) of Village-Pacheda at ICAR-National
Institute of Biotic Stress Management, Raipur
on 21.11.2025. Dr Anil Dixit, Joint Director,

Dr Pankaj Sharma, Joint Director and
Coordinator SCSP, TSP and NEH Component,
Dr Vinay Kumar, Senior Scientist, Dr Priyanka
Meena, Scientist and Nodal Officer, TSP,
Malay Bisht, Senior Administrative Officer, Sh
Zakir Khilji, Comptroller and Dr K.C. Sharma,
Principal Scientist and Nodal Officer, SCSP
were present during distribution of tool kit.




TSP Activities

Under the Tribal Sub-Plan (TSP) programme,
ICAR-NIBSM, Raipur implemented several
activities to enhance the livelihoods and
agricultural productivity of tribal communities.
During Janjatiya Gaurav Diwas Pakhwada
2025, tribal farmers, women, and youth
participated in awareness, training, and
capacity-building programmes. The institute
distributed mustard seed (Variety DRMR 135-
50) to tribal farmers from from the villages
Mohadi, Kevtara, Bharwadih, Pachari, and
Guma villages. A one-day capacity-building
programme was also organized, covering crop
protection, soil health, and integrated disease

management. Agricultural inputs such as
storage bins and sprayers were distributed to
beneficiary farmers to strengthen sustainable
agricultural practices.

NEH Activities

Under the Hill (NEH) Component, ICAR-
NIBSM implemented a programme through 13
KVKs under ICAR-ATARI, Zone VI,
Guwahati, for promotion of bio-inputs,
biocontrol technologies, and sustainable
agricultural practices in Assam, Arunachal
Pradesh, and Sikkim. A total of 34 training

programmes, 3 On-Farm Trials (OFTs), 7 Front
Line Demonstrations (FLDs), and 21
awareness activities were conducted. Bio-
fertilizers, mushroom spawn,
FYM/vermicompost, and plant protection
materials were distributed among farmers.
Demonstrations on Trichoderma, Jeevamrit,
Panchagavya, Neemastra, and Brahmastra
were organized extensively. The programme
resulted in increased adoption of biocontrol
agents, reduced chemical pesticide use, and
brought about 25 ha area under bio-control-
based crop management. A new biocontrol
laboratory was also established at KVK South
Sikkim, strengthening the dissemination of

biological crop protection technologies in the
North Eastern Region




ESTATE FACILITY

Open Top Chamber

The Open Top Chamber (OTC) facility was
established to study the impact of ongoing
climate change on crop production and its
interaction with different biotic stresses in
agriculture. The program aims to evaluate the
effects of climate change parameters such as
elevated CO: concentration and increased
temperature on plant growth, biological
processes, and yield parameters. OTCs are
designed to assess plant responses under
controlled environments with higher CO: levels,
temperature, and other gases, while precisely
regulating CO: concentration, temperature, and
humidity inside the chambers. This system
provides an innovative and cost-effective
approach to investigate the influence of elevated
COs, temperature, and humidity on plant growth
dynamics, yield response, and associated biotic
stresses. In this setup, CO- gas is supplied to the
chambers through gas cylinders and maintained
at predetermined levels using manifold gas
regulators, pressure pipelines, solenoid valves,
samplers, pumps, a CO: analyzer, and a PC-
linked Supervisory Control and Data Acquisition
(SCADA) system. The data generated from OTC
studies provide realistic insights for assessing the
impact of rising atmospheric CO2 and

temperature on plants and related biotic stresses,
which are useful for developing predictive
models for future climatic conditions.

Solar Panel

ICAR-NIBSM, Raipur is committed to
promoting sustainability through the adoption
of renewable energy, particularly solar power.
The institute has installed a total of eight solar
power units across the campus with capacities
ranging from 20 kVA to 300 kVA. These
installations include two ground-mounted units
of 300 kVA and 100 kVA, along with several
smaller rooftop units of 20 kVA, 25 kVA, and
30 kVA installed on the school building,
administrative building, library building, and
auditorium. Together, these systems provide a
combined installed capacity of 535 kVA. The
solar power systems generate approximately
1,500 kWh of electricity per day, which
significantly reduces the institute's dependence
on conventional energy sources. These
installations play an important role in meeting
the campus energy requirements while also
minimizing the carbon footprint. In addition,
surplus electricity generated from the solar
units is exported to the state electricity
department. By harnessing solar energy, the




institute not only decreases its reliance on
conventional power but also demonstrates its
commitment to environmentally responsible
practices. The integration of solar power at
NIBSM serves both as an efficient energy
solution and as a model for promoting
awareness and learning about sustainable
energy practices.

Dispensary facility

The dispensary was established on 18 February
2023 to provide first aid and basic healthcare
services to scientists, administrative staff,
students, and laborers of the institute. It also
facilitates the monitoring of essential health
parameters. One physician and one nurse are
appointed to provide primary medical care and
basic treatment to individuals in need. The
dispensary remains open on all working days,
except Sundays, from 9:00 AM to 5:30 PM.

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

An agroforestry-based Integrated Farming
System (IFS) has been developed at the C Block
of the institute campus under the SCSP and TSP
schemes to serve as a model demonstration unit
for farmers. As part of this system, Gmelina

arborea (white teak/Khamar tree) has been
planted along with various horticultural fruit
crops such as drumstick, lemon, guava, jamun,
dragon fruit, and papaya. In addition, flowering
plants including mongra, marigold, gandhraj,
and madhukamini have also been established to
enhance farm diversity. During the 2024-25
kharif and rabi seasons, several vegetable crops
such as brinjal, bottle gourd, Indian bean,
cucumber, ridge gourd, okra, bitter gourd, radish,
cabbage, red amaranth, coriander, cauliflower,
fenugreek, spinach, and knol khol were
cultivated. Field crops including mustard,
chickpea, and pea were also grown as part of the
integrated farming system.

Tissue culture laboratory

A Tissue Culture Laboratory was established in
the School of Crop Resistance System
Management by Vinay Kumar, Senior Scientist
(Agricultural Biotechnology).
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Selfie point

A selfie point was established within NIBSM
campus to take photos of important events of
the NIBSM.

Photowall

The ICAR-NIBSM Photo Wall is a popular
campus attraction serving as a focal point for
visitors, scientists and students. The wall
features photographs of significant academy
and training events and visits from prominent
dignitaries.

Residential Quarters

ICAR-NIBSM has residential accommodation
facilities within the campus for its employees.
The institute possesses a total of 24 residential
quarters, comprising 12 Type-VI quarters and
12 Type-III quarters, to provide

accommodation for scientific, technical, and

administrative staff working at the institute.
The residential campus is equipped

with basic amenities and provides a convenient

living environment for employees.

Shopping Complex

The Institute has shopping complex comprising
nine rooms within the institute campus to
provide service facilities for employees,
residents, students, and visitors.




WORKSHOPS/SYMPOSIUM/SEMINAR/CONFERENCE/
TRAINING/OTHER FORA

Workshops/Symposium/Seminar/Conference/Training/other Fora organized

S. No.[Symposia/seminar/training organized Period Organized by | Scientist associate (Dr.)
1. Brainstorming Workshop on Biotic and 21-22.07.25 |ICAR-NIBSM | A. Amarender Reddy
Abiotic Stress Management and Policy Issues
in Indian Agriculture
2. Swachhta Hi Seva Campaign (SHS) 17.9.25- [ICAR-NIBSM| Sushil K. Sharma
2.10.2025
3. Special Campaign 5.0 2-31.10.25 |ICAR-NIBSM| Sushil K. Sharma
4, Janjatiya Gaurav Diwas 1-15.11.25 [ICAR-NIBSM| Sushil K. Sharma
5. One-Day Training Programme on 14.11.25 ICAR-NIBSM | A. Amarender Reddy,
Bio-resource Centres (BRCs) under the Anil Dixit, Sushil K.
Janjatiya Gaurav Varsh Pakhwada programme Sharma, K. C. Sharma,
Priyanka Meena,
P. Mooventhan,
Mallikarjuna, J. and
J. Sridhar
6. National Conference on Novel Strategies for | 11-12.12.25 [ICAR-NIBSM | K K Mondal
Biotic Stress Management in Crop Plants
7. Swachhata Pakhwada 16-31.12.25 [ICAR-NIBSM| Pankaj Sharma
Niranjan Prasad H.P.

Workshops/Symposium/Seminar/Conference/Training/other Fora attended

perspectives

S. No.| Symposia/seminar/training attended | Period Organized by Scientist associate
1. 97" ICAR Foundation Day 16.7.25 National Academy of Pankaj Sharma
Agricultural Sciences,
NAAS, New Delhi
2. Workshop on Creation of Agricultural |23.9.25 IARI, PUSA New Delhi
Advisories using Kisan Sarathi Kosh.
Kisan Sarathi 2.0
3. Workshop on XMLisation of Standards | 24.9.25 NITS, Bureau of Indian
and Online Standards Development Standard, Noida, UP
4, Expert during 32 Annual group meeting | 6-8.8.25 RVSKVYV, Gwalior
of Rapeseed-Mustard workers
5. International conference on Global 5-7.10.25 MPUAT, Udaipur
research for sustainable agriculture and ICAR-NAARM,
allied sciences (GRISAAS-2025) Hyderabad
6. Training of Master Trainers on vigilance| 17-19.11.25 |ICAR-NAARM,

Hyderabad




7. Second Advisory Committee Meeting |6-7.1.25 ICAR-NAARM, P. Mooventhan
(NASF) Hyderabad
8. Methodological Workshop (NASF) 8.1.25 ICAR-NAARM,
Hyderabad
9. International Seminar on Technology  [19-20.3.25  |National Institute of
and Innovations for Gender Inclusivity Agricultural Extension
in Agriculture Management (MANAGE)
at Hyderabad
10. |Farmer FIRST Zonal Review Meeting |[11.7.25 ICAR-ATARI, Jabalpur,
MP
11. |2" International Extension Education |24-26.11.25 |Society of Extension
Congress (IEEC-25) on Rethinking Education at Siksha 'O’
Social Ecology in a Digital Landscape Anusandhan,
Bhubaneswar, Odisha
12.  |International Conference on Global 20-22.1.25 IGKYV Raipur and Mallikarjuna J
Research Initiatives for Agriculture, NADCL, J&K
Science and Technology
13. | XVIII Annual Review Meeting of All  [19-20.11.25 |SKUAST, Jammu
India Coordinated Research Project on
Nematodes in Agriculture
14. |IP Awareness Week 16-23.1.25 ICAR, TIARI, and [IMR  |Sandeep Adavi B
15. | Genome Editing Training - International 3-7.2.25 Division of Plant
Training Physiology, IARI
New Delhi in
collaboration with
Innovative Genomics
Institute, University of
California, Berkeley,
California, US
16. |International Conference on Navigating [20-21.2.25 BGGI, Sangrur Punjab;  [Anil Dixit
Unique Trends in Agricultural Research, Agri Meet Foundation,
Innovation, Engineering, Nutrition and Bharat
Technology “NUTRIENT-25”
17. |21-Days Winter School on Trends in 22.1.25- ICAR
Integrated Disease Management using | 11.2.25
Nano-technology: Challenges and way
forward
18. | Global Agriculture Conference on 20-21.6.25 | Agri Meet Foundation,

Harnessing Collaborative Agricultural
Research and Visionary Expertise for
Sustainability and Transformation
(HARVEST-25)

Bharat, UGC-MMTTC
JNVU Jodhpur, Southern
Federal University, Russia




19. |21 Days International Faculty 16.8.25- Agri Meet Foundation,  |Anil Dixit
Development Program Cum-Training |5.9.25 Bharat, UGC-MMTTC
“Academic Network For Nurturing JNVU Jodhpur, Southern
Agricultural Development Through Federal University, Russia
Advanced Training and Awareness”
ANNADATA-25
20. 12" International Conference on 16-18.11.25 [Goa College of
“Agriculture and Veterinary: Agriculture, Goa
Transformative Approach, Research and
Innovations Forum (ICAVRI-25)
21. |Participated in a Brainstorming Meeting|1.9.25 ICAR-NBAIM and the  |Sushil K. Sharma
on “Microbial Solutions for Soil and Crop Science Division,
Plant Health: Aligning Science with ICAR, NASC Complex,
Policy Imperatives” New Delhi
22.  |Participated 10" National Conference |15-17.9.25. |PGPR-Based Innovation
in Agriculture organised
by SKUKAST-Jammu
23. | Training work shop on “ValueLinks for {21-24.7.25  [Ministry of Agriculture  [Vinay N D
Agrifood Systems (VL4AFS), Novotel, and Farmers Welfare,
New Delhi Government of India, and
GIZ (Germany)
24.  [11" Indian Horticulture Congress, at 5-10.11.25 Horticultural Society of
Gandbhi Krishi Vignana Kendra, India, UHS Bhagalkot
University of Agricultural Sciences and UAS Bangalore
(UAS), Bengaluru, Karnataka
25. | PAT programme on Immobilizing 14.10.24- ICAR-IARI, New Delhi |Priyanka Meena
Cadmium in contaminated soil using 13.2.25
different phosphate amendments in
mustard
26. 12" International Conference on 15-17.11.25 |College of Dairy and
Emerging Issues in Agricultural, Food Food Technology,
Technology, Biological and Applied MPUAT, Udaipur, and
Sciences for Global Development Agro Environmental
(EIAFTBASGD-25) Development Society
(AEDS) Majhra Ghat,
Rampur, U.P.
27. |National conference on STAR “Current |23-25.2.25 Science and Technology [K. C. Sharma

Trends in Agriculture Research and
Extension Services: Shaping the Future
of Sustainable Agriculture and Food
Security

Application Remodel
Society (STARS), Jaipur,
Rajasthan in collaboration
with SKNAU, Jobner,
Rajasthan

Priyanka Meena




28. | Brainstorming Workshop on Biotic and |21-22.7.25  |Biologicals, Bioterrorism, |Pankaj Sharma
Abiotic Stress Management and Policy and Policy Gaps in Indian |Anil Dixit
Issues in Indian Agriculture Agriculture Sushil K. Sharma
L. L. Kharbikar
29. |ICAR - National Space Day on the 23.8.25 AP Shinde Symposium  [Priyanka Meena
theme “Research and Development in Hall, NASC Complex, Shravani Sanyal
Space Technology for Agricultural Pusa, New Delhi
Transformation
30. | ASM-IISc Symposium on the One 29-31.10.25 |American Society for Mamta Choudhary
Health Approach to AMR Microbiology and IS¢ |B. K. Choudhary
Bengaluru Soumya Dash
31. | Sixth International Agronomy Congress |24-26.11.25 |Indian Society of Anil Dixit
on “Re-envisioning Agronomy for Agronomy, New Delhi  |Priyanka Meena
Smart Agri-food Systems and Vinod K. Wasnik
Environmental Stewardship”
32. |International Conference on Sustainable|27-29.11.25 |KSNUAHS, Shivamoga [Yogesh Yele
Management of Fall Armyworm and ICRISAT, Hyderabad
(INCOFAW 25)
33. |National Conference on Novel 11-12.12.25 |Biotic Stress Management [All scientist
Strategies for Biotic Stress Management Society (BSMS), Raipur,
in Crop Plants in collaboration with the
Indian Phytopathological
Society (IPS), New Delhi
34. | Training Programme on Meta-Analysis |8-12.12.25 |ICAR-NAARM, Shravani Sanyal

Hyderabad




PUBLICATIONS

Research and Review Papers

Adavi, S. B, Sathee, L, Pandey, R and Yadav, P.
(2025). Nitrate-dependent changes in the
primary and lateral root growth in wheat
seedlings require the coordinated action of

auxin, calcium and nitric oxide. Nitric Oxide.
150,11-22.

Basandrai, A. K, Sharma, M, Basandrai, D,
and Pande, S. Bill McL and Siddique, KHM.
(2025). Variation in populations from Western
Australia causing Botrytis grey mould of
chickpea. Journal of Mycology and Plant
Pathology, 54(4),445-456
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Kumar. (2025). Inheritance of field resistance
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Journal of Mycology and Plant Pathology,
55(2),168-173.

Bhardwaj N.R., Yadav, P, Meena, B. L, Singh,
B.L, Singh, V.V, Sharma, P, Sharma, H. K and
Rai, P. K. (2025). Evaluation of white rust
resistance coupled with quantifcation of
Albugo candida oospores in Brassica juncea
genotypes indicates towards possible route of
disease spread within India. Tropical Plant
Pathology, 50(1). DOI:10.1007/s40858-024-
00689-7

Chethankumar, M, Yele, Y, Sharma, K. C. and
Jeer, M. (2025). Silicon supplement reduces
the impact of climate change and enhances
tolerance to pink stem borer infestation in

wheat. Journal of Pest Science, 98,2449-2457.
Gangana Gowdra, V. M, Lalitha, B. S, Halli, H.
M, Senthamil, E, Negi, P, Jayadeva, H. M,
Basavaraj, P. S, Harisha, C. B, Boraiah, K. M,
Adavi, S. B, Suresha, P. G, Nargund, R,
Mohite, G. and Reddy, K. S. (2025). Root
growth, yield and stress tolerance of soybean to
transient waterlogging under different climatic
regimes. Scientific Reports, 15(1), 6968.

Harish, M. N, Choudhary, A. K, Dass, A, Singh,
V. K, Rajanna, G. A, Bana, R. S, Paramesh, V,
Varatharajan, T, Bhupenchandra, I, Sadhukhan,
R, Kumar, A, Sachin, K. S, Teli, K. G, Singh, S.
R. K, Raut, A. A, Sannagoudar, M. S,
Muniyappa, L. and Prasad, H. P. N. (2025).
Double zero-tilled bed-planting and optimized
P-fertilization in maize-wheat rotation: An
empirical investigation on root architecture,
carbon-phosphorus dynamics, and soil carbon

pools. Journal of Environmental Management,
392, 126668.

Kharbikar, L. L, Shanware, A. S, Nandanwar,
S. K, Saharan, M. S, Nayak, S, Martha, S. R,
Marathe, A, Dixit, A, Mishra, N. S and
Edwards, S. G. (2025). An in silico perspective
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Info App for Advanced Lathyrus Cultivation: A
Smart Companion for Farmers), Ropan
Agriculture Magazine. Pp 29-32.

Mooventhan, P, Gunjan Jha, Shravani Sanyal,
Niranjan Prasad, Suman Singh and Hem
Prakash Verma. (2025). ®ShY 0 - T
f$foTea usa: fhaml & oy I iR SfawR &1
| (Kadaknath App - A Digital Initiative: A
Source of Knowledge and Opportunities for

Farmers), Ropan Agriculture Magazine. Pp 44-
47.

Mooventhan, P, Gunjan Jha, Suman Singh and
Hem Prakash Verma. (2025). SIdar] SE &
D! fr e I Wil 1 [G=MH U Hed (Climate-
Smart Rice Varieties: A Step Towards
Sustainable Farming), Ropan Agriculture
Magazine. Pp 11-12.

Mooventhan, P, Gunjan Jha, Suman Singh and
Hem Prakash Verma. (2025). YT Hels & a1
AN YeiY: WISl A o, fdbed SfuHd
(Crop Residue Management After Paddy
Harvest: Do Not Burn Stubble - Adopt
Alternative Practices), Ropan Agriculture
Magazine. Pp 29-30.

Mooventhan, P, Gunjan Jha, Suman Singh and
Hem Prakash Verma. (2025). o 3;' (@T“T ?\) fafdr
SRT Isoll 9 Idred (Vegetable Nursery
Production by Pro-Tray (Cell Tray) Method),
Ropan Agriculture Magazine. Pp 3-5.

Mooventhan, P, Hem Prakash Verma and

Suman Singh. (2025). SHIIATAH & SMfearit
W Pl ™A (Goat rearing uplifts tribal
farmers), Kheti Agriculture Magazine. Pp -18-
20.

Mooventhan, P, Hem Prakash Verma and
Suman Singh. (2025). Goat farming as a
profitable alternative for tribal farmers: An
experience from FFP at Chhattisgarh. Indian
Farming, 75(10), 61-64.

Mooventhan, P, Hem Prakash Verma and
Suman Singh. (2025). Women empowerment
initiatives under the Farmer FIRST Programme
for the livelihood development of tribal farm
women in Chhattisgarh. Indian Farming,
75(10), 53-56.

Policy Papers

Gaikwad, B. B, Kurade, N. P, Rathod, S, Paul,
N. C, Ponnaganti, N, Kumar, K. R, Pawar, S. S,
Khapte, P. S, Changan, S. S, Reddy, A. A, ....
Rai, P. K. and Reddy, K. S. (2025). Abiotic
Stress Resilience in Indian Agriculture: A
Policy Framework (Policy Paper No. 06/2025).
ICAR-National Institute of Biotic Stress
Management, Raipur, ICAR-National Institute
of Abiotic Stress Management, Baramati,
ICAR-National Academy of Agricultural
Research Management, Hyderabad, and Indian
Society of Agricultural Economics, Mumbai.
Pp.1-52.

Meena, P, Minz, K. A, Sharma, K. C,
Mooventhan, P, Sivaraman, N, Vinayagam, S.
S, Dixit, A, Reddy, A. A, Lal, G. and Rai, P. K.
(2025). Climate Change Effects on Insect Pests



and Economic Losses in India (Policy Paper
No. 3/2025, pp. 1-66). ICAR-National Institute
of Biotic Stress Management and
ICAR—National Academy of Agricultural
Research Management.

Mooventhan, P, Verma, H. P, Singh, S, Singh,
U, Sharma, K. C, Meena, P, Reddy, A. A,
Venkatesan, P, Vinayagam, S. S, Lal, G. and
Rai, P. K. (2025). Enhancing agricultural
productivity among smallholder farmers in
India through agricultural drone services
(Policy Paper No. 2/2025, pp. 1-32). ICAR-
National Institute of Biotic Stress
Management.

Reddy, Amarender A., Kurade, N. P,
Gaikwad, B. B, Minz, K. A, Srinivas, K,
Kumar, N. R, Kumar, A, Lal, G, Reddy, K. S.
and Rai, P. K. (2025). Biotic Stress Resilience in
Agriculture: A Policy Framework (Policy
Paper No. 05/2025). ICAR-National Institute
of Biotic Stress Management, Raipur, I[CAR-
National Institute of Abiotic Stress
Management, Baramati, ICAR-National
Academy of Agricultural Research
Management, Hyderabad, Indian Society of
Agricultural Economics, Mumbai, and
International Food Policy Research Institute,
New Delhi. Pp. 1-49.

Reddy, Amarender A. and Prasad, Y. G.
(2025). Two Decades of Bt Cotton in India:
Impact and Policy Imperatives. ICAR-Central
Institute for Cotton Research (CICR), Nagpur.
Pp. 1-42.

Reddy, Amarender A, Minz, K. A, Meena, P,
Sharma, K. C. and Rai, P. K. (2025). Atlas of

Invasive Insect Species: Status of Geographical
Distribution and Economic Losses in India.
ICAR-National Institute of Biotic Stress
Management (ICAR-NIBSM), Raipur,
Chhattisgarh, INDIA. Pp. 1-106.

Reddy, Amarender A. and Minz, K. A (eds.)
(2025). Proceedings of Brainstorming
Workshop on Biotic and Abiotic Stress
Management and Policy Issues in Indian
Agriculture. ICAR-National Institute of Biotic
Stress Management (ICAR-NIBSM), Raipur,
Chhattisgarh, India. 51 pp.

Reddy, Amarender A, Minz, K. A, Tiwari, V.
L. and Rai, P. K. (2025). Atlas of Invasive Plant
Pathogens: Status of Geographical
Distribution and Economic Losses in India.
National Institute of Biotic Stress Management
(ICAR-NIBSM), Raipur, Chhattisgarh, India.
Pp.1-87.

Reddy, Amarender A, Suresh, A, Praveen, K.
V, Singh, D. R. and Rai, P. K. (2025). Profiling
Biotic, Abiotic and Institutional Risks in
Rainfed Farming and Coping Strategies
(Policy Paper No. 01/2025). ICAR-National
Institute of Biotic Stress Management (ICAR-
NIBSM), Raipur. Pp. 1-37.

Sainath, B., Reddy, A. A, Pal, B. D, Kumar, A,
Kumar, U, Das, A. and Rai, P. K. (2025).
Distributional Consequences of U.S. Tariff
Shocks on India's Economy: Insights from a
Computable General Equilibrium Model
(Policy Paper No. 04/2025), ICAR-National
Institute of Biotic Stress Management, Raipur.
ICAR-Research Complex For Eastern Region,
Patna, and International Food Policy Research
Institute, New Delhi.



e-Publication

Shrivastava, A, Jain, L. and Kumar, V. (2025).
Exploring the potential of bacterial endophytes
from Medicinal plant Gudmar (Gymnema
sylvestre) with plant beneficial traits and
antimicrobial efficacy against phytopathogens.
(Total 6 Nos): Accession no. PV982395 -
PV982400

Shrivastava, A, Jain, L. and Kumar, V. (2025).
Exploring bacterial endophytes from Isabgol
(Plantago ovata) and important medicinal plant
for Plant growth-promoting and antimicrobial
potential against phytopathogens. (Total 12
Nos): Accessionno. PV982404 - PV982415

Shrivastava, A, Jain, L. and Kumar, V. (2025).
Bacterial endophytes isolated from medicinal
plant Rauvolfia serpentina having Plant
growth-promoting and antimicrobial potential
against phytopathogens. (Total 3 Nos):
Accessionno. PV982401 - PV982403

Books and e-Book

Choudhary, M, Choudhary, B. K, Rai, P. K,
Sharma, P. and Barbuddhe, S. B. (2025).
Antimicrobial resistance: A hidden enemy in
our backyard. International Books and
Periodical Supply Service, Pp 1-218. ISBN
978-93-66267-76-0; E-ISBN 978-93-66261-
47-8

Reddy, A. A. (2025). Weathering the Storm:
Farmer Resilience and Adaptive Strategies to
Crop Losses, 198 Pages, CRC Press.
https://www.taylorfrancis.com/books/mono/1
0.1201/9781003582878/weathering-storm-
amarender-reddy

Mobile Apps

https://agripulse.info/

Copyright applied for three Mobile
Applications during 2025 at Copyright Office
ofIndia

1. Diary Number: 7276/2025-CO/SW
(Foldscope Info)

2. Diary Number: 7187/2025-CO/SW
(Kadaknath Info)

3. Diary Number: 7157/2025-CO/SW
(Lathyrus Info)

Other

MoU signed between ICAR—National Institute
of Biotic Stress Management (NIBSM), Raipur
and PRADAN, Chhattisgarh to strengthen
collaboration in the establishment and scientific
validation of Bio-Resource Centres (BRCs), bio-
input experimentation, and development of
model villages across the state. Key Signatories:
P. K. Rai (Director, ICAR-NIBSM, Raipur) and
Mr. Manoj Kumar (State Lead, PRADAN);
Coordination Staff: Mr. Kuntal Mukherjee
(Integrator, PRADAN) and Facilitator: A.
Amarender Reddy (JD, ICAR-NIBSM, Raipur).



GeneBank Submission

S. No.

Name of Organism

Authors

Nos.

GenBank Accession Nos.

1.

Mitochondrial COI gene sequences for
Thrips species

Jandrajupalli Sridhar,
Dhimar Akanand,
Dnanendra K. Rana,
Yogendra K. Chandel,
P N. Sivalingam

133

PV918895-PV918897,
PV945898-PV945906,
PV946152-PV946156,
PV952764-PV952773,
PV973026-PV973034,
PV973046-PV973050,
PV973151-PV973155,
PV973793-PV973808,
PV973809-PV973815,
PV973867-PV973873,
PV973882-PV973891,
PV973892-PV973901,
PV980078-PV980087,
PV982077-PV982085,
PV982086-PV982098,
PV997992-PV997998,
PX022828-PX022829,
PX057252-PX057255,
PX063799-PX063808

Mitochondrial COI gene sequences
Asian Black Chilli Thrips,

Thrips parvispinus

Jandrajupalli Sridhar
Santosh B. Kachi

P N. Sivalingam
Kirti A. Chaudhari

93

PV918708, PV926419,
PX063825-PX063833,
PX063925-PX063933,
PX064067-PX064076,
PX064695-PX064704,
PX066905-PX066914,
PX067007-PX067019,
PX069542-PX069547,
PX069826-PX069829,
PX069830-PX069838,
PX090911

Bacillus subtilis subsp. subtilis strain
NIBSM_CF-1 Surfactin (Sfp) gene

Bacillus stercoris strain NIBSM_CR-14
Surfactin (sfp) gene

Subramanian, K, Kumar, V,

Jain, L, Sivalingam, P.N,
Tiwari, A, Basandrai, D.
and Kaushal, P.

PV014869

PQ963861

The whole genome sequence of

Myroides odoratimimus

Binod Kumar Choudhary'*,

Mamta Choudhary', Gyan
Prakash Rai?, Sukhadeo B.
Barbuddhe?, Asheesh
Shanker?

—

CP121791




The whole genome sequence of
Leclercia adecarboxylata NIBSM L1

Binod Kumar Choudhary",
Mamta Choudhary’,
Sukhadeo B. Barbuddhe’
and Swapnil Prakash Doija

CP199771

16S rDNA sequences of Bacterial
endophytes isolated form Gymnema
sylvestre (Gudmar) having potential
PGP and Antimicrobial activities

Shrivastava, A, Jain, L. and
Kumar V.

PV982395 — PV982400

16S rDNA sequences of Bacterial
endophytes isolated form Plantago
ovata (Isabgol) having potential PGP
and Antimicrobial activities

Shrivastava, A, Jain, L. and
Kumar V.

12

PV982404 — PV982415

Bacterial endophytes isolated from
medicinal plant Rauvolfia serpentina
having Plant growth-promoting and
antimicrobial potential against
phytopathogens

Shrivastava, A, Jain, L. and
Kumar, V.

PV982401 - PV982403




AWARDS AND RECOGNITION

Awards and Recognition received by NIBSM Scientists

ICAR Technology Number:
ICAR-AED-NAARM-Model-2025-010

Awards/Recognition Year/ Offered/organized by Scientist (Dr.)
Period
Norman E. Borlaug Award 2025 BGGI, Sangrur Punjab Anil Dixit
Rafi Ahmed Kidwai Award 2025 Agri Meet Foundation, Bharat,
UGC-MMTTC JNVU Jodhpur,
Southern Federal University,
Russia
Eminent Scientist Award 2025 National Agriculture Pankaj Sharma
Development Cooperative Ltd
(NADCL), Srinagar, J&K,
International Conference
(GRIAST 2025), IGKYV, Raipur
Fellowship 23.2.25 |Society for Rapeseed-Mustard
Research, ICAR-IIRMR,
Bharatpur
Distinguished Scientist Award 5-7.10.25|Society for Scientific
Development in Agriculture and
Technology, International
Conference MPUAT, Udaipur
Young Scientist Award 2025 IGKYV Raipur and NADCL, J&K |Mallikarjuna J
ICAR Technology Certification 16.7.25 |ICAR, New Delhi P. Mooventhan et al.

Fellow

Hyderabad, Telangana

ICAR Technology Certification 16.7.25 |ICAR, New Delhi R. K. Murali Baskaran
ICAR Technology Number: P. Mooventhan
ICAR-CS-NIBSM-Product-2025-2029
Best Scientist Award 7.10.25 |ICAR-NIBSM Lata Jain

Shravani Sanyal
First Prize in Quiz Competition at 27.10.25 |ICAR-NIBSM Shravani Sanyal
Special Campaign 5.0
Oral presentation award 15.11.25-| 12" International Conference at |Priyanka Meena

17.11.25 |Maharana Pratap University
Young Environmental Scientist Award of Agriculture and Technology
Udaipur, Rajasthan

Telangana Academy of Sciences (TAS) |24.12.25 |Osmania University Campus, A. Amarender Reddy




Outstanding Research award in Social

Science

24-26.12.25

Society of Extension Education
at Siksha 'O' Anusandhan,
Bhubaneswar, Odisha

P. Mooventhan

1" Best Poster Award

3" Best Poster Award

11-12.12.25

National Conference by BSMS
at ICAR-NIBSM, Raipur,
Chhattisgarh

Hem Prakash Verma
M. L. Sharma
P. Mooventhan

Suman Singh
P. Mooventhan
Hem Prakash Verma

Sithanantham Award for 'Outstanding (2025 Society of Biocontrol R. K. Murali Baskaran
Impact of Biological Control Research Advancement, ICAR-NBAIR,

and Development' Bengaluru

Member in Editorial Board of Journal [2025 Elsevier Publication R. K. Murali Baskaran
of Natural Pesticide Research

Best Poster Presentation Award 11-12.12.25|National Conference on "Novel| R. K. Murali Baskaran

Best Poster Presentation award

Best Poster Presentation Award

Best Poster Presentation Award

Strategies for Biotic Stress
Management in Crop Plants"
organized by Biotic Stress
Management Society (BSMS),
Raipur in collaboration with
Indian Phytopathological Societ

Lata Jain

Vinay Kumar

V. K. Choudhary
S. K. Sharma
Anil Dixit

WP. K. Rai

(IPS), New Delhi

Abha Tiwari
Vinay Kumar
Lata Jain

Penki Jenny

P. N. Sivalingam
Daisy Basandrai
P. K. Rai

Anisha Srivastava
Lata Jain

Vinay Kumar
Subramanian, K
A K. Singh




FACILITATION TO PHYSICALLY CHALLENGED
SCIENTIFIC, NON-SCIENTIFIC AND STUDENTS OF NIBSM

ICAR—National Institute of Biotic Stress Management provides an inclusive and barrier-free working
environment for physically handicapped administrative staff in accordance with Government of India
and ICAR guidelines.
The following facilities have been extended:
e Barrier-free access through ramps and wide entry points in office buildings
o Proper lift facilities have been provided in all multi-storeyed buildings to facilitate easy and safe
access for Persons with Disabilities (PwD).
e Posting on ground floor, as far as practicable.
e Accessible washrooms and nearby common facilities.
e Supportive work allocation considering physical requirements.
o Official transport assistance, whenever required.
o Leave and other concessions as admissible under Gol / ICAR rules.
These measures ensure dignity, safety, and effective participation of physically handicapped
staff in administrative functioning.




JOINING AND RELIEVING OF STAFF

New Joining in the institute - ICAR-NIBSM, Raipur

S. No. | Name Designation Date of Joining
1 Sh. Zakir Hussain Khilji Comptroller 10.03.2025
2. Dr. Pramod Kumar Rai Director 05.04.2025
3. Sh. Nirmal Singh Assistant 01.10.2025
4 Polepongu Srilatha Scientist 27.10.2025

Relieving from the institute - ICAR-NIBSM, Raipur

S. No.| Name Designation Date of Relieving
1. Sh. Mahesh Chand Jetwani | Administrative Officer 29.12.2025
DPC conducted
S. No. | Name Designation Date
1. Dr. Sridhar J. Senior Scientist 24.03.2025
2. Dr. Lata Jain Principal Scientist 14.05.2025
3. Dr. Vinay Kumar Principal Scientist 15.05.2025
4. Dr. Soumya Dash Scientist 23.05.2025
5. Dr. Mallikarjuna J. Senior Scientist 24.09.2025




NIBSM BUDGET (ALLOCATION AND EXPENDITURE)

Receipt of budget and expenditure of NIBSM as on 31-12-2025

Name of the Unit | Head RE 2025-26 | Fund Actual Percentage | Percentage
Received | expenditure | with with respect
till date respect to | to fund
31-12-2025 RE 2025-26 | received

A B C D E F

Other than NEH, TSP & SCSP

General | 679 509.21 611.94 90.12 120.17

Capital | 729.41 322.03 264.94 36.32 82.27

TSP Head

General | 35 26.25 22.73 64.93 86.58
ICAR-NIBSM, | Capital |15 11.25 7.13 47.52 63.35
RAIPUR C.G. NEH Head

General | 50 37.49 25.27 50.53 67.40

Capital |0 0 0 0 0

SCSP Head

General | 50 37.49 35.41 70.83 94.47

Capital | 50.39 37.78 12.23 2428 32.38




INSTITUTE GOVERNING COMMITTEES

RESEARCH ADVISORY COMMITTEE

1. [Dr. H.S. Gupta Chairman
Former Director, ICAR-IARI, Director General, Borlaug Institute for South Asia, New Delhi
2. |Dr. M.K. Naik Member
Former-Vice Chancellor and Director of Extension, UAS, Raichur, Karnataka
3. | Dr. Anil Kumar Saxena Member
Former Director, ICAR-NBAIM, Mau
4. |Dr. I.P.S. Ahlawat Member
Former Head, Division of Agronomy, I[CAR-IARI, New Delhi
5. | Dr. V.V. Ramamurthy Member
Former Principal Scientist, Division of Entomology, ICAR-IARI, New Delhi
6. | Dr. Ashok Kumar Member
Former ADG (Animal Health), ICAR, New Delhi
7. | Dr. Kalkuli M Shanker Member
ICAR Emeritus Scientist, Veterinary College, Shimoga, Karnataka
8. | Dr. Ram Singh Member
Professor (Agricultural Economics) and Head, School of Social Sciences, CAU, Imphal
9. [Dr. PK. Rai Member
Director, ICAR-NIBSM, Raipur
10.| ADG (PP&B) Member
ICAR, Krishi Bhawan, New Delhi
11.|Dr. P. N. Sivalingam Member
Principal Scientist (Agricultural Biotechnology) ICAR-NIBSM, Raipur Secretary
QUINQUENNIAL REVIEW TEAM (2017-2022)
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, PDKV, 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, ICRISAT, Hyderabad
9. [ Dr. Anil Dixit Member
Joint Director (SCHBR), NIBSM, Raipur Secretary




INSTITUTE MANAGEMENT COMMITTEE

1. [Dr. P. K. Rai Chairman
Director, ICAR-NIBSM, Baronda, Raipur (C.G.)
2. |Directorate of Agriculture Member
Chhattisgarh
3. | Dr. Shashi Bhushan Singh Member
Director, Department of Horticulture, Bhopal, M. P.
4. |Dr. R. R. B. Singh Member
Vice Chancellor, Dau Shri Vasudev Chandrakar Kamdhenu University, Durg (CG).
5. | Dwarikesh Pandey Member
6. | Doman Chandravanshi (Two
Agricultural /
rural
non-official
members)
7. | Dr. Biswapati Mandal Member
Retired Prof. VC, BCKV Mohanpur (W.B.)
8. |Dr. S. Anandhan
Principal Scientist (Biotechnology) and National Fellow, (Four
ICAR- Directorate of Onion and Garlic Research, Pune Scientist of
9. | Dr. Sivakumar G Council's /
Principal Scientist, Plant Pathology), NBAIR, Bangalore Institute)
10.| Dr. Celia Chalam Vasimalla
Head and Principal Scientist, [CAR NBPGR, New Delhi
11.| Dr. Poonam Jasrotia Member
ADG (PP and B) ICAR Krishi Bhawan New Delhi
12.|Dr. S. K. Pathak Member
Joint Secretary (Finance), ICAR, Krishi Bhawan, New Delhi (Former Sr. Comptroller,
Indian Veterinary Research Institute, Bareilly)
13.|Head of Office, Member
ICAR-NIBSM, Raipur Secretary




BOARD OF STUDIES, NIBSM, RAIPUR

Scientist and Warden (Girls Hostel)

1. | Dr. P. K. Rai Chairman
Director

2. | Dr. P. K. Agrawal Convenor
Joint Director (Education)

3. | Dr. Anil Dixit Member
Joint Director (SCHMR)

4. | Dr. Kalyan K. Mondal Member
Joint Director (Research)

5. | Dr. Pankaj Sharma Member
Joint Director (SCHBR)

6. | Dr. A. Amarender Reddy Member
Joint Director (SCHPSR)

7. | Dr. Daisy Basandrai Member
Joint Director (SCRSR)

8. | Dr. S. K. Jain Member
Principal Scientist and OIC PME

9. | Dr. P. N. Sivalingam Member
Principal Scientist and Coordinator PG

10. [ Dr. Sridhar J. Chandrupatla Member
Senior Scientist and Controller of Examination

11. | Dr. Sandeep Adavi B Member
Scientist and Warden (Boys Hostel)

12. | Dr. Priyanka Meena Member

13.| Dr. K. C. Sharma
Principal Scientist and Coordinator UG

Member Secretary




LIST OF INSTITUTE FUNDED/EXTERNAL FUNDED/AICRP PROJECTS

A. Institute Funded Projects

Investigation of Multi-Component
Synergistic Seed Priming Approaches to
Enhance Disease Resistance in Rice

S. |Project code and title PI (Dr.) Co-PI (Dr.) Period
No.
1. School of Crop Health Biology Research
1. [CRSCNIBSMSIL202400500059 Pankaj Sharma R. K. Murali Baskaran|2024-2027
Estimation of biotic stress-induced yield K. K. Mondal
losses in crop plants Sridhar J.
Mallikarjuna J.
Shravani Sanyal
Arkaprava Roy
S. K. Jain (w.e.f. July
2025)
2. |CRSCNIBSMSIL202100300039 R. K. Murali Baskaran|K.C. Sharma 2021-2026
Development of plant volatile organic Yogesh Yele
compounds (VOCs) repository for pest
management
3. |CRSCNIBSMSIL 202100500041 Yogesh Yele R. K. Murali Baskaran|2021-2026
Impact of climate change on fitness and gut Mamta Choudhary
microbial diversity of fall armyworm, B. K. Choudhary
Spodoptera frugiperda
4. [CRSCNIBSMCIL 202200100049 B. K. Choudhary Mamta Choudhary 2022-2026
Elucidating the effect of climate change on Lata Jain
one health components in different Soumya Dash
agro-climatic zones of India Yogesh Yele
5. [CRSCNIBSMCIL202100800044 L. L. Kharbikar Anil Dixit, 2021-2026
Study of genomic variations related to V. K. Choudhary
stress adaptations in weeds from selected Deepak Kumar
agro-ecological zones in India
6. |CRSCNIBSMCIL202400600060 Mamta Choudhary B. K. Choudhary 2024-2027
Exploring phytochemicals for combating Vinay Kumar
antibiotic resistance in microbial pathogens S. Nety
7. |CRSCNIBSMCIL202400900063 Shravani Sanyal K. K. Mondal 2024-2029
Development of predictive model to study Pankaj Sharma
the population dynamics of insect pest and Priyanka Meena
diseases under climate change regime Sonali Deole
8. |CRSCNIBSMSIL202500400071 Arkaprava Roy Priyanka Meena 2025-2029
Understanding plant-available silicon status S. K. Sharma
and harnessing silicon-solubilizing bacteria
for improved soil nutrient dynamics and
rice ionomics in central Indian Inceptisols
9. |CRSCNIBSMSIL202500500072 Niranjan Prasad H.P. |Sandeep Adavi B. 2025-2028




I1. School of Crop Health Management Research

10.| CRSCNIBSMSIL 202200200050 S. K. Sharma Lata Jain 2022-2026
Developing antimicrobial biosurfactant-
producing bacterial resources form
Chhattisgarh state for control of
phytopathogens causing diseases in
chickpea
11.|CRSCNIBSMCIL 202100600042 Sridhar J. Anil Dixit 2021-2026
Pest and disease dynamics and their Lata Jain
management under emerging production V. K. Wasnik
system
12.[CRSCNIBSMCIL202400300057 Lata Jain Mamta Choudhary 2024-2027
Development of potent bacteriophage Chandrahas Das
repository to contain anti-microbial
resistant food-borne-zoonotic infections
13.|CRSCNIBSMCIL.202400400058 Soumya Dash Mamta Choudhary 2024-2027
Emergence of antimicrobial resistance in Priyanka Meena
livestock, their profiling and mitigation V. K. Wasnik
Rasmi H.M
14.|CRSCNIBSMSIL202500100068 V. K. Wasnik S.K. Sharma 2025-2028
Development of natural farming production Sridhar J.
technology for rice — chickpea cropping Arkaprava Roy
system to improve the soil-plant health and Soumya Dash
enhance the system productivity Anil Dixit
II1. School of Crop Resistance System Research
15.|CRSCNIBSMSIL.202100900045 Mallikarjuna J. P. N. Sivalingam 2021-2026
Identification of novel genetic resources Sridhar J.
and genes in selected crop- pest system L. L. Kharbikar
against biotic stresses Ashish Marathe
Vinay N.D.
16.|CRSCNIBSMSIL202401000064 Vinay Kumar K. K. Mondal 2024-2027
Unravelling Phytobiome mediated broad- Lata Jain
spectrum resistance to bacterial leaf blight
and blast diseases in rice
17.|CRSCNIBSMCIL202401100065 Vinay N. D. Mallikarjuna J, 2024-2027
Introgression of Virus resistance into Okra Sandeep Adavi B.
from novel wild gene pool taxa Daisy Basandrai
R. K. Yadav
18.|CRSCNIBSMCIL202401200066 Daisy Basandrai Ashish Marathe 2024-2028
Unravelling and validating soybean genes Milind B.
conferring resistance to yellow mosaic Ratanaparkhe

Sanjeev Kumar




19.|CRSCNIBSMSIL202401300067 Sandeep Adavi B. Vinay N. D. 2024-2027
Understanding the interaction between Niranjan Prasad
abiotic stress and tomato wilt complex for
uncovering key physiological signatures
and metabolites
20.[CRSCNIBSMSIL202500200069 Vinay Kumar Daisy Basandrai 2025-2028
CRISPR/ Cas-mediated genome editing for K. K. Mondal
developing broad Spectrum resistance to P. K. Rai
BLB and blast disease of rice
21.|CRSCNIBSMSIL202500300070 P. N. Sivalingam Ashish Marathe 2025-2028
Identification and validation of host
susceptibility factors in mungbean and
tomato against begomovirus infection
IV. School of Crop Health Policy Support Research
22.[CRSCNIBSMSIL2021012000048 K.C. Sharma S. K. Jain 2021-2026
Pest risk analysis of agriculturally Shravani Sanyal
important potential invasive pest and
diseases in India
23.|CRSCNIBSMSIL202500600073 Priyanka Meena Arkaprava Roy 2025-2028
Efficacy of nanosilica in reducing arsenic K. C. Sharma
accumulation and enhancing biotic stress
resistance in rice under arsenic-affected
areas of India
B. Externally Funded Projects (On-going)
S. Project code and title PI Co-PI Year |Sponsor| Budget
No.
1. [EFP006 (CRSCNIBSMCOL201600100019)|P. Mooventhan (B. K. Choudhary [2016-[ ICAR - |1.99 Crores
Socio-economic upliftment of tribal farmers Sridhar J. 2026 | FFP
through biotic stress management strategies Mallikarjuna J.
in rice fallow pulse cropping system- V. K. Wasnik
A integrated farming approach Vinay N. D.
Arkaprava Roy
G.L. Sharma
H.K. Singh
2. |[EFP011 (CRSCNIBSMCOP202100100037) |L.L. Kharbikar |Anil Dixit 2021-| DBT  [0.669 Crores
Development of diagnostic kits for quick 2026
detection of CTV, HLB and Phytophthora rot
diseases in citrus of North East India
3. |[EFP013 (CRSCNIBSMCOP202300100053)|P. Mooventhan [Gunjan Jha, 2023-| NASF [1.57 Crores
Agripreneurship for sustainable agricultural [(CCPI) Shravani Sanyal | 2026
development: technological and institutional Niranjan Prasad
innovations and strategies




4. |EFP014 (CRSCNIBSMCOP202400100055) | Ashish Marathe|P. N. Sivalingam | 2024-] ICAR [ 1.06 Crores
Enhancing climate resilience and ensuring Sandeep B. 2026
food security with genome editing tool Adavi
(Soybean component)
C. AICRP/Network Projects (On-going)
S. Project code and title PI Co-PI Year [Sponsor| Budget
No.
1. | EFP005 Mallikarjuna, J.| - 2014 |ICAR |-
(CRSCNIBSMCOP201400800009) onwards
AICRP on nematodes in cropping systems
2. |EFPO15 K. K. Mondal |S.K. Sharma 2024- [ICAR- [10.00 lakh
(CRSCNIBSMCOP202400200056) 2026 [AMAAS
AMAAS: Use of untapped native microbial
resources of Chhattisgarh for biocontrol of
key biotic stresses of Chickpea




PERSONALIA

List of scientists of [ICAR-NIBSM

S. No.[ Name Designation Discipline

1. Dr. P. K. Rai Director Plant Pathology

2. Dr. Anil Dixit Joint Director (SCHMR) Agronomy

3. Dr. P. K. Agrawal Joint Director (Education) Plant Breeding

4. Dr. Kalyan K. Mondal Joint Director (Research) Plant Pathology

5. Dr. A. Amarender Reddy Joint Director (SCHPR) Agricultural Economics

6. Dr. Pankaj Sharma Joint Director (SCHBR) Plant Pathology

7. Dr. Daisy Basandrai Joint Director (SCRSR) Genetics and Plant Breeding
8. Dr. S. K. Jain Principal Scientist Plant Pathology

9. Dr. Sushil K. Sharma Principal Scientist Agricultural Microbiology
10. Dr. R. K. Murali Baskaran Principal Scientist Agricultural Entomology
11. Dr. K. C. Sharma Principal Scientist Agricultural Entomology
12. Dr. P. N. Sivalingam Principal Scientist Plant Biotechnology

13. Dr. Mamta Choudhary Principal Scientist Veterinary Pathology

14. Dr. Binod Kumar Choudhary Principal Scientist Fish and Fisheries Science
15. Dr. Lata Jain Principal Scientist Veterinary Microbiology
16. Dr. Vinay Kumar Principal Scientist Plant Biotechnology

17. Dr. P. Mooventhan Senior Scientist Agricultural Extension

18. Dr. Sridhar J. Senior Scientist Agricultural Entomology
19. Dr. Mallikarjuna J. Senior Scientist Agricultural Entomology
20. Shri. Lalit Laxman Kharbikar | Senior Scientist Plant Biotechnology

21. Dr. Ajay Kumar Verma Senior Scientist Vegetable Science

22. Dr. V. K. Wasnik Senior Scientist Agronomy

23. Dr. Yogesh Yele Scientist Agricultural Entomology
24. Dr. Ashish Marathe Scientist Plant Biochemistry

25. Dr. Soumya Dash Scientist Animal Genetics and Breeding
26. Dr. Sandeep Adavi B Scientist Plant Physiology

27. Dr. Niranjan Prasad H P Scientist Seed Science and Technology
28. Dr. Vinay N D Scientist Vegetable Science

20. Dr. Priyanka Meena Scientist Environmental Science
30. Dr. Shravani Sanyal Scientist Environmental Science
31. Dr. Arkaprava Roy Scientist Soil Science

32. Dr. Polepongu Srilatha Scientist Plant Pathology




List of Admin Staff of ICAR-NIBSM

S. No.| Name Designation

1. Sh. Malay Bisht Senior Administrative Officer and Head of Office
2. Sh. Zakir Hussain Khilji Comptroller

3. Sh. Pranshu Rathore Administrative Officer

4. Sh. Ashok Kumar Assistant Administrative Officer

5. Sh. Ravi Shekhar Kumar Assistant

6. Sh. Nikhil Pandey Assistant

7. Sh. Nirmal Singh Assistant

8. Sh. Pawan Kumar Gupta Assistant

9. Sh. Shah E Alam Assistant

List of Technicians T-1 of ICAR-NIBSM

S. No.| Name Designation

1. Sh. Sumesh Kumar Technician (T-1)
2. Sh. Shivam Kumar Pathak Technician (T-1)
3. Sh. Milind Ranjitrao Kadu Technician (T-1)
4. Sh. Deepak Kumar Technician (T-1)
5. Sh. Anshu Kumar Technician (T-1)
6. Sh. Lalit Raghuwanshi Technician (T-1)
7. Sh. Nitin Technician (T-1)
8. Sh. Yuvraj Singh Meena Technician (T-1)
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