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j NATIONAL SEEDS
semd CORPORATION LIMITED (NSC)

ﬁ A Pioneer in Quality Seed Production & Distribution ':'éfz,_

Do you know that use of quality seed alone
can increase food production by 15 to 20%?
Quality Seeds are the most valuable resource
for a farmer and National Seed Corporation in
last 6 decades has achieved many milestones
in the development of Agricultural Sector
of India. Established in 1963, NSC has
relentlessly strived to make India a food
sufficient country by bringing to the farmers
improved variety of seeds and making
quality seeds affordable and accessible. The
pioneering efforts and continuous innovations
has given NSC the status of schedule B Mini
Ratna Company.

Currently NSC undertakes 600 _
varieties of 60 crops comprising _sew
Cereals, Pulses, Oil Seeds, Fibre,
Fodder, Green Manure, and Y
Vegetables in its farms and &=
through the registered seed |§
growers. There are 5 farms
and 12,500 registered seed
growers in India under different
agro climatic conditions which
are strategically located. Under
the Central Sector Scheme, NSC
is the nodal agency to create infrastructure
facilities for seed processing plants and
storage godowns in different states even in
private sectors. The regional offices look after
the training requirements of seed growers
and farmers opting to use new technologies
and new variants of seeds.

NSC reaches out to farmers of remote
areas in India like the North Eastern states
and makes quality seeds available to them
in affordable prices. NSC has been regularly

exporting quality seeds to SAARC and
African countries complying
with  the

National policies forinternational cooperation
mandated by the United Nations.

There are four Quality Control
Laboratories in India based at New Delhi,
Secunderabad, Bhopal, and Suratgarh to
undertake testing of quality of seeds and
ensuring that only the right seed varieties
reach the farmers. There are more than 2500
dealers of NSC who account for more than 43%
of the sale turn over. In recent years, NSC has
also entered into the Fish Seed Production as
a diversification measure and also established
fodder block making units for -effective
utilisation of crop residues for quality fodder.
NSC’s regional office at Salt
Lake Kolkata looks after the

seed requirements of the entire
e Q’; North-Eastern region, Odisha,
=% and West Bengal. The four Area
‘fﬂ offices at Salt Lake, Siliguri,

- Guwahati, and Bhubaneswar
along with 5 seed production
centres and 7 marketing centres
cater to the needs of farmers
& even in remotest of villages. NSC
X also provides high quality Jute seeds
in the state of West Bengal, Assam and
Odisha at very reasonable price to farmers
through Govt./dealers channel which helped
the nation to produce high quality fibers
for export in International market. Along
with the distribution of seeds of Vegetables,
Field Crops, Pulses, Oilseeds, Fodder and
Fibre, there have been a new variety of
tissue culture of banana being produced and
distributed in this region through government
and dealers channel. NSC has got success
and credibility only by ensuring Quality.
E-mail: nsc@indiaseeds.com,
Web: www.indiaseeds.com
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Government of India
Ministry of Earth Sciences
India Meteorological Department
Mausam Bhawan, Lodi Road
New Delhi-110003

Director General of Meteorology,
Permanent Representative of India to WMO
Third Vice President of WMO

| am delighted to extend my greetings to the organizers and participants of the
8th International Conference on Sustainable Agriculture for Food Security
(Agri Vision 2026), being held at ICAR-IIHR-CHES, Bhubaneswar.

In the current era, the predictability of weather and the stability of our climate
have become the primary determinants of global food security. As we face increasing
frequencies of extreme weather events—from unseasonal rains to prolonged
heatwaves—the role of Agrometeorology has transitioned from a support service to
a frontline defense for the farming community.

At the India Meteorological Department (IMD), our mission is to provide
accurate, localized, and timely weather forecasts that empower farmers to make
informed decisions. The synergy between meteorological science and agricultural
practice is the cornerstone of "Climate-Resilient Agriculture." This conference
provides an invaluable opportunity to discuss how advanced technology, Al-driven
predictive modeling, and early warning systems can be better integrated into the
agricultural value chain.

Bhubaneswar, a city that has demonstrated remarkable resilience in the face
of various natural challenges, serves as a fitting venue for these deliberations. | am
confident that Agri Vision 2026 will foster a deeper understanding of how we can
mitigate climate risks and ensure that our path to food security remains sustainable
and inclusive.

| congratulate the organizing committee for their initiative in addressing these
vital issues and wish all the delegates a highly successful and impactful conference.

&

( Mrutyunjay Mohapatra )

Phone : 91-11-24611842, Fax : 91-11-24611792
E-mail : directorgeneral.imd@imd.gov.in / dgmmet@gmail.com / m.mohapatra@imd.gov.in
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Central Council for Research in Ayurvedic Sciences
Ministry of Ayush, Gout. of India

Prof. (Vaidya) Rabinarayan Acharya, PhD, DSc

Dated the 15" January 2026
amﬁtiaras / Director General J ry

Message
It is a matter of immense pleasure to provide this message for the conference booklet
of "Agri Vision 2026: An International Conference on Sustainable Agriculture for

Food Security", organised by the Society for Agricultural Research & Management
(SARM) from 28" to 30" January 2026 at the ICAR-IIHR-CHES, Bhubaneswar.

The theme of this conference, "Challenges to the food security & nutrition: New age
technologies to address them", is both timely and vital. In an era where global food
systems face unprecedented pressures, integrating innovative technologies with
traditional wisdom is essential to ensure sustainable nutrition and security for all.

Agricultural health is the foundation of human wellness. Sustainable agriculture safeguards not only our food
security but also the holistic health of humanity. The conference booklet provides a comprehensive platform,
covering diverse sectors from Plant Science and Horticulture to Bio-energy and Agri-policies, which are all
crucial for a holistic approach to food security.

I commend Society for Agricultural Research & Management (SARM) for its dedication to promoting
research, fostering innovation, and empowering the farming community. The inclusion of Plenary Sessions,
Farmer-expert interactions, and Exhibitions during this conference will undoubtedly facilitate a meaningful
exchange of knowledge between scientists, policymakers, and practitioners.

I wish the organisers and all participants a highly productive and successful conference. May the deliberations

of this Conference yield actionable strategies that strengthen our agricultural systems and advance nutritional
well-being.

(Prof. Vd. Rabinarayan Acharya)
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Telephone: Direct-011-28524457, EPBX-28525852 | Email: dg-ccras@nic.in, drrnacharya@gmail.com | Website: ccras.nic.in '
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‘ It gives me immense pleasure to extend my warm greetings to the organizers and
participants of the “Agri Vision 2026: An International Conference on Sustainable
Agriculture for Food Security” organized by Society for Agricultural Research &
Management (SARM) during January 28-30, 2026 at ICAR-IIHR-CHES, Bhubaneswar,
Odisha.

Food and nutrition security remains among the most critical challenges of our
time, especially in the face of climate change, resource constraints, population growth,
and evolving socio-economic conditions. The theme of Agri Vision 2026, “Challenges to
the Food Security & Nutrition: New Age Technologies to Address Them,” is therefore highly
relevant and timely. The conference’s comprehensive focus on plant sciences,
horticulture, animal and dairy sciences, fisheries, agri-business, rural banking, agri-
waste upscaling, bio-energy, and agri-policies reflects a holistic approach toward
sustainable agricultural development.

I am pleased to note that the conference will bring together researchers,
academicians, policymakers, industry professionals, farmers, and young innovators
from India and abroad through plenary sessions, oral and poster presentations,
exhibitions, farmer-expert interactions, and awards. Such a multidisciplinary platform
will certainly facilitate meaningful knowledge exchange, foster collaborations, and
encourage the adoption of innovative and climate-resilient agricultural practices.

I commend SARM for its commitment to promoting research, innovation, and
capacity building in agriculture and allied sectors, and for its efforts to strengthen the
link between research institutions and the farming community. I am confident that Agri
Vision 2026 will contribute significantly toward strengthening food security, enhancing
farmers’ livelihoods, and shaping sustainable agricultural policies for the future.

I extend my best wishes for the grand success of the conference and hope it

achieves its envisioned objectives.
W"

(Trilochan Mohapatra)
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Date: 26th December, 2025

e FAAME wa-, O7.0.089.F. Fraw $ FHe, AT F aq, 78 Bei-110012 (9=@)
Plant Authority Bhawan, Near NASC Complex, Opp. Todapur, New Delhi-110012 (india)
Tel.: 011-25748127, 25841696; Mob.: 91-7840000542; Fax: 011-25840478
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DR. TEJ PARTAP
Vice Chancellor

Letter Ref. No.:.&.&fd xdz.@%ﬁzﬂﬁ
Date (3[!/20z£‘

SOCIETY FOR AGRICULTRAL RESEARCH
AND MANAGEMENT ( SARM )
January]9,2026

AGRI VISION 2026: An International Conference on Sustainable Agriculture for Food Security

being organised by SARM is a praiseworthy initiative. | admire the thought behind the theme
of the conference i.e. Challenges to food security and nutrition — new age technologies to
address them. Participants will have opportunity to share and listen to perspectives and
research findings on various aspects of agriculture in the conference sessions .

| am of the view that conferences like this one offer opportunity to researchers, policy
planners and line agency workers, and agribusiness companies to get new ideas , identify
new partners as well as evolve a collective thinking about future course of action |.e. priorities

of the future.

The key challenges to food security and nutrition in the coming decades will be impact of
climate change on food production systems, shrinking crop land in the face of expanding
urbanisation world wide but specially in the developing world which has more people to feed
on comparatively less farm land. Socioeconomic changes that are reflected by the changing
food demands with increasing income levels will be yet another challenge. The silver lining is
that technological advancements are helping cope with these challenges of food production,
grow more food in smaller space, reducing post harvest losses and safe food in better ways

and even faster than yester years.

My best wishes for successful conference and meaningful outcomes of knowledge and
information which lead the way in research and policy making.

Thank you .

N\
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It gives me immense pleasure to extend my warm greetings to all the delegates,
researchers, academicians, policymakers, industry representatives, and students
participating in the 8t International Conference on Sustainable Agriculture for Food
Security (AGRIVISION 2026) being held during January 28-30, 2026.

Sustainable agriculture remains at the heart of global efforts to ensure food and
nutritional security in the face of climate change, environmental degradation, shrinking
natural resources, and a rapidly growing population. Conferences such as AGRIVISION
2026 provide an important platform for the exchange of ideas, sharing of cutting-edge
research, and fostering collaborations that can translate scientific innovations into
practical solutions for resilient and sustainable agri-food systems.

CSIR-National Botanical Research Institute, Lucknow, has been continuously contributing
to research in plant science, biodiversity conservation, crop improvement, and
sustainable utilization of plant resources. The themes of this conference strongly resonate
with our mandate and vision of leveraging science and technology for societal benefit. I
am confident that the deliberations and interactions during this conference will generate
valuable insights and actionable strategies towards achieving sustainable agriculture and
long-term food security.

I commend the organizers for their efforts in bringing together national and international
experts on a common platform and wish the conference great success. I also hope that all
participants find the deliberations intellectually enriching and the conference a
memorable experience. -

With best wishes.

Date: 20.01.2026
(Ajit Kumar Shasany)

N\

Phones : (Off.) (0522) 2205848, EPABX Phone : (0522) 2297800 to 2297999 Fax : (0522) 2205839, Post Box No. 436, Lucknow-226001
e-mail : director@nbri.res.in, Website : www.nbri.res.in
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Message from the Patron

It gives me immense pleasure to extend my warm greetings to the organizers, delegates,
researchers, academicians, students, and all stakeholders participating in the 8%® International

Conference on Sustainable Agriculture for Food Security (AGRIVISION 2026) being held

during January 28-30, 2026 at CHES, Bhubaneswai

Sustainable agriculture is central to ensuring global food and nutritional security in the face of

climate change, shrinking natural resources, and increasing population pressure. Platforms such as

AGRIVISION play a pivotal role in bringing together scientists, policymakers, industry leaders, and

farmers to deliberate on innovative technologies, resilient farming systems, climate-smart practices,

and policy frameworks that can transform agriculture into a more sustainable and inclusive enterprise. i

The theme of the conference is timely and highly relevant, offering an excellent opportunity to
exchange knowledge, share experiences, and foster international collaborations.

I commend the organizing committee for their dedicated efforts in convening this prestigious
international event and for providing a forum that encourages interdisciplinary dialogue and
solutions-oriented research. I am confident that the deliberations and outcomes of AGRIVISION
2026 will contribute meaningfully to strengthening sustainable agricultural development and food
security at national and global levels.

I wish the conference every success and hope that it leads to impactful recommendations and
enduring partnerships.

A5 ERRV S

(Tusar ma)

Patron, AGRIVISION 2026

/

BI/Phone : 080-23086100 (FTATeIA/Office) | fA& H/Director : 080-28466353 | 28466471 | T 9.H./CAO: 080-28466370
E-mail: director.iihr@icar.org.in | iihrdirector@gmail.com | Website: www.iihr.res.in
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Dr. Pramoda Kumar Sahoo
Director

Message

It gives me immense pleasure to know that the Society for Agricultural Research and
Management is organizing “Agri Vision 2026: An International Conference on Sustainable
Agriculture for Food Security” during January 28-30, 2026 in collaboration with ICAR- [IHR-
CHES, Bhubaneswar, Odisha.

I am happy to know that the Agri Vision 2026 based on the theme “Challenges to the food
security and nutrition: New age technologies to address them,” will discuss issues and
challenges covering all aspects of agriculture besides addressing sustainable fisheries and
aquaculture, and particularly on new age technologies developed in the sector to address food
security. | sincerely believe that the platform of Agri Vision will provide valuable strategies for
addressing all issues of the sector and stakeholders upon wider deliberation to make
agriculture in general and aquaculture in particular, a dependable option for increasing the
quality and quantity of agriculture production.

I wish all the best for the successful organisation of the conference.

Place: ICAR-CIFA, Bhubaneswar

Date: 22.01.2026 ( é; W

(Pramoda Kumar Sahoo)

/

Phone: 0674 - 2465421, 2465446

Ry . A A




www.agrivision.in

LA RY 5o

o
g h
\ 1|
S
\/

Keynote sorm
I Presentations




With XSEED® Seed Analysis Systems

*  Quickly assess seed viability Helps predict germination potential
« Highly detailed images of Accurate, customizable DIGISEED® software
internal seed structures Non-destructive

Corn Kernel Imaging & Analysis with DIGISEED
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DIGISEED

Size=197.28 mm*

Seed No[16] \
Density = 17494 out of 65535 |

Zoomed-in section showing Size, Density,

and Seed Fill Percent (%)* as calculated by

DIGISEED for an individual seed (outlined in red;

82% seed fill is below the threshold that was set by the user.)
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KEYNOTE

Bridging the gap: prioritizing conservation and sustainable

management of plant germplasm resources

Madhugiri Nageswara-Rao*
USDA-ARS, Subtropical Horticulture Research Station, Miami, FL, USA

Abstract:

This research and service efforts emphasize the critical role of crop wild relatives (CWR) within the USDA-
National Plant Germplasm System (NPGS) at the Subtropical Horticulture Research Station for maintaining essential
genetic diversity and landscape resilience. These wild plant species, encompassing trees and shrubs related to cultivated
crops, provide vital traits for breeding programs aimed at improving disease resistance, climate adaptability, and
overall sustainability. Despite their importance, CWR populations face significant threats from habitat loss, urbanization,
the climate crisis, and invasive species, leading to a critical erosion of their genetic resources. The study highlights
vulnerabilities such as fragmented populations, limited ex situ conservation in germplasm banks, and insufficient
integration into broader landscape management strategies. Opportunities for safeguarding these resources are
explored through strategic in situ and ex situ conservation, targeted research, and effective policy interventions. By
leveraging advanced genomic tools and ecological modeling, the NPGS researchers advocate prioritizing at-risk
species and incorporating their valuable genetics into breeding pipelines to enhance the resilience of the horticulture
industry. Ultimately, the study calls for robust collaborative efforts among scientists, policymakers, and land managers to
develop comprehensive conservation frameworks, underscoring that protecting CWRs within the NPGS is essential not
only for ecological stability but also for ensuring future food security and sustainable landscapes amidst global
ecological changes.

Keywords: plant germplasm, propagation and horticulture techniques, population genetics, conservation biology,
ecological assessment, regulatory science, medicinal plants, phenomics, and genomics

Biography:

Dr. Madhurgiri Nageswara-Rao works as an Ornamental Project Lead Scientist at the USDA Agricultural Research Service’s
Subtropical Horticulture Research Station in Miami, Florida. His research focuses on Subtropical /Tropical Ornamental and Medicinal
Genetic Resource Management. Before joining USDA ARS, Dr. Rao worked with USDA APHIS on national and international
regulatory sciences at Linden, NJ. He has worked in the Pharmaceutical and Biotechnology Industries and with various Universities.
Dr. Rao has diverse expertise in working with population genetics, conservation biology, ecological assessment, regulatory science,
and genomics of various ornamental plants (e.g., coreopsis, bamboo, palms, daylily, woody landscapes, and sandal), fruit crops
(e.g., citrus, grapes, pineapple, mango, guava, avocado, and papaya), other agricultural plants as well as medicinal and forest
wild species. Dr. Rao’s research contributions have been published in several reputed and peer-reviewed international journal
articles. He has also contributed various book chapters, co-edited international books, served on several scientific committees,
secured national and international scientific awards, led grant proposals, successfully mentored students, staff, and visiting scientists,
and made >150 scientific presentations at various national and international scientific meetings. Dr. Rao’s outreach activities include
conducting trainings and workshops, interacting with farmers, and responding to stakeholder needs.

Research Interest: plant germplasm, propagation and horticulture techniques, population genetics, conservation biology,
ecological assessment, regulatory science, bioprospecting, phenomics, and genomics

E: Madhugiri.Nageswara-Rao@usda.gov or mnrbhav@gmail.com

&
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KEYNOTE

Cold atmospheric Pressure Plasma improves seed germination,

seedling growth, drought tolerance and nutritional profile of
microgreens

Srinivasa Rao Mentreddy*, Sravan Kumar Sanathanam, and Judith Boateng
Alabama A&M University, Huntsville, Alabama, USA

Abstract:

Cold atmospheric plasma (CAP), a weakly ionized noble gas consisting of free electrons and positively charged
ions, reportedly breaks seed dormancy, enhances plant growth and yield, and mitigates seed-borne pathogens. This
study evaluated CAP at 7 kV, 1 Us pulse width, and 5 kHz frequency, to enhance seed germination, growth, and
nutrient quality of microgreens. Fifteen microgreen species’ seeds were exposed to either Argon (Ar) or Helium (He) CAP
for O (Control), 30, 60, or 90 seconds and then assessed for moisture imbibition rates in the laboratory. Similarly
treated mustard greens’ seeds were assessed for seedling growth and nutrient profiles in a greenhouse experiment.
Radish, buckwheat, and scallion seeds treated with He CAP for 90 seconds exhibited significantly improved moisture
imbibition, while spinach and Pac Choi showed similar response in the 30-second treatment with Ar. Cilantro, scallion,
and mustard greens responded positively to both Ar and He CAP. Broccoli, cabbage, and fenugreek showed no
response. In the greenhouse trial, the Ar 30-second treatment increased plant height by 98% compared to the Control,
while the He 60-second treatment increased the growth rate by 94.3%. Biomass improved by 78.2%, 63.2%, and
51.6% for Ar and He 60-seconds, and Ar 30-second treatments, respectively. Seeds treated with Ar LTP for 30 s and
subjected to 10% drought stress using PEG 8000 produced 17% greater root length than the Control. The He 90, Ar
60, and He 60-second treatments enhanced total phenolic content by 32.6%, 27.6%, and 24.8% over the Control.
Antioxidant power increased by 24.3%, 23.6%, and 23.2% with Ar 90, Ar 30, and He 90-second treatments,
respectively, compared to the Control. The research concludes that cold plasma enhances seed germination, improves
seedling growth and drought tolerance, and nutritional value of microgreens

E: srinivasa.mentreddy@aamu.edu

www.agrivision.in I www.sarm.in
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Adaptive responses to high CO: by oil seed crop plants Brassica

juncea and Brassica campestris grown in free air Carbon Dioxide
Enrichment (FACE) environment

Baishnab Charan Tripathy*
Sharda University, Greater Noida, India

Abstract:

Adaptation of oil seed crop plants to climate change was studied in Brassica juncea, cv Pusa Jaikisan, and
Brassica campestris cv Pusa Gold grown in free air carbon dioxide enrichment (FACE) (600 mmol mol-1) (eCO2)
environment for three consecutive years. The eCO; plants had higher leaf area, biomass, and yield per plant as
compared to ambient air-grown plants. The dark respiration increased in eCO2 to support better crop growth. The light
response curves of carbon assimilation demonstrated a 30%-40% increase in the light-saturated photosynthesis rate
and higher quantum yield of carbon assimilation by leaves of eCO2-plants mostly due to reduced photorespiration. The
A-Ci curves demonstrated that the maximum carboxylation efficiency, Vemax was not reduced in eCO2 plants due to
unaltered rubisco abundance. A decrease in stomatal conductance in eCO:2 reduced the transpiration rate and
increased the water use efficiency. However, an increased leaf area index in eCO2 would have offset the gains due to
reduced transpiration. Proteomics and genomics profiling revealed an increase in the expression of proteins/genes
involved in photosynthesis, nitrogen assimilation, ribosome biogenesis, signal transduction, antioxidative response and a
decrease of those involved in photorespiration, amino acid metabolism, Fe-S cluster cofactor, and protein degradation
as adaptation to eCOa.
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Efficacy modulation of Momordica charantia L. Phytocomponents
in adult Zebrafish (Danio rerio): A dose-dependent study using

GC-MS, In-Silico ADMET, & In vivo techniques

Yashaswi Nayak* and Sanjib Kumar Mohanty
Centurion University of Technology and Management, Bhubaneswar, India

Abstract:

Momordica charantia, commonly known as bitter melon, is known for its medicinal properties despite its
therapeutic potential, the toxicological effects of its components are not well understood. This study presents a
comprehensive evaluation of the phytocomponents of Momordica charantia L. focusing on their therapeutic assessment
through in-silico and in-vivo approaches. The phytochemical profiling was conducted using Gas Chromatography-Mass
Spectrometry (GC-MS), revealing the presence of bioactive compounds. To assess the drug-likeness of these
components, an ADMET (Absorption, Distribution, Metabolism, Excretion, and Toxicity) profiling was performed in silico,
providing insights into their pharmacokinetic properties and safety profiles. Among the bioactive compounds, quinine
was highlighted for further investigation due to its significant pharmacological impacts. Acute toxicity of quinine was
assessed  in adult zebrafish (Danio rerio) by following OECD guidelines. In this study, the adult zebrafishes were
exposed to different concentrations of quinine (0.125 mg/L, 0.250 mg/L, 0.50 mg/L, 2.5 mg/L, 5 mg/L and 10 mg/L)
for 21 days. The behavioral test was evaluated by light and dark preference test (LDPT) to check the behavioral
response. The result showed altered behavioral pattern in response to higher concentration of quinine as compared to
control group. Current study identified a high-risk dose of 0.50 mg/L and proposed a safer alternative dose of 0.250
mg/L for future experiments. The findings suggest that M. charantia phytocomponents, particularly quinine, exhibit
promising therapeutic potential with an optimized safety margin, further exploration in drug development.

Keywords: Quinine phytocomponents, In-silico-ADMET, GC-MS, LDPT Test, Zebrafish
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Performance of yield and quality of cocoa (Theobroma cacao L.)

grown under different cropping systems in Andhra Pradesh

Kalpana Motha'*, G Supraja Chowdary!, L Naram Naidu?, DR Salomi Suneetha3
and V Sekhar!

1College of Horticulture, Venkataramannagudem, India
2DrYSR Horticultural University, Venkataramannagudem, India
3College of Horticulture, Chinlatrapi, India

Abstract:

Cocoa (Theobroma cacaol.) is a tropical evergreen tree, an important beverage crop. India produces 30,388
metric tonnes of dry beans annually from an area of 1,11,036 ha, with a productivity of 897 kg/ha. Andhra Pradesh
leads in cocoa cultivation with an area of 44,993 hectares with 12,378 tons and the highest productivity at 900 kg/ha.
In general, cocoa became an integral part of palm-based cropping systems of India and Andhra Pradesh. In Andhra
Pradesh, cocoa cultivation is largely confined to West Godavari, East Godavari, Srikakulam, Krishna, Visakhapatnam,
Nellore and Vizianagaram dristricts.

A study was carried out at farmer’s field involving six treatment combinations with four replications, laid out in a
factorial randomized block design (FRBD). Observations on nutrient analysis, yield parameters, quality parameters
were recorded using standard procedures and analyzed statistically. The physico-chemical properties of various soils
under the study revealed that pH, EC (dSm-1), organic carbon (%) nitrogen (kg/ha), phosphorous (kg/ha) and potassium
(kg/ha) in laterite and alluvial soils ranged from 6.30- 7.08 & 6.34-7.99,0.11 - 0.21 & 0.07-0.37 dSm-1, 0.43-0.50 &
0.43-0.52 %, 342.44 — 456.11 & 321.44 -453.33 kg/ha, 35.11-39.94 & 35.11-39.18 kg/ha and 177.33 = 210.10
& 177.33-201.77 kg/ha respectively.

In different cropping systems, cocoa grown as a monocrop recorded the highest values for pod weight (544.77
g), fresh bean weight per pod (138.04 g), dry bean weight per pod (52.86 g), nib recovery (89.90%), number of pods
per tree (21.94) and dry bean yield per tree (4.97 kg). In contrast, the lowest values for pod weight (407.36 g), fresh
bean weight per pod (89.94 g), dry bean weight per pod (36.76 g), nib recovery (87.22 %), number of pods per tree
(53.56) and dry bean yield per tree (1.57 kg) were observed in cocoa intercropped with oil palm.With regard to
cocoa grown in various soils, the highest fresh bean weight per pod (121.66 g), dry bean weight per pod (47.61 g),
number of pods per tree (78.67) and dry bean yield per tree (3.48 kg) in cocoa grown in laterite soils, whereas the
highest number of bold beans per pod (35.22) was recorded in alluvial soil. Interaction effect of cropping systems and
soils revealed that cocoa as monocrop grown in laterite soil achieved the highest yield (3.64 t/ha) followed by cocoa
as monocrop in alluvial soil (3.10 t/ha) as against lowest yield (0.58 t/ha) in cocoa in oil palm gardens grown in
alluvial soil.

With respect to quality parameters of cocoa grown in different cropping systems and soils, maximum fat
content (55.62%) was observed in cocoa grown as a monocrop as against the lowest of 50.81 % in cocoa+ oil palm
cropping system. The interaction of cropping systems and soils, the highest fat content (59.96%) was recorded in cocoa
grown as a monocrop in laterite soil compared to minimum fat content (50.55%) in cocoa intercropped with oil palm in
alluvial soil. The study revealed that cocoa grown as a monocrop in laterite and alluvial soils, showed significantly
superior growth, yield, and quality traits, followed by cocoa intercropped with coconut as against cocoa intercropped
under oil palm.
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Breeding chillies for tackling major biotic stresses

Naresh Ponnam*, Lakshamanareddy DC, Smaranika Mishra, Sai Timmarao K., Sriram S., Sandeep Kumar GM.,
Venkataravanappa V., Prasanna Kumar, Karishma P., and Mahebub
ICAR - Indian Institute of Horticultural Research, Bengaluru

Abstract:

Chilli (Capsicum annuum L.) is a high-value vegetable and spice crop, cultivated extensively for its pungency,
colour, and nutritional quality, but its productivity is increasingly threatened by various biotic stresses under present
climate change scenario. To address these challenges, integrated genetic and molecular breeding approaches were
undertaken to develop resistance to begomoviruses, anthracnose fruit rot, south east Asian thrips. A major QTL for
begomovirus resistance was identified on chromosome 6 in IHR4615, with the marker IHR-LCV-SSR-76 showing a
prediction efficiency of 89.50%. Additional resistance sources were identified in Capsicum chinense and C. frutescens,
and resistance in [IHR-B-HP-58 was controlled by a single recessive gene, with associated QTLs on chromosomes 5 and
11. For anthracnose fruit rot, GBS-GWAS and locus-specific microsatellite analyses enabled fine mapping of epistatic
QTLs on chromosomes 2 and 6, narrowing the candidate regions to ~836 kb and 135.15 kb, respectively. Resistance
from C. baccatum (PBC81) was successfully introgressed into C. annuum through a bridge-cross approach. For thrips
(Thrips parvispinus) resistance, a standardized screening protocol was developed, and IIHR-B-HP-79 (C. frutescens) was
identified as a resistant donor. Leaf volatile profiling using GC—MS—SPME revealed biochemical markers associated
with thrips resistance. Overall, these results highlight the potential of integrated genomics-assisted breeding strategies
to accelerate the development of climate-resilient chilli cultivars with durable resistance, supporting sustainable
production and enhanced farmer income. Future breeding strategies should focus on pyramiding resistance genes from
elite lines and wild relatives, particularly uncharacterized accessions from Northeast India, the Western Ghats, and
Eastern India, alongside abiotic stress tolerance and integrated pest management, to develop resilient, high-yielding,
and economically viable chilli cultivars.

Biography:

Dr Naresh Ponnam did B.Sc (Horticulture) from ANGRAU, Hyderabad, M.Sc (Horticulture) from University of
Agricultural Sciences, Bengaluru and Ph.D (Horticulture) from University of Horticultural Sciences, Bagalkot. He holds
considerable experience in chilli breeding, germplasm maintenance, hybridization and handling of the populations and
forwarding generations through Marker assisted selection. He undergone SERB- Overseas Post-doctoral fellowship at
World Vegetable Centre, Taiwan on Genotyping-by-sequencing, and SNP markers. Presently woring as Scientist at
Division of Vegetable Crops, ICAR-Indian Institute of Horticultural Research, Bengaluru. He handled external projects
mainly on chilli breeding programs funded by DST, NASF, MIDH and RKVY etc. He has published 36 research articles in
national and international peer-reviewed journals and four book chapters and several popular articles.
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T. sphaerococcum (Indian Dwarf Wheat), A boon for stress and
nutritional resilience

Vaidurya Pratap Sahi*C , Ujjwal Sharma*, Sandeep Nalla*, Rajkaran Tripathi, Yatharth Mishra, Umesh Kumar,
and Prashant Kumar Rai
Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

Abstract:

Climate change has become a significant problem for global agriculture as it has led to an increase in abiotic
stress. In India, also, climate change has drastically affected agriculture with an increase in drought spells, flooding, and
drastic temperature variations. One of the crops which has been significantly affected is wheat because of drought and
heat stress. Wheat has been a part of the Indian civilisation since ancient times as can be seen both physically through
excavations and in literary context through ancient texts. One can find references of wheat as “Godhuma” in ancient
Sanskrit texts. It finds references in Ayurveda too as can be seen in Charaka Samhita and Susrutha Samhita. One of the
species of wheat (Triticum), T. sphaerococcum (Indian Dwarf Wheat) has been prominently found in excavations of
ancient India like Mohen-jo-daro etc. The T. sphaerococcum (AABBDD 2n=6x=42) which originated in India was grown
in primitive Punjab, Sindh and the Gangetic plains. As the generic name, Paigambari, suggests it was assumed to have
been introduced from Arabia. However, studies in the field of genetics and genomics have clearly shown that this
species has evolved in South Asia. The Indian dwarf wheat had a major role in the overall wheat productivity during the
neolithic period and there are evidences that show it as the major crop during 3000 B.C. but now this grain is almost out
of cultivation because of its low productivity. However, it is known to have several advantages such as heat and
temperature tolerance, short and strong culm, better tillering capacity, resistance to several biotic and abiotic stress,
and can be grown in rainfed conditions as well. Nutritionally it has been found to be rich in protein, minerals and amino
acids compared to common bread wheat, making the Indian Dwarf Wheat a potential source for breeding nutritionally
rich wheat varieties. Even after having remarkable qualities and being endemic to Indig, it has still not been fully
utilised. Triticum sphaerococcum has a plethora of prospective uses and its genes can be used in the advancement of
wheat varieties which are climate and nutritionally resilient. In the present study we have characterised two landraces of
T sphaerococcum grown in Prayagraj region and discuss the history, significance, advantages, and prospects of T.
sphaerococcum.
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Prevalent and emerging diseases affecting Dragon Fruit

(Selenicereus spp.) in India

Sangeetha Ganesan
ICAR-Indian Institute of Horticultural Research, Bengalury, India

Abstract:

Dragon fruit are climbing cacti belongs to the genus Selenicereus spp. and family Cactaceae. The genus Selenic-
ereus spp. has a totally of 14 species which vary in fruit and flesh color. Among them, S. undatus (red epicarp with
white pulp), S. monacanthus (syn: H. polyrhizus, red epicarp with red pulp) and S. megalanthus (yellow peel with white
flesh) are the most cultivated species around the world. Dragon fruit is also known by numerous vernacular names like
pitaya, pitahaya, strawberry pear, Buah naga, etc., and due to its popularity in India it is recently named as
‘Kamalam’. Southeast Asia produces the most dragon fruits worldwide, with Vietnam as the top producing and export-
ing country (Balendres and Bengoa, 2019). With rising demand for this fruit, the GOl is targeting to expand its cultiva-
tion to 50,000 hectares in five years. Even though, dragon fruit cultivation has gained popularity in India, but it is often
challenged by biotic diseases that limit production potential. As dragon fruit is considered one of the potential future
fruit crops for India, knowledge on prevailing diseases is need of the hour to develop strategies to tackle them. Diseases
like stem rot, anthracnose, canker and grey blight are prevalent in India are discussed with their diagnostic symptom,
causal organisms, and available management strategies.
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Biopesticides based sustainable nematode management in

horticultural crops

R. Umamaheswari, M. Devindrappa and G. Santhosh
ICAR-Indian Institute of Horticultural Research, Bengalury, India

Abstract:

Globalization and intense pressure on land owing to the accelerating population have led to diversification of
agriculture and increasing area under protected cultivation. Hence, vagaries due to biotic stresses have become inevita-
ble due to intensified cropping. Among the biotic stresses, plant parasitic nematodes have assumed an alarming dimen-
sion as hidden enemies of crop, directly as pathogens and indirectly predisposing the plants to pathogens On an aver-
age, the crop losses due to plant parasitic nematodes are estimated at 21.3% losses amounting to Rs. 102,039.79 mil-
lion annually; the losses in 19 horticultural crops being assessed at Rs. 50,224.98 million. Nematode menace in vegeta-
bles grown under protected cultivation are alarming, causing severe crop losses due to congenial conditions of higher
temperature, humidity and use of high agronomic inputs in polyhouses. Growers can no longer rely completely on chemi-
cal pesticides as many fumigants and nematicidal pesticides are withdrawn from market owing to their environmental
and health risks. This necessitates sound scientific solutions and novel environmental-friendly strategies with refined meth-
odologies that are economically feasible and socially acceptable by the farmers.

In India, ICAR — Indian Institute of Horticultural Research, Bengaluru has made a major breakthrough in commer-
cialization of microbial bioagents and five microbial biopesticides viz., Paecilomyces lilacinus, Pochonia chlamydosporia,
Trichoderma viride, T. harzianum and Pseudomonas fluorescens have been registered at Central Insecticide Board &
Registration Committee (CIB&RC), Faridabad for managing plant parasitic nematodes. Strategies for stage-wise appli-
cation throughout the cropping period and cost-effective methodologies for large scale application in polyhouses have
been standardised which are economically feasible, socially acceptable and environmentally sustainable. Biopesticides
can be applied as seed treatment and substrate treatment that ensures production of disease free seedlings at the ear-
ly stage. In main fields, soil application after enrichment of 1 ton of FYM or vermicompost or neem cake with 2 kg each
of Pseudomonas fluorescens, Paecilomyces lilacinus and Trichoderma viride/ harzianum and application of this enriched
organic mixture at 5 t per ha at the time of bed preparation and repeated application quarterly intervals in standing
crop has drastically reduced damage due to root knot nematodes in several horticultural crops under open field and
polyhouse conditions. The biopesticide formulations can also be sent through drip/ drenching at 5ml/lit at regular inter-
vals of 30 days. Following all these biopesticide interventions regularly, farmers are able to reduce the use of chemical
pesticides to the tune to 30 — 40% with the increased yields from 20 — 30%.

E: UMA.MAHESHWARI@jicar.org.in

www.agrivision.in I www.sarm.in

Edition: 05, Volume 01, Issue 01, 2026 | ISBN: 978-81-960392-7-1



© "ﬁ Zh o 2026 8" International Conference on
'A\,'R ’IVISI@N Sustainable Agriculture for Food Security

January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India

KEYNOTE

Evaluating aquaponic-derived and synthetic nutrient solutions for
lettuce cultivation in vertical hydroponics

Prativa Sahu'*, Rajeeb K. Mohanty!, Ajit K. Nayak!, Bharat K Pradhan! and Subhalaxmi Mishra?
TICAR-Indian Institute of Water Management (IIWM), Bhubaneswar, India
2§'O’A University, Bhubaneswar, India

Abstract:

Vertical farming systems such as hydroponics and aquaponics offer sustainable solutions for maximizing crop
productivity per unit area. A study was conducted during 2024-2025 at the ICAR-Indian Institute of Water
Management (IIWM), Bhubaneswar, to compare the performance of liquid fertilizer-based hydroponics and aquaponics
on the growth and yield of three lettuce varieties viz. green (Lactuca sativa var. crispa), romaine (Lactuca sativa var.
longifolia), and red (Lactuca sativa var. batavian) under a naturally ventilated polyhouse using a Completely
Randomized Design. The hydroponic nutrient solution was formulated using Epsom salt (MgSO4, 1 M), iron chelate (0.01
M), mono ammonium phosphate (2 M), calcium nitrate (1.5 M), and potassium nitrate (1.5 M). The aquaponic system
integrated air-breathing fish species, Channa striata and Anabas testudineus, reared in FRP tanks. Results revealed that
aquaponics significantly enhanced vegetative growth, with increases of 23% in shoot length, 27.5% in leaf length, and
9% in leaf width compared to hydroponics. However, hydroponics promoted greater root development, recording a
33% increase in root length over aquaponics. Green lettuce grown under aquaponic conditions exhibited the highest
yield, showing a 19.7% increase compared to other treatments. The aquaponic system's fish tank showed improved
water quality in terms of turbidity (34.4% 3.6), TSS (216 £ 7), nitrate (0.28 * 0.07), nitrite (0.03% 0.0), and NH4+
(0.41 £ 0.03), most likely as a result of the plants' absorption of nutrients. Due to the high alkalinity (>90 ppm) and 12
-hour aeration, there was no discernible shift in pH or dissolved oxygen. Among the fish species, Anabas testudineus
demonstrated superior growth performance, with higher weight gain, performance index, feed efficiency, survival rate
(96%), and a lower apparent feed conversion ratio (1.08 * 0.02) than Channa striata. Overall, the study highlights the
potential of aquaponic systems for integrated crop-fish production with improved plant growth, yield, and water
quality.
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Prof. S. R. Das, the father of 54 rice varieties is popularly
known as the Rice man of Odisha

° Born on 1st March, 1951in Ranchi, Jharkhand, while his father was employed as a central government employee.

He was the second son of Shri Jogesh Chandra Das and Golap Sundari Das of village Mahalpara of Gop Block,
Puri district in Odisha. His early days were at Ranchi. His student life started in Bubaneswar after his father was
transferred and posted in AG, Odisha. He studied in Govt. high school, BJB College and got his under-graduate
and post-graduate degrees in agriculture from OUAT during 1973 and 1975, respectively. He obtained his Ph.D.
degree in Genetics from the Indian Agricultural Research Institute, New Delhi, during 1987.

° Dr. Das joined the Department of Plant Breeding and Genetics of OUAT in 1976 and became Professor in 1999.

° He was the former Professor and Head, Department of Plant Breeding and Genetics, College of Agriculture,
OUAT, Bhubaneswar, and worked as a Visiting Research Fellow, Division of Plant Breeding, Genetics &
Biotechnology, International Rice Research Institute, (IRRI) Manila, Philippines during 2010.

° He was superannuated during 28th February, 2011, and worked as a Consultant Division of Plant Breeding,
Genetics & Biotechnology, IRRI, Manila, Philippines, during 2011 and 2012 and presently working as Honorary
Professor, in the Department of Plant Breeding & Genetics, OUAT, Bhubaneswar

° Dr. Das was working as a rice scientist since 1976 and has devoted his entire service career in rice research. His
contribution for the development and release of 54 high yielding rice varieties suitable for different ecosystems
of the state of Odisha during the period 1980-2016 has been well recognized, currently covering more than
70% of the rice area in the state.

° Out of these fifty four varieties Khandagiri, Udayagiri, and Mandakini for uplands, Konarka, Manaswini and
Pratikshya for medium lands and Mahanadi, Mrunalini and Upahar for lowlands are widely grown and popular
among the farming community in the state of Odisha.

o It is worth mentioning that his association in the development and release of a lowland rice cultures “OR 142-99”
in Cambodia in the name of “Santepheap-3” and lowland cultures “OR 1128-7-1"and “OR 1898-18”,
developed by him was released in Tamilnadu and West Bengal respectively. Rambha has been identified prom-
ising for rainfed lowlands in Myanmar and Sarathi for irrigated areas in Bangladesh, China, Thailand, Vietnam
and Malaysia.

° Pratikshya released during 2005 has replaced the widely grown variety Swarna in medium lands by virtue of its
high yields, better resistance and superior grain quality and the University has earned more than 300 thousand
rupees as license fee by registration of this variety under Intellectual Property Right. Seed Producer’s Welfare
Association Kolkata of West Bengal had made a business of Rs. 200 Crores milestone by selling seeds of a single
variety “Pratikshya”

° His contribution in collection, evaluation and maintenance of nearly 100 indigenous aromatic rices of Odisha is
highly commendable. His efforts led to the development and release of two short grain aromatic rice varieties
like “NuaKalajeera” and “NuaAcharamati”.

www.agrivision.in I www.sarm.in

Edition: 05, Volume 01, Issue 01, 2026 | ISBN: 978-81-960392-7-1



© "fi Zh ‘ 2026 8" International Conference on
¢ 'ﬂ‘UR i’ VISI©N Sustainable Agriculture for Food Security

January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India

KEYNOTE

Naming of the rice varieties:
o There are several interesting events under which the names of the varieties were given.

o It was 2005 Dr. Das while presenting the performance of four varieties like Sidhanta, Pratikshya, Upahar and
Jogesh in the state variety release committee, Madam Chopra the then Director of Agriculture asked him that
what is the significance of naming such varieties. Dr. Das replied that the king of Nayagarh sitting with all his wise
men noticed that a lizard was coming and going out of the door step and it seems that the lizard was disturbed.
The king ordered to call Pathani Samanta to give the reason. Saente came, sat on the floor, open his pothi and
made calculation. He politely told that the disturbed lizard is waiting for his lover to come from Sambalpur. There
was a roar of laughter among the wise men sitting around the king and criticized the uthencity of Pathani Sa-
mant’s calculation.

e Saente closed his pothi stood up and told that his calculation is based on certain principles (Sidhanta), which is
nirbhul and satya. He left the place. | therefore gave the name Sidhanta to the variety which is early maturing
and suitable for uplands. After some time a sari wala came to the queen’s palace and when showing some Sam-
balpuri silk sarees a lizard came out and went near the door step. Both the lovers met each other and their
Pratikshya ended. Therefore, the name of the variety is given as Pratikshya, which has replaced the widely
grown variety Swarna in medium lands by virtue of its high yields, better resistance and superior grain quality.

e Upahar is another late maturing variety which is a gift to the farmers and suitable for lowlands. When Dr. Das
decided to study agriculture, everybody in his family was reluctant except his father. Therefore, he named the
very early maturing variety Jogesh for the memory of his father.

e In 2008, Professor Dr. Das went to Dr. Sarojini Sarangi’s clinic for the treatment of his wife. Dr. Das noticed a big
poster depicting a powerful poem ‘ATMAJA’ which is based on female foeticide. There were beautiful girl child’s
names like Tanmayee, Hiranmayee, Jyotirmayee, Manaswini, Mrunalini, Mandakini and Tejaswiny which attracted

Dr. Das. He decided to name his rice varieties with such names and the varieties were released during 2008 to
2012.

o The fetus inside the mother’s womb telling that | am your darling daughter ‘Tanmayee tanuja’ will glow with your
golden countenance (Hiranmayee) and will reflect with your resemblance. Once only, after my birth will see you
as my mother. Your radiant image (Jyotirmayee) will form a part of my heart always.

e Oh! Mother, give me birth just once; Give me freedom from your womb, give me life and allow me to listen my
heart’s content. Oh! Mother tells the truth that will you give me birth or decimate me by listening to others. | will
reborn from your ruddy self as a lotus (Manaswini) and as Mrunalini | will fill the whole world with my sweet fra-
grance. As Mandakini- the Ganges | will flow from Himalayas to Kumarika. With a hermit’s heart and radiant
beauty (Tejaswini) | will be an exclamation in the whole world!l

e Dr. Das used to tell from his experience that for honoring “Upendra Bhanja, Pathani Samanta, Gangadhar Meher
Buxi Jagabandhu and Bira Surendra Sae” the rice varieties were named as Bhanja, Samanta, Meher,
Jagabandhu and Surendra. Similarly, Odisha’s great king Kharavela, famous sculpture Konarka and great rivers
like Mahanadi, Birupa and Ramachandi were named as varieties in rice. Dr. Das also pointed out that the name
of lady laborers like Urbashi, Kanchan and Sebati working with us were also named as varieties.
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KEYNOTE

Awards and Recognitions given to Dr.Das for significant contribution in rice research:

e Dr. Das is a recipient of RaoBahadurDr.RamDhan Singh Memorial Trust Award from Haryana Agricultural
University, during 2003;

e Dr. R.B. Ekbote Prize from Maharashtra Association for Cultivation of Science, Pune, in 2006.

e He was recognized internationally by receiving the prestigious Senadhira Rice Research Award for 2012,
sponsored by the International Rice Research Institue, Manila, Phillipinesfor his outstanding contributions to rice
research and international cooperation in rice varietal development.

e Dr. Das received Life Time Achievement Awardon Golden Jubilee celebration of OUAT during 2012, for his
commendable service as a teacher, researcher and administrator.

e He received Doyen of Rice Research, Golden Jubilee Award-2015 in recognition of outstanding contributions in
developing mega rice varieties for enhancing the food and livelihood security by the ICAR- Indian Institute of Rice
Research, Hyderabad.

o Dr. Das received Life Time Breeder’s Achievement Award in recognition of his outstanding contributions in the field
of Crop Improvement during the National Conference on enhancing Agricultural growth with special reference to
North East India: held at CAU (Imphal), Umiam, Meghalaya during 16-17 January,2025.

o Dr. Das received Life Time Achievement Award in recognition of his exemplary achievements in rice research and
leadership during the Diamond Jubilee Conference held at ICAR-IIRR, Hyderabad on 28thApril,2025.

e He received Suban KhuntiaKrushi Gabesak Puraskar-2025 in recognition of rice research and varietal
development in rice

Rice Variety Pratikshya:

E: srdas2002@gmail.com
M: +91-9861061242
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Wettability studies of plant leaf surfaces using an optical tensiometer with water,
oil, and emulsions

Nandan Kusumgar, Moliya Deep, Sumit Tripathi*
Institute of Infrastructure, Technology, Research and Management, India
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i Abstract:

indicator of hydrophilic or hydrophobic surface behaviour. This study investigates the wettability of plant leaf surfaces by
ranalyzing contact angles formed between a liquid droplet and leaf surface using an optical tensiometer. The present work
is focused on examining the interaction of three liquid types: distilled water, groundnut oil, and w/o emulsions. The emulsion !
isqmples were prepared with 50:50 volume fractions of water and oil components. The water component was a mixture of
‘water and salts, while the oil-component was a mixture of groundnut oil and emulsifier (Tween 80 and SMO). Droplets of :

; Contact angle measurement provides a quantitative assessment of liquid spreading or beading, serving as a key !

i'rhese three fluids with volumes of 5uL and 8uL were carefully deposited on selected natural leaf surfaces including tulsi,

emulsions, and enhanced spreading with oil. The overall trends highlight the combined role of surface microstructure qndi
isurface energy in governing liquid behaviour on natural leaves. The findings of this work are expected to contribute |
towards better formulations of emulsion-based agrochemicals. }

Keywords: Wettability, Contact Angle, Optical Tensiometer, Leaf Surface
Biography:

Dr. Sumit Tripathi is an Assistant Professor at Institute of Infrastructure, Technology Research and Management (IITRAM), Ahmedabad.
He earned his Ph.D. jointly from IIT Bombay (India) and Monash University (Australia) in 2017 and held postdoctoral positions at
Monash University and IIT Kanpur. With about ten years of experience in academia and industry, he has published extensively and
participated in conferences across India, Australia, USA, Japan, and South Korea. He is a life member of several professional societies
including NSFMFP, ISHMT, IPA, ISSME, STAM, ISTE, ISSST, and a Senior Member of |EEE.

E: sumittripathi@iitram.ac.in
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Empowering Gen-Z (Farmers) with a new digital modelling framework for
climate-resilient agriculture

Dulal Chakrabarti

India Meteorological Department, New Delhi, India

Abstract:

‘ 96% village-level internet connectivity opens a transformative frontier: enabling Gen-Z farmers to use generqﬁvei
‘Al as a real-time diagnostic and decision-making tool in the face of climate extremes, crop stress, and insurance disputes. !
iThis abstract introduces a lightweight, cost-effective framework using Gemini 2.5 Flash Lite to demonstrate how formersi
icqn upload crop images and receive structured, tabular diagnostics—identifying crop type, growth stage, and health sta-
itus. For example, a rice crop image yields after typing text prompt in Google search engine in Al mode: “Diagnostic re- !
isponse in a tabular format of the crop type, growth stage, and health based on this image?”. :

Category Description

Crop Type Rice (Oryza sativa)

Growth Stage Vegetative phase—early to mid-tillering, with lush green foliage and active tiller formation
Health Healthy—uniform growth, vibrant color, no visible signs of disease or deficiency

' Crucially, this system supports multilingual voice prompts, allowing farmers to interact in Hindi, Bengali, Oriya, and other |
' regional languages. For instance: ‘

Hindi: " AT TS 3 NG B THS S F.. FHA & T AT WAL e AR

' This democratized interface reframes farmers not as passive recipients of advice, but as active modelers—capable of !
' generating, interpreting, and acting on Al-driven insights. ‘

Keywords: Climate-Resilience, LLM, Generative-Al, Gemini-2.5-Flash-Lite, Prompt-Engineering
Biography:

Dulal Chakrabarti retired from IMD after 33+ years of service as Head, Information Systems and Services. At present he is a
consultant in BKC WeatherSys Pvt. Ltd.

E: dulalchakrabarti@gmail.com
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The bright side of parasitic plants: what are they good for?

Harekrushna Swain, Y. Mahesh, Rikertre Lytan and R. Kottaimuthu
Botanical Survey of India, Eastern Regional Centre, Shillong, India

i Abstract:

Parasitic plants are often seen as pests. This perception stems from various species inflicting significant harm on
farming and forestry practices. Nonetheless, there is much more to parasitic plants than merely being regarded as§
ipresumed weeds. Many of these plants also have beneficial impacts on natural ecosystems and human communi'ries.§
iGeneraIIy, parasitic relationships diminish the growth and reproductive success of their host plants. However, the !
' connections formed by a parasitic plant that latches onto several host plants may initiate the transfer of systemic signqlsi
ibe’rween them. Numerous studies have shown that parasitic plants can act as keystone species within ecosystems. Theiri
idetrimental effects on dominant community members, such as invasive species, might promote species coexistence and
ultimately boost biodiversity. Various parasitic species contribute positively to nutrient cycling and offer resources to o'rher§

~organisms, such as herbivores and pollinators, facilitating interaction cascades in ecosystems. Additionally, there is a
longstanding practice of utilizing parasitic plants for medicinal and cultural reasons across the globe. A limited number of :
i species yield edible fruits. Some parasitic plants are even grown in agricultural and forestry contexts to allow for 'rhe§
iefficienf harvesting of their products. The horticultural application of certain parasitic species has also been explored.§
iAI'rhough parasitic plants provide numerous advantages, they must always be managed cautiously. Specifically, these |
' species should not be grown outside their native areas to prevent the threat of uncontrolled proliferation and the ensuing
harm to ecosystems. ]

Keywords: Parasitic plants; Host plants; Biodiversity; Ecosystems; Medicinal; Cultural.

E: harekrushna@bsi.gov.in
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Paddy straw as a biofuel feedstock: Infrastructure needs and financial estimates
for effective storage

Ayushman Saboo* and Kurinji Kemanth
Council on Energy, Environment and Water (CEEW), New Delhi, India

India is projected to be the fastest-growing bioenergy market globally between 2023 and 2030, accounting for§

ibioenergy transition while simultaneously addressing crop residue burning, fossil-fuel dependence, and farmer incomei
idiversificoﬁon. Punjab alone generates nearly 20 million tonnes of paddy straw annually, a substantial share of which is§
" burnt, contributing to regional air pollution. Although Punjab has set an ambitious target to manage six million tonnes of !
paddy straw through ex-situ utilisation, achieving this goal requires a robust and predictable biomass supply chain—within
which storage is a critical yet underexamined component. Existing policies in India support baling, collection, and u'rilisq’rion,i
but a coherent policy discourse around biomass storage infrastructure remains absent. ;

This study adopts a mixed-methods approach, integrating international policy review with onground insights from:

' eight paddy-straw-utilising industries in Punjab. It assesses infrastructure needs, land requirements, storage losses, and :
financial viability while estimating optimal land footprints using satellite-based analysis. Findings reveal widespread

‘feedstock losses (15—25% annually), frequent fire incidents, high moisture levels (up to 40%), and significant land-leasing
' challenges. Infrastructure on leased land is inadequate compared to industrial premises, increasing risks and costs. !
' Optimised storage layouts reduce land requirements by up to 33% for rectangular bales, and investments of INR 250—

§4OO per tonne offer favourable payback when losses exceed 15—20%. The study highlights the urgent need for explicit !
' biomass storage guidelines to reduce losses, enhance industry reliability, and enable India’s bioenergy and air quolity§
' goals.

: Keywords: Biomass storage, crop residue management, air quality, biofuel, crop residue burning

Biography:

Ayushman has joined The Council as a Research Analyst with the Clean Air Team. His work focuses on air pollution mitigation and crop
residue burning in northern India. He aims to work on the intersection of science and behaviour change to transform waste into value,
enabling a circular economy. Prior to joining The Council, Ayushman worked as a consultant at CEEW, contributing to the Clean Air
team’s mission. Having established a strong foundation in finance, he transitioned into the climate sector with a background that
includes (projects encompassing) microfinance and business development. Ayushman holds a Master's degree in Corporate
Sustainability and Environmental Management from the University of York, where his dissertation was on a systematic review of
vegan, vegetarian, and meat diets using a life cycle assessment (LCA) approach in the European Union. He also holds a Bachelor's in
Business Administration (Hons. Finance) from O.P. Jindal Global University.

E: ayushman.saboo@ceew.in
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Quality assessment of different value-added green tea products

Bidisha Sharma

Assam Agricultural University, Jorhat, India

Abstract:

‘ Green tea is a popular beverage, with steadily rising production and consumption over the last decade. While i'r§
ioffers various health benefits, value addition through herbs, flowers, and natural flavours enhances its taste, appeal, and !
‘health benefits, boosting consumer interest and market demand. This study investigated the effects of blended green tea
iwi'rh herbal ingredients (ginger, mint, rose, tulsi) at concentrations of 1.00—4.00% on its quality and functionality. Thei
iblends were subjected to biochemical, colour, and sensory analyses. Results showed that herbal additions increased !
'moisture and ash content, with tulsi green tea blends showing the highest values. Antioxidant activity and total phenolic§
icon'ren'r were significantly enhanced at higher concentrations (3.00-4.00%), with mint green tea recording the highes’r§
'values. Caffeine content was reduced in all herbal blends compared to plain green tea particularly showing lower values |
iin rose green tea blend. Colour analysis revealed herb-specific modifications, and sensory evaluation indicated ai
ipreference for rose, ginger, and tulsi blends at higher concentrations than pure green tea. The study demonstrated thaﬂ
‘herbal blending can effectively improve the biochemical, visual, and sensory properties of green tea. Diversifying tea !
products would offer a strategy to fetch higher market prices offset high production costs, thus can enhance profit margins
and consumer acceptance through new flavours, tastes, and health benefits. ‘

E: bidishasharma06@gmail.com
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Gandhamardan hill- Odisha'’s living pharmacy with unique natural agroforestry
and community resilience model

Abhisekh Pradhan

Watershed Support Services and Activities Network, Bhubaneswar, India

' Abstract:

Gandhamardan Hill, Biodiversity Heritage Site (37th in India, 2023) in western Odisha’s Bargarh and Bolcmgiri
idis'rric’rs, sustains over 1,200 plant species and above 500 animal species across tropical moist deciduous zones (1,200—§
1,600 mm rainfall). This “Ayurvedic Paradise” supports 60 villages via a natural multilayered agroforestry system: canopy
i(mqngo: 15 varieties, e.g., Sundurie; mahua), mid-layer (amla, harada, kusum), and understory (tubers, e.g., Pit Kanda; |
imore than 100 upland paddy landraces).Tubers, being an integral part of the Gandhamardan agro ecosystem, add§
'nutritional depth and cultural value to the community as its part of the prasad given to the local deity. Currently ]5§
ivqrieﬁes of tubers documented, including Pit Kanda, Kasa Kanda, and Jhimi Kanda etc. Communities rely livelihoods
iencompass sal leaf, honey, bamboo crafts, livestock and stream fisheries. Temples (Nrusinghanath, Harishankar) in'regra're§
‘tubers and forest products into prasad and festivals (Nuakhai, Baikucha) promote traditional varieties. Sustainable Icmd§
iuse pattern with inclusion of traditional varieties make the system sustainable. This study using 30 FGDs, 45 Kils,
participatory mapping, and multi-stakeholder workshops proposes Gandhamardan as a GIAHS site. GIAHS initiatives |ed§
by the DA&FE, Government of Odisha with UN FAO, WASSAN, MSSRF, Ahinsha Club, and Odisha Biodiversity Board 'ro§
ipromofe sustainable NTFP harvest protocols, community seed banks, and agri-ecotourism. These efforts aim to reduce'
migration, enhance value chains, and ensuring Gandhamardan’s legacy as a global model of agro ecological resilience. ‘

 Keywords: Gandhamardan Hill, agroforestry, tubers, GIAHS, Biodiversity Heritage Site, traditional knowledge, community
iresilience, cultural conservation, sustainable livelihoods, and food system. ;

Biography:

Abhisekh Pradhan is a passionate agriculture expert specializing in sustainable farming and biodiversity. He earned a
B.Sc in Agriculture from CUTM (CGPA 8.48) and M.Sc in Agronomy from AUS (CGPA 8), with an ongoing PhD in
Agronomy. His experience 10 years in different professional role including at COE horticulture, Agriculture Development
Officer at FMC, Lecturer at AUS, Scientific Officer at World Vegetable Center and ICRISAT and since 2022, Senior
Agriculture Expert at WASSAN on Odisha Millet Mission and SPPIF. Key achievements include mapping 540 villages for
millets and pulses, forgotten foods proposals, and Agri heritage documentation.

E: abhisekpradhan@wassan.org
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Untangling regulated metabolic and molecular features in plant cells for surviving
under salt stress by seed priming with Mangrove derived bacterial bio stimulant

Anwesha Chatterjee!, Proma Ghosh', Simanta Pos2, Souvik Ghatak!, Murali Sharaff3, Somnath
Mandal?, Prateek Madhab Bhattacharya?, and Harshata Pal’*
TAmity University Kolkata, Kolkata, India

2Uttar Banga Krishi Viswavidyalaya, Coochbehar, India
3Charotar University of Science and Technology, Changa, India
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i Abstract:

Soil salinity is a major environmental threat specifically near coastal areas that hinders plant growth. Scientists are !
investigating metabolic pathways to understand the cross-kingdom interaction of microbial biostimulants that boosts plan'r‘
rgrowth under abiotic stresses. Our study focuses on isolating and identifying endophytic bacteria from the roots of dls'rmc'r‘
"rypes of mangrove plants that are naturally salt-tolerant and grow in the Sunderban region of West Bengal, India. We‘
‘ ' examined them on a non-host model plant (Solanum lycopersicum) under salt stress. Out of all the strains recovered, six best !
;|so|a'res were chosen based on morphometric growth patterns recorded using the BBCH scale in pot experiments. .
iMorphoIogicoI, biochemical, and molecular (16S rRNA) identification revealed the diversity of the endophytic bacteria.
Finally, a consortium was prepared with four strains (selected based on competitiveness analysis), and applied to Solanum
i lycopersicum under salt stress. The physiological and biochemical data showed treated plants with superior qualities.
iAddiﬁonqlly, a field experiment conducted under saline stress revealed higher fruit yield in treated plants. High-:
1’rhroughpu’r metabolomic techniques were used to identify the regulation of primary metabolites, polyamines and
phyfohormones in treated and non-treated plants under salt stress. Based on transcriptomic studies, the regulation of gene:
‘expresswn in tomato leaves was found to be significantly altered, highlighting the complexity of salt stress response]
‘sys'rems in the model crop. Many potential genes involving in hormone synthesis, osmolyte production, ROS scavenglng,i
'primary and secondary metabolism were found to have undergone a significant transcriptional reprogramming in the !
‘treated plants.

| ' Keywords: Biostimulant, Endophyte, Mangrove, Metabolomics, Plant growth promoting bacteria (PGPB),
: ' Solanum lycopersicum, Salt stress, Transcriptomics

Biography:

Dr. Harshata Pal, completed her PhD programme in Horticulture from Bidhan Chandra Krishi Viswavidyalaya (2010) and joined as
Research Associate at Bose Institute, Kolkata (2010-2012). She achieved DBT-Women Scientist Fellowship as independent Principal
Investigator under DBT BiCARe programme (2013-2016). April,2016 she joined as Assistant Professor at Amity University Kolkata
in the department of Biotechnology. She received international project funding from IGSTC and worked as Pl and Project
Coordinator (2021-2024). She published in many peer-reviewed international journals with Elsevier, Springer, Wiley and Taylor&
Francis publisher groups. Her research lab mainly works on climate resilient agriculture with microbial solutions.

E: hpal@kol.amity.edu
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CRISPR/Cas-based genome editing for genetic improvement of Solanum
lycopersicum L.

=] Banashree Saikia'2*,Remya Suma'-2, Adity Laskar!, and Channakeshavaiah Chikkaputtaiah!2
o 1CSIR-North East Institute of Science and Technology, Jorhat, India
% 2Academy of Scientific and Innovative Research, Ghaziabad, India

Abstract:

CRISPR/Cas-based genome editing platform has emerged as a highly efficient and reliable tool for precisely :
‘modifying target genes to enhance desirable agronomic traits in crops. In India, recent deregulation of SDN'I/SDN2§
igenome-edited crops by the Government has further accelerated the potential of such innovations. Due to rapid global
‘climate change, the yield and productivity of economically important crops, like tomato (Solanum lycopersicum L.), hqvei
ibeen severely affected by various abiotic and biotic stresses. Therefore, there is urgent need for the development of§
multiple stress tolerance in crops, utilizing fast-breeding technologies. In this context, a comprehensive study on developing :
' genetic tolerance to biotic and abiotic stress factors in tomato through genome editing and functional genomics qrei
presented. The study has performed systematic CRISPR/Cas9-based genome editing of negative regulatory genes of multi
' -stress tolerance, namely SIHyPRP1 and SIDEAT. Their Loss-of-function analysis imparted significant tolerance to drought, !
isqlini'ry, bacterial leaf spot, and bacterial wilt disease in transient and stable tomato lines (GEd2). The study showed the
ikey negative regulatory role of SIDEAT, a poorly studied 8CM family gene, functions together as an anchor gene wi'rh§
' SIHyPRP1 in imparting multistress tolerance in tomato. Given the severe impact of early blight, caused by Alternaria solani, !
iqnd the limited genetic information available, the study further aims to identify disease susceptibility genes 'rhroughi
ifranscrip’rome-wide analysis and to generate early-blight-resistant tomato lines using the established sfa're-of-the-arH
igenome editing system. Overall, this study provides a comprehensive framework for developing climate-resilient,

' multi-stress-tolerant tomato varieties and holds significant promise for sustainable crop improvement.

Keywords: CRISPR/Cas9, Solanum lycopersicum, HyPRP1, DEA1, early blight, multi-stress tolerance, climate-resilience

Biography:

Dr Banashree Saikia is a plant biotechnologist specialized in molecular biology, genome editing, and functional genomics for crop
improvement. She earned her Ph.D. in Biological Sciences from CSIRNEIST Jorhat under AcSIR and is currently working as a DST-WISE
Postdoctoral Fellow and Principal Investigator at CSIR-NEIST. Dr Saikia has published extensively, including first-author and corre-
sponding-author papers, with over 300 citations. Her work primarily focused on plant CRISPR/Cas systems, biotic & abiotic stress
biology, and climate resilience. She has received several awards for research excellence and actively contributes to
independent R&D, scientific writing, teaching, workshops, and science communication.
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Comparative genomics analysis of Rhizosphere and Endophytic Trichoderma
isolates from tropical tuber crops

R Arutselvan*, K. Hanume Gowda', Kalidas Pati!, M.L. Jeeva?, S.S. Veena?, T. Makeshkumar?,
K. Laxminarayana' and M. Nedunchezhiyanl

ICAR-Central Tuber Crops Research Institute, Bhubaneswar, India

TICAR-Central Tuber Crops Research Institute, Thiruvananthapuram, India

Abstract:

Trichoderma fungi are valuable biocontrol agents and plant growth promoters, particularly in tropical tuber crops. In
i'rhis study, we conducted a multi-district survey, isolating numerous Trichoderma strains from rhizosphere soil and plcn'ri
itissues using selective media. Promising isolates were identified through extensive screening based on growth:
i characteristics, antagonistic activity against pathogens, microscopic and SEM analysis, mass production on qgricul'rurc|§
iwosfe substrates, and compatibility with various agrochemicals and botanicals. The top-performing rhizosphere-compefenﬂ
iqnd endophytic isolates were further assessed in field trials for integrated disease management against soil and
i foliar-borne pathogens in greater yam and elephant foot yam. Molecular identification involved PCR with ITS primers,§
iSanger sequencing, NCBI submission, and phylogenetic analysis of representative Trichoderma isolates. Whole-genome§
isequencing generated high-quality, chromosome-level assemblies for the selected rhizosphere and endophytic Trichoderma
'isolates. Despite their distinct ecological niches, the genomes showed remarkable similarity in gene content and functional
iprofiles, including highly conserved KEGG pathways and Gene Ontology annotations. Both isolates possessed iden'riccﬂi
isecondqry metabolite biosynthetic gene clusters. However, CAZyme analysis revealed key differences in carbohydrate-:
ractive enzymes, with the rhizosphere isolate exhibiting enhanced carbohydrate-binding capabilities, suggesting greateri
potential for plant polymer adhesion and degradation in competitive soil environments. These findings were corroborated
iby SEM-based root colonization assays demonstrating stronger rhizosphere attachment by the rhizosphere isolate. This !
' genomic insight provides a foundation for the targeted selection and development of Trichoderma strains for sustqinqblei
biocontrol and crop improvement in tropical tuber systems. :

Keywords: Trichoderma, Comparative genomics, Rhizosphere, Endophyte, CAZyme
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Genomics-enabled dissection of white mold resistance in common bean

Sujan Mamidi
HudsonAlpha Institute for Biotechnology, Huntsville, USA

i Abstract:

Biotic stresses cause about 20 - 30% of yield losses in global agriculture, a serious threat to food security and :

isus'rclinclbili'ry. Common bean (Phaseolus vulgaris L.), is an important source of protein and micronutrients for millions of !
' people. White mold from Sclerotinia sclerotiorum is one of the most damaging diseases. Yield losses can range from 30 to |

160 percent under favorable conditions. The resistance to this disease is quantitatively inherited and strongly influenced by
ienvironmentol factors. Recent progress in association mapping and integrative genomics has greatly improved our§
iunderstonding of white mold resistance in common bean. Genome-wide association studies across various germplosmi
panels have found multiple genomic regions linked to disease resistance, plant structure, and related agronomic traits. This
iconfirms that resistance is polygenic. Phenotyping across multiple environments and meta-analyses of QTL have helped§
iiden'rify stable marker-trait associations. Candidate gene analyses have shown pathways related to basic defense, celli
'wall changes, and stress signaling. These pathways offer important insights into how hosts and pathogens interact. |
Combining genomic prediction with multi-trait selection models marks a significant step for practical breeding. With these,

breeding programs can work on improving white mold resistance and traits related to yield at the same time while

ontributes to sustainable agriculture and global food security.

Biography:

Dr. Sujan Mamidi is a Senior Scientist at HudsonAlpha Institute for Biotechnology, Alabama, USA, Affiliate Scientist at the University of
Missouri—Columbia, and Adjunct Faculty at ANGRAU, India. He has published 60+ research articles, including lead authorship in
Nature, Nature Biotechnology, and Nature Genetics, He also contributed various book chapters and has extensive editorial
contributions. His research focuses on multi-omics and crop improvement, with over 100 conference presentations, guidance to Ph.D.

scholars, and many international collaborations.
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Beyond the Gl act: Interlinkages with the PVPFR Act 2001 for the Gl tagged rice in
India
Padmavati M'*, Soumya Vinayan?
'Rajiv Gandhi School of Intellectual Property Law, IIT Kharagpur, Kharagpur, India
f 2Council for Social Development, Hyderabad, India
L
' Abstract:

3 Agrobiodiversity is critical for livelihood sustenance and any misappropriation of IP rights of farmers would affect it |
adversely. In the context of Gl tagged rice varieties, the Gl Act 1999 and the Plant Variety Protection and Farmer R|gh'rs
;Ac'r 2001 (PVPFR Act) are the twin IP legislations that recognize the relevance of farmer communities. Unlike the PVPFR ! ‘
iAcT the Gl Act does not provide for elaborate post registration requirements, particularly on conservation, effec’rlvef
renforcement and most importantly benefit sharing. While the need to improve marketing of Gl rice is being realized, it is | ‘
fnecessqry to identify the conservation mechanism with respect to the varieties, agricultural practices, regio-cultural qspec'rs
‘and livelihood sustenance mechanisms for a more effective protection of Gl tagged rice and the associated farmers. It is | ‘
i from this perspective that the current study analyses the interface of the two legislations and examines the requirement of :
‘recordlng Gl variations due to changes to microclimatic conditions. Further, it proposes the need for the integration of
farmer variety registration information and the Gl registration into a separate compendium. Linking the benefit shqung
imechanlsm under both the legislations, additional linkages with the People Biodiversity Registers and the ABS mechonlsm‘
:under the Biological Diversity Act would enable and strengthen the reach of Farmer Rights further. In this regard, the :
‘reIevqnce of certain judicial pronouncements is discussed and a definite process for drawing the interlinkages in the
' legislations have been proposed.

3 Keywords: Gl tagged Rice, Gl Act, PYPFR Act, Farmer Rights, benefit sharing and Gl
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Geographical indications (Gls), market access, and farmer incomes: Evidence
from India’s Gl tagged non-Basmati Rice varieties

Soumya Vinayan'*, P K Viswanathan?, Padmavati M3, Vishnu C R4, and Parnika Saha'
1Council for Social Development, Hyderabad, India

2Amrita School of Business, Amritapuri, Kollam, India

3Rajiv Gandhi School of Intellectual Property Law, IIT Kharagpur, Kharagpur, India

4Indian Institute of Technology Tirupati, Tirupati, India

i Abstract

Gls represents an important yet underutilized intellectual property right within India’s agri-food chain, Iinking‘
' geography, quality, heritage/reputation and smallholder livelihoods. The present study covers multiple Gl-tagged
‘non -Basmati rice varieties spread across nine states; and adopts a mixed-method approach, drawing upon secondary qnd
wempmcal research. The scoping review of literature has identified a critical research gap, as existing studies on Gl- 'rolgged
‘rlce varieties in India are predominantly focused on analysis of morphological, genetic, and agronomic traits, with I|m|1ed
;explorahon of Gl as a marketing tool in the domestic and export markets. More specifically, systemic research on Gl-
i'rogged non-Basmati rice varieties in India from an agricultural marketing perspective, remains less explored. The present :
‘explorq'rory study based on in-depth interviews with Gl-cultivating farmers, members of Farmers Producer Organizations,
' Gl proprietors, traders, officials from State Agricultural departments, faculties from State Agricultural Universities, qnd
io'rher relevant stakeholders reveal unique observations. It was observed that strong policy networking and |ns'r|tu'r|onq|
:coordlncmon in the case of Kalanamak rice in Uttar Pradesh, whereas in Bihar, Kerala and Odisha, scheme-level |n|'r|c'r|ves‘
' supporting the promotion of aromatic non-Basmati rice varieties remain at a relatively nascent stage. Despite contextual !
differences, common challenges were found across Gl varieties, including cultivation-related (low yields and high
production costs), weak collective mechanisms, adulteration, limited traceability, lack of standardized processing,
' packaging and branding, and inadequate storage infrastructure along with lack of useful data on cultivation of these vari-
iefies These challenges may have serious implications on the future of Gl rice varieties, sustainable supply chains, farmer 1
-incomes and livelihoods. The study highlights the imperative for policy interventions and institutional mechanisms to promote |
' Gl as an effective marketing tool to integrate with markets and lead to income realization for Gl-cultivating farmers.

 Keywords: Agricultural Marketing, Geographical Indications (Gl), Agricultural Gl, Gl Rice, Non-Basmati
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Post harvest use of sodium nitroprusside and shellac coating maintained fruit
quality and shelf life of Sapota in ambient condition

Debashis Mandal* and Damini Ngute Tamin
Mizoram University, Aizawl, India

Abstract:

Sapota (Achras sapota L. ) is a sugar-rich tropical fruit of Sapotaceae family having laxative property with rich :
ianﬁoxidont activity but having short shelf life and rapid quality deterioration during ambient storage conditions. So, the§
‘research trial was attempted during May-June, 2023 at Post Harvest Laboratory, Department of HAMP, Mizoram:
iUniversify, Aizawl, India with sapota fruits (cv. Cricket Ball) collected from Sam’s Garden, Tanhril Village and stored aﬂ
‘ambient condition (20-25°C, relative humidity 65-85%). Experiment was laid out in Complete Randomized Design (CRD) !
iwi'rh nine treatments viz. Ti: SNP 0.02mM, T2: SNP 0.05mM, T3: SC 2%, T4: SC 5%, T5:0.02mM SNP+ SC 2%, T6:0.02mM !
1 SNP+ SC 5%, T7:0.05mM SNP+ SC 2%, Tg:0.05mM SNP+ SC 5%, To:Control (Water dipped). Observation on weight Iossi
| percentage, percentage decrease on fruit length, diameter, fruit texture, pulp colour, TSS, acidity, total sugar, reducing |
isugor, ascorbic acid, total phenol were recorded at three days interval, while antioxidant activity and fruits decay wc|s§
recorded at 12 days after storage (DAS). Study revealed that sapota treated with 0.02mM SNP + 5% shellac coating !
ihqd minimum weight loss (11.59%), decrease in length (7.98%) and diameter (6.92%) with high fruit texture (29.39N cm'§
12), TSS (18.869Brix), total sugar (16.87%) and ascorbic acid content (10.32 mg 100g-") at 12 DAS. Besides, fruits under !
ifhis treatment had minimum fruit decay (13.33%) resulted in highest shelf life (13.73 days). Thus, postharvest combined use !
tof SNP (0.02mM) and Shellac Coating (5%) can be a potential approach for shelf life extension of sapota at qmbienH
i condition. !

Keywords: Ascorbic Acid, fruit decay, Sapota, Shellac, Shelf life, SNP

*®

Plate 1: Sapota fruits under T, (0.02mM SNP + 5% Shellac Coating) at
different days after storage
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Mangrove ecosystems as blue carbon reservoirs: Mechanisms and impact on
climate change mitigation

Anjan Hazra! and Sauren Das?*
WVictoria Institution (College), Kolkata, India
2Indian Statistical Institute, Kolkata, India

A massive and dense Tropical coastal forest formation by mangroves, comprising seagrasses, and saltmarshes, play
plvo'ral role in carbon dioxide sequestration from atmosphere, recognized as “coastal blue carbon” which was designated !
; by Nellemann (2009). The Carbon sequestration capacity of coastal wetlands, specifically the mangroves, seagrasses, and
isolt marshes are legendary for their efficiency compared to the terrestrial and freshwater equivalents. This sequestration !
1efficqcy accomplish a vital role in the carbon cycle, and vibrant for mitigating climate change impacts across the world. i

i Parallel to the technological innovations in emission reduction, natural climate elucidations, especially blue carbon ]
1ecosys'rems (BCE), have harvested substantial consideration for their prospective to mitigate global climate change impact. 3
' These elucidations are fundamental to greenhouse gas accounting practises in global policies by the Inter- governmental
: i Panel on Climate Change (IPCC). Natural climate solutions have been estimated to have the capacity to annually capture : 3
23 8 petagrams (Pg) of CO2 equivalent, representing approximately 37 % of the cost-effective CO2 reduction needed
by 2030 to limit global temperature increases to below 2 o C.

Mangrove vegetation and "blue carbon" are intensely entangled, while mangroves (including seagrasses, and salt !
' marshes) acting as one of nature’s most authoritative tools for capturing and storing carbon per unit area than even any
 tropical rainforests. Mangroves process carbon through two primary "reservoirs":

it as organic matter.

e Above-ground Biomass: The trunks, branches, and leaves of the trees capture CO2 through photosynthesis and store |
e Below-ground Storage: This is where mangroves formation, approximately 50% to 99% of the carbon in a:

A mangrove forest stores the vast majority of its carbon underground in the soil, while a typical rainforest stores !
most of its carbon in its wood and leaves (living biomass). Mangroves nurture in waterlogged anaerobic and thus, The:
microbial decomposition works incredibly slowly. Instead of rotting and releasing gas, the organic matter remains intact :

and gets buried. As sea levels rise, mangroves trap sediment and build up their floor vertically. This allow constantly creat-
'ing new layers of storage on top of the old ones. They can continue to bury carbon for thousands of years. Mangroves:
i face harsh conditions like high salinity and shifting tides and thus, they invest heavily in massive, dense root systems for‘
fhelr sustainability. They allocate a much higher percentage of their total biomass to their roots compared to land trees. }
' When these roots die, they are already underground in that "oxygen-free" zone, leading to immediate long-term storage. :

; mangrove ecosystem is stored in the soil and root systems.
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Mathematical modelling of drying kinetics and rehydration behaviour of green
peas

Sahana Khatun'and Anindita Karmakar!*
1Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, India

 Abstract:

The present study investigated the drying kinetics, mathematical modelling and rehydration characteristics of green
' peas. Fresh green peas with an initial moisture content of approximately 70% (wet basis) were dried in a laboratory-scale !
i'rrqy dryer at drying air temperatures of 50, 60 and 70 °C until equilibrium moisture contents of 5.00%, 4.76% and
}3.57% (dry basis), respectively, were achieved. The total drying time decreased with increasing drying temperature,§
‘ranging from 6.33 h at 50 °C to 5.67 h at 70 °C. Moisture content continuously decreased with drying time at all
i'rempero'rures and the entire drying process occurred in the falling-rate period. Experimental moisture ratio data werei
ifi'r'red to five thin-layer drying models: Newton, Page, Henderson and Pabis, Wang and Singh and Two-term Exponential :
‘models. The goodness of fit was evaluated using the coefficient of determination (R2) and root mean square error (RMSE).
iThe Page model provided the best fit across all drying temperatures, exhibiting the highest R2 (up to 0.9961) and 'rhe§
ilowes'r RMSE values. Rehydration behaviour of dried green peas was evaluated using the Peleg model. Results showed |
ithat the initial water absorption rate increased with increasing rehydration temperature, as indicated by a significcmti
decrease in Peleg’s constant K;. Peleg’s constant K;, associated with equilibrium moisture content, varied with temperature.
iGreen peas dried at 70 °C exhibited the highest rehydration ratio, indicating superior rehydration quality. Overall, the
istudy demonstrated that drying temperature significantly influenced drying kinetics, model suitability and rehydraﬁon§
properties of green peas. 1

Keywords: Green peas, Drying kinetics, Thin-layer drying models, Moisture ratio, Rehydration characteristics
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Seed Spices for rural livelihoods in Odisha: Evidence from on-farm demonstrations

J Lenka'!, D Ramajayam!, S K Samal’, S K Kar!, S Kumar!, G B Naik!, A Khora' and S Patra’
ICAR-Indian Institute of Soil Water Conservation, Research Centre, Sunabeda, India
— ~ 2ICAR- National Research Centre on Seed Spices, Ajmer, India

Abstract:

Introducing high-value crops into non-traditional regions is an effective approach for strengthening rural Iivelihoods,i
particularly in hill and tribal landscapes where farming options are limited. Seed spices, despite their importance in Indiq’s§
iagriculfurol export sector, are largely produced in a few western and central states, leaving significant scope for
: geographic expansion and livelihood diversification. The Eastern Ghats of Odisha represent apromising yet underexplored
iregion for such interventions. An on-farm evaluation of five seed spice crops viz., fenugreek, fennel, nigella, ajwain cmd§
icoriqnder through on-farm demonstrations across five blocks of Koraput district (Dasmantpur Semiliguda, Pottangi, |
' Laxmipur, and Nandapur) during 2024-2026. The project implemented in 130 small holder and tribal farmers and qu§
implemented by ICAR-IISWC, Research Centre, Koraput in collaboration with ICAR-NRCSS, Ajmer and KVK, Similiguda and
i'rhe Odisha Rural Development and Marketing Society (ORMAS). The training and skill development programme was |
rorganised, demonstrate to farmers regarding package practices of spices and distribution of inputs more than 500§
farmers under TSP /SCSP. ‘

‘ The results revealed encouraging crop and location-specific performance. Fennel achieved its highest productivity in
Pottangi block, yielding up to 748.9 kg per acre, while coriander recorded favorable yields in Similiguda and Nandpur !
(348 kg per acre). Fenugreek displayed strong adaptability in Dasmantpur, though yields were comparatively lower in§
Koraput and Laxmipur blocks. These results indicate that the climatic and soil conditions of the Eastern Ghats are suitable
for selected seed spice crops. ‘

The study demonstrates that inclusion of seed spices as high-value crops can enhance farm diversification and income
ioppor'runi'ries in Odisha’s hill regions. For sustained livelihood impact, institutional support in seed supply, pos'r-hqrvesﬂ
ihandling, value addition, and collective marketing through Farmer Producer Organizations is essential. Integrating seed !
' spices into state livelihood and agricultural development programmes can help establish them as viable and sustqinqb|e§
income sources for rural communities. ‘

Keywords: High-value crops, seed spices, livelihood diversification, Eastern Ghats, Odisha, Farmer Producer Organizations
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A native strain of Heterorhabditis indica from Indo-Gangetic plains:
characterization, molecular phylogeny and field efficacy against bark eating
caterpillars in guava ecosystem

S. Routray*, H.S. Singh, Y. Patel, R. Verma, D. Singh

ICAR-Central Institute for Subtropical Horticulture, Lucknow, India

Abstract:

Entomopathogenic nematodes (EPNs) belonging to the families Steinernematidae and Heterorhabditidae are effective
biological control agents for managing a wide range of insect pests. There is considerable scope for the discovery of novel
iEPN strains and species adapted to local agro-climatic conditions and target insect pests. In the present study, ncﬁivei
istrains of entomopathogenic nematodes were isolated from the Indo-Gangetic plains of northern India. Laboratory andi
field experiments were conducted during 2024-25 at the ICAR-Central Institute for Subtropical Horticulture, Lucknow, U'r'rclri
iPrqdesh, India, to evaluate the efficacy of three native EPN species against larvae of the bark-eating ccl'rerpillqr,§
Indarbela quadrinotata (Walker) (Lepidoptera: Cossidae), a major pest of guava. The virulence of all three EPN strains was
assessed through in vitro bioassays using third-instar larvae. Based on LCsq values, Heterorhabditis indica was identified c|s§
}the most virulent strain and was subsequently evaluated under in vivo and field conditions. Molecular characterization of%
i'rhe selected strain was carried out using a multigene phylogenetic approach based on ITS rDNA and mitochondrial COI
i(cox]) gene sequences. Field evaluation involved spot application of a liquid formulation of H. indica on the trunks of%
iguova trees infested with I. quadrinotata. A synthetic insecticide treatment (Chlorpyriphos 25 EC) was included as c1§
istqndqrd check. Application of H. indica resulted in an 87.72% reduction in bark-eating caterpillar damage, compared to§
ia 92.40% reduction achieved with the chemical insecticide. Although the efficacy of the EPN treatment was marginally§
ilower than that of the chemical control, its environmental safety and compatibility with sustainable pest mqnagemem‘i
practices make it a promising alternative. This study provides the first evidence of the effectiveness of entomopathogenic
inemotodes against [. quadrinotata under both laboratory and field conditions, highlighting their potential as ani

' eco-friendly component of integrated management strategies for bark-eating caterpillars in guava.

1 Key words: subtropical fruits, biocontrol, bark eating caterpillars, EPN, infective juveniles
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Soil hydraulic conductivity under agricultural-to-horticultural land use change in
the Eastern Ghats, India

S K Kar'*, S K Vishwakarma?, S K Samal', J Lenka', R Devarajan!, S Patra3, and R M Singh?
ICAR-Indian Institute of Soil and Water Conservation, Research Centre, Koraput, India

2Banaras Hindu University, Varanasi, India

3|CAR-Indian Institute of Soil and Water Conservation, Dehradun, India

Abstract:

‘ Unsustainable land management practices have degraded soil hydraulic properties (SHPs), underscoring the need§
i for sustainable land-use strategies to prevent further decline. Assessing SHPs under different land-use systems is essential |
ifor identifying suitable management options in fragile agroecosystems. The Eastern Ghats region of India, pqr'riculquy§
iKoraput district in Odisha, is among the most vulnerable agroecosystems and was therefore selected for this study. The§
impact of land-use transition from conventional agriculture to horticultural systems on SHPs was evaluated. Surface soil |
iinfiltration rate and hydraulic conductivity were measured using a Hood infiltrometer under four land-use systems; cashew§
plantation, mango plantation, pasture land, and agricultural land- at pressure heads of 0, =1, and =3 cm. The contributions
iof macropores and combined meso- and micropores to saturated water flow were also quantified. The results showed 'rha'r}
' cashew plantations exhibited the highest infiltration rate, hydraulic conductivity, macropore contribution to total flow, soil ;
iorganic carbon content, hydraulically active porosity, tension, and residual flux compared with other land uses. Soil pores
iwi'rh radii greater than 0.50 mm contributed 67.34%, 66.03%, 51.77%, and 51.29% of the total saturated flow underi
' cashew, mango, pasture, and agricultural land uses, respectively. The corresponding hydraulically active porosities were |
10.00502%, 0.00392%, 0.00085%, and 0.00076% of the soil volume. These findings demonstrate that SHPs are highly
sensitive to land-use change under near-saturated conditions. The study indicates that converting barren and pasture lands
ito horticultural plantations, particularly cashew, can substantially improve soil hydraulic functioning in the Eastern Gha'rs§
i region.

Keywords: Eastern ghats region, Soil hydraulic properties, Hood infiltrometer, Hydraulic conductivity, Land use change
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Indigenous knowledge-based livelihood mapping for economic empowerment of
tribal communities in fragile mountain regions of Kahmir

Omar Fayaz*, Muzzayin Gani', Iram Gulzar
Sher-Kashmir University of Agricultural Sciences and Technology Kashmir, India

 Abstract:
Tribal communities in the Himalayan region of Jammu and Kashmir possess significant livelihood skills encompassing |
‘tradmonol livestock rearing, ethnobotanical knowledge, subsistence agriculture and strong indigenous knowledge systems.
' These communities sustain their livelihoods within the ecologically fragile terrain between Greater Himalayas and the Pir !
i Panjal. and are increasingly constrained by weak institutional linkages, limited livelihood mapping and employmen'rw
' opportunities. To provide an in-depth assessment and empirical insights into tribal livelihood patterns and their coping
s'rrq'regles in Ganderbal district of Kashmir, the present study aims at strengthening livelihood security 'rhrough
' evidence-based planning, capacity-building and collectivization.

i supplemented ground level interactions and focus group discussions. In the first stage of sampling, Ganderbal district was :
' purposively selected as the study area, followed by the selection of 15 villages in the second stage. 40 respondents were | ‘
iselected randomly in each of the sample villages to capture representative household-level data. Livelihood mapping |
focused on key employment-oriented domains with emphasis on eco-tourism, medicinal and aromatic plants (MAPs),‘
handlcraf'rs, subsistence agriculture and dairy-based activities. The findings suggest that the livelihoods of a large ! ‘
' proportion of the sample population can be upscaled by creating institutional linkages with registered tourism boards,}
‘nodal officers and government departments. The results reveal that the sample village, Naranag exhibits an overwhelming | :
 dependence on tourism with 99 per cent of the sample population engaged directly or indirectly in the sector. Similarly, in
‘V||ques like Andarwan, Mamar and Benehama approximately, 90 %, 95 % and 80 % of the sample populcmon,‘
‘respectively, were primarily dependent on dairy-based activities while a few respondents mostly females were involved in |
' Handicrafts. Engagement in the cultivation and collection of Medicinal and Aromatic plants was found to be limited, due to !
"rhe regulatory restrictions associated with forests and lack of awareness regarding on-farm cultivation practices. Livelihood |
‘CICTIVITIeS in the study area were largely subsistence-based with only a limited proportion of households involved in cc’r'rle\
‘rearing which provides limited livelihood security to these communities. Findings indicate a very limited uptake of |
‘government schemes particularly those involving credit, due to fear of loans, indebtedness and insufficient awareness. 3
‘There was scope of collectivization of various individual respondents through Self-Help Groups (SHGs), cooperatives and i
' Farmer Producer Organizations (FPOs). A community-based skill-oriented ‘

3 The study adopted a multi-stage sampling design and employed a close-ended structured ques'rlonnqlre

Public-Private Partnership framework can enhance income generation by connecting tribals with private retailers, !
‘mc:rke'rs and various govt. agencies. The study offers a policy relevant insights for integrating livelihood mapping with !
' sector-specific collectivization and provides a viable pathway towards sustainable and secure tribal livelihoods in fragile | ‘

‘nor’rhern Himalayan Mountain regions of Kashmir, India.

Keywords. Tribal Livelihoods; Livelihood Mapping; Tourism; Medicinal and Aromatic Plants; Dairy-based leellhoods,i
‘Collechwzahon, Livelihood Security; Sustainable development, PPP model. ;
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Climate-driven agro-ecological vulnerability: Flood-induced chemical
dependency, food & nutrition security, biodiversity decline risks in vegetable-based
farming systems adjacent to Sandi Bird Sanctuary, a Ramsar-recognized wetland

Alok Varma* , Pankaj Audichya*,Shubham Shukla, Taufiq Ahmed, Riti Mehrotra,
Shahzada Numan, Dibakar Mallick* and Jasmine Saini
HCL Foundation ( CSR Arm of HCL Technology ), Noida, India

Abstract:

Flood-prone, wetland-adjacent farming systems across the Indo-Gangetic Plains are experiencing qcceleraﬁng§
ilivelihood and food-system instability due to climate-induced flooding and prolonged waterlogging. In Iandscapes§
'surrounding the Ramsar-designated Sandi Bird Sanctuary, Hardoi (Uttar Pradesh, India), repeated failures of paddy,
imoize, pulses, and vegetables have forced economically vulnerable smallholders to shift rapidly toward short-durqtioni
icommerciql vegetable cultivation, driving a sharp intensification of agrochemical use with cascading risks for food qnd§
nutrition security and ecosystem integrity. !

This study assessed the emergence and impacts of climate-driven agrochemical intensification through an in'rerdisci-§
iplinory mixed-methods investigation of 820 farm households across 21 villages within a 5-km radius of the sanctuary ini
2025. Household surveys, participatory rural appraisal, and agro-ecological and landscape-level assessments werei
‘triangulated with expert inputs from ICAR institutes, KVK Hardoi, Acharya Narendra Deva University of Agriculture and
iTechnoIogy, and sanctuary authorities. Flooding and waterlogging reduced yields by 70-80% in rice, >80% in maize, 80
1—90% in pulses, and up to 90% in vegetables, generating acute food and income shocks that triggered a dis'rress-driven§
ifransiﬁon toward high-input vegetable monocropping. ]

The study found that vegetable-based production systems exhibited severe chemical dependence, with bio-pesticide
adoption remaining below 5% and pesticide application frequencies exceeding recommended thresholds by three- to fivei
i-fold, reaching up to 22 spray rounds per crop cycle in some vegetable crops. Given that only 1-10% of qppliedi
' pesticides reach target organisms, substantial off-target dispersion and accumulation in soil, water, air, and biota were |
observed, accelerating eutrophication, toxicity, and biodiversity loss within the Garra River—Sandi wetland complex. ‘

‘ The study identifies a climate-induced chemical lock-in driven by livelihood insecurity, debt exposure, and posf—i
idisqs'rer psychological stress. Introduction of the flood-tolerant rice variety IR64-Sub1 restored Kharif yields (44—47 q
'ha™1), reduced reliance on risky vegetable monocropping, and lowered chemical pressure. ‘

HCL Foundation facilitated community-based awareness, technical guidance, and strategic planning on regenerative
agriculture, flood-resilient cropping, ecological pest management, and decentralized bio-input systems, laying the founda-
‘tion for a scalable transition pathway that links post-flood agricultural recovery with wetland conservation, Environmen'rql,i
Social and Governance (ESG) objectives, and the Sustainable Development Goals. ‘

iKeywords: Climate-induced chemical lock-in, Agrochemical intensification, Food and nutrition security, Flood-prone agro-
wetlands, Regenerative agriculture, Wetland biodiversity
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Exploring nutritional and genetic diversity in curry leaf genetic resources

g B. R. Raghu*, Chethan Kumar G., K. S. Nandini and K. Prathima

b

In ICAR-Indian Institute of Horticultural Research, Bengaluru, India

' Abstract:

; Curry leaf (Murraya koenigii L. Spreng), an aromatic and nutritionally rich leafy spice of the family Rutaceae, holds !
i dual significance as a culinary herb and traditional medicinal plant in India. Despite its diverse uses and economic
potential, the crop remains underexplored in terms of genetic diversity and nutritional profiling. The present study aimed to !
revaluate the genetic variability of mineral nutrients in curry leaf germplasm conserved ex-situ at the ICAR—Indian Insﬁtu're§
iof Horticultural Research (ICAR-IIHR), Bengalury, India. A total of 80 accessions collected from diverse agro-ecological re- !
i gions across India were assessed for ten mineral elements, five macronutrients (Ca, P, K, Mg, and S) and five micronutrients !
i(Fe, Zn, B, Mn, and Cu). The study revealed substantial genotypic variation across all traits, highlighting the species’ richi
nutritional and genetic diversity. ‘

; The macronutrient concentrations varied widely, with calcium (0.30-5.97%), potassium (0.09—3.52%), and phospho-§
irus (0.11-0.77%) being predominant, while among micronutrients, iron (51.71-439.16 ppm) and boron (26.02—143.38
' ppm) exhibited the highest variation. Notably, several accessions showed exceptionally high concentrations of calcium and
iron, surpassing levels reported in previous studies. The phenotypic and genotypic coefficients of variance were high for all :
‘traits, accompanied by high heritability (>70%) and substantial genetic advance, indicating additive gene action and the |
ifec:sibili'ry of improving these traits through selection. Correlation analysis revealed significant positive associations among
' calcium, magnesium, copper, and manganese, suggesting the possibility of simultaneous enhancement of multiple nutrients. |
' Principal component analysis (PCA) explained 73.04% of the total variance, with calcium, phosphorus, potassium, sulphur,
iqnd magnesium contributing most to population divergence. Cluster analysis based on Ward’s algorithm grouped geno- |
i'rypes according to their regional origins, revealing three distinct clusters that reflected both genetic and geographical dif-
i ferentiation. ‘

This study identified several nutritionally elite genotypes, such as 1IC652403, IC652419, 1C652461, and 1C652517,
ichoroc’rerized by high calcium, iron, and zinc concentrations. These accessions represent valuable genetic resources for fu- |
‘ture breeding programs targeting nutrient-dense and biofortified curry leaf varieties. The findings not only highlight the |
immense potential of M. koenigii in combating micronutrient deficiencies through food-to-food fortification but also provide
‘the first comprehensive insight into its mineral nutrient diversity under ex-situ conservation. This work lays a foundation for |
ifhe systematic utilization of curry leaf germplasm toward nutritional enhancement, genetic improvement, and susfqinoblei
' crop development. ‘

' Keywords: Murraya koenigii, ex-situ conservation, mineral nutrients, genetic diversity, heritability, PCA, nutritional bioforﬁ-i
 fication. ‘
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Phenotypic mapping of livestock and pouliry genetic resources of Dehradun
District of Uttarakhand

Amod Kumar'*, Anil Kumar Mishra'!, Reena Arora!, A.K. Bhatia!, A.K. Singh? and B.N. Shahi?
TICAR- National Bureau of Animal Genetic Resources, Karnal
2G. B. Pant University of Agriculture and Technology, Pantnagar, India

Abstract:

Phenotypic mapping of Animal genetic resources (AnGR) refers to the systematic documentation of livestock and§
ipoul'rry populations within specific geographical regions. This approach aids in cataloguing all recognized breeds and
populations present in the area, as well as monitoring populations that migrate over time due to their functional
i value or economic viability. As per the latest Census, the livestock population of Dehradun district is 0.42 million. A field
isurvey was conducted in five blocks of Dehradun district and the nearby area (Sahaspur, Vikasnagar, Doiwala, Kalsi and |
Jwalapur) to document livestock composition and identify distinct populations. The survey revealed predominance of indig-
' enous crosses of Jersey and Holstein Friesian breeds, along with the presence of Belahi cattle, Murrah and Goijri buffqloes,i
isome non-descript goats and backyard pouliry, including Aseel and Kadaknath breeds. Notably, a lesser-known cat- !
i'rle population was identified in the Kalsi and Chakrata blocks, Chakrati or Kalsi cattle. These animals exhibited disﬁncti
i traits including small body size, white to light grey coat colour, and a prominent hump and dewlap. The identification of§
ifhis population underscores the need for further phenotypic and genetic studies, and conservation strategies to safeguard !
livestock biodiversity in the Himalayan region. This study provides comprehensive information about the livestock and poul-
i'rry populations in the Dehradun district of Uttarakhand. ‘

Biography:

Dr. Kumar is serving as a Senior Scientist at the ICAR—National Bureau of Animal Genetic Resources, Karnal, Haryana.
His research focuses primarily on functional genomics, phenotypic and genomic characterization, and the conservation of
animal genetic resources.

E: amod.kumar@icar.org.in; amodvet@gmail.com
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Strengthening Custom hiring centres for better crop residue management: Lessons
from Punjab

Srishti Jain*, Kurinji Kemanth, and Navjot Singh Sarao
Council on Energy, Environment and Water, New Delhi, India

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i Abstract:

In India, agricultural residue burning accounts for 13% of all PM2.5 emissions, degrading air quality, soil health, and
iconfributing to groundwater depletion. To address this, the Crop Residue Management (CRM) Scheme was launched toi
' subsidise CRM machines, such as Super Seeders, to ~40,000 custom hiring centres (CHCs) - community-led entities that rent :
machines to farmers, reducing individual machine ownership costs and supporting rural entrepreneurship. Based on
key-informant interviews with 65 CHCs across Ludhiana, Patiala, and Sangrur in Punjab- a stubble-burning ho'rspo'ri
state- we provide an overview of the CHC model and strategies to enhance its financial viability. :

We find that renting CRM machines is cost-effective for farmers with less than 45 acres, accounting for just 10-33%
iof the machine purchase cost. Government-run CHCs, such as those run by co-operatives, serve more farmers and cover§
larger areas than private ones run by farmer groups. However, private CHCs more often offer complete packages with a
‘fuelled tractor and tend to be more profitable due to lower overheads. Both face challenges in machinery mishandling, |
iunderuﬁlised assets, and high maintenance expenses. However, service delivery tracking and transparent decommissioning
processes are only in place for government entities. While in-situ practicing CHCs employ 2-20 workers, ex-situ businesses§
report employing up to 50. ]

To improve CHCs' financial viability, the government should allocate part of the capital subsidy towards CHCs'
' maintenance expenses, establish a decommissioning plan for all CRM machines based on extended producer responsibility |
- frameworks, and expand existing resources to track machinery usage for all CHCs. :

'Keywords: Crop Residue management, Crop residue burning, agricultural machinery service centres, farm mechanisation, |
r community-led solutions ‘

Biography:

Srishti is a Research Analyst at the Council on Energy, Environment, and Water. Her work focuses on promoting a circular
economy for agricultural residue to curb stubble burning through policy design and implementation. Before joining
CEEWV, she had also interned at NITI Aayog, where she evaluated the achievement of the United Nations' Sustainable
Development Goals (SDGs) targets. Srishti holds a master's degree in Environmental Economics from the Madras School
of Economics, Chennai, and a triple major in economics, mathematics, and statistics from Christ University, Bengaluru.

E: Srishti.jain@ceew.in

o1

@ W e o5 veme o1, e 01, 202611580 576.81 96030271




i/é?\) .ﬂ °f5 ﬁ.?a =026 gth Interr_1ational Confe_rence on )
\ 5 L" ’ VISI©N Sustainable Agriculture for Food Security

_
January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India g
|
Tracing the rise of crop residue burning in Madhya Pradesh: Trends, drivers and
policy gaps

Khushi Sharma*, and Kurinji Kemanth
Council on Energy, Environment and Water, New Delhi, India

Abstract:

India generates 230 Mt of surplus paddy and wheat residue annually. Of which, 40 per cent of paddy residue and
122 per cent of wheat residue is burnt, releasing pollutants like black carbon, carbon monoxide, PM2.5 and carbon
dioxide, etc. Following the National Green Tribunal’'s 2015 ban on crop residue burning and the introduction of
ienvironmentol compensation, states like Punjab and Haryana have implemented policy measures, including incenﬁves,i
' subsidies and awareness programs to discourage burning and shift farmers’ behaviour towards sustainable crop residue !
imanagemenf. However, the issue of crop residue burning has shifted from its traditional hotspots to states like Madhya
iProdesh. By 2020, Madhya Pradesh emerged as the second largest emitter of crop residue burning contributing 30 per§
i cent to the total agricultural burnt area in India and by 2025, it surpassed Punjab in both Kharif and Rabi fires. Although !
iunderreporﬁng due to satellite bypassing during the Kharif season has remained a concern in Punjab in recent years,§
iquhyq Pradesh has consistently recorded higher Rabi fire counts. In 2023-24, the crop residue management schemei
' guidelines were extended to Madhya Pradesh to tackle the increasing trend of cropland fires in the state. As per Budget !
iesﬁmo’res for 2025-26, the state plans to utilise INR 265 Crore for agricultural mechanisation and crop residue
imqnqgemen'r. Front line demonstrations of machines like super seeder, awareness programs for farmers and promoting |
: development of biofuel plants are the key interventions in the state. This study assesses the historical trend of cropland fires
in Madhya Pradesh from 2012 to 2025 and examines their impact on air quality during peak burning periods. It combines
iso’rellife-based spatio-temporal analysis with field-level interactions involving farmers, government officials, and private !
' stakeholders to understand state-specific challenges, farmer perceptions, and the on-ground implementation of policy§
measures. The analysis reveals that Kharif and Rabi fires have increased by approximately 60% and 119% respectively,
iover the study period, alongside, the area under paddy expanded by 109% and wheat by 46% during the same period.
'Field-level interactions with farmers in high-burn districts of Madhya Pradesh reveal that farmers opt for residue burning !
ifor both wheat and paddy residue citing challenges related to limited access to crop residue management machinery and
iopero’rionol inefficiencies of existing machines on the heavy black soil. Perceived risks of production loss due to CRM
rmachine adoption also acts as a psychological barrier among farmers. The findings of the study aim to bridge the current

i crop residue management.

' Keywords: crop residue burning, spatio-temporal analysis, crop residue management

Biography:

Khushi Sharma is working as a consultant with Council on Energy, environment and water, Delhi. Her research focus is around crop
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Millet-based cropping systems under rainfed upland for higher water productivity,
farm Income, nutritional security and resilience of marginal farmers of Odisha

: :-: i B.S. Satapathy*, D. K. Panda, R.K. Jena, S. Pradhan, S. K. Rautaray and S. K. Mishra

& ICAR-Indian Institute of Water Management, Bhubaneswar, India

Millets are small grained; rich in nutrients miracle crops have the potential to meet the food and nutritional security.
'Next to rice, millets are the second most important cereal grain crop of Odisha. Millet-based cropping systems are pivotal :

for revitalization of rainfed agriculture and inclusion of short duration pulses in sequence increases the water and land use !
 efficiency. A case study was conducted in Ganjam and Nuapada districts of Odisha during 2024 to identify the most prof- :

itable millet-based cropping systems under present scenario of climate change. ]

The study results reveal that finger millet-horsegram in light soils and finger millet-blackgram/greengram under |
' medium fo heavy soil was common in Ganjam whereas, little millet- horsegram /greengram were dominant in Nuapada.i
' During deficient rainfall year’s finger millet registered highest resilience index of 0.046 followed by horesegram (0.042)
iqnd greengram (0.040), whereas rice was lowest (0.02). Intensification of finger millet with horsegram in sequence !
ienhqnces system yield, income and water productivity by 95.3, 91.1 and 80.6%, respectively, as compared to finger§
' millet-fallow. Finger millet-green gram cropping resulted in increase in system yield, income and water productivity by§
143.3, 146.7 and 125.8%, respectively. Little millet-horsegram and little millet- greengram cropping sequence resulted in:
194.6 and 148.8% increase in system yield as compared mono-cropping. Thus finger millet—horsegram/ green grc:mi
i cropping sequence is profitable in the region where it receives substantial amount of rainfall during October. Whereosi
little millet-based cropping is ideal in the areas were sufficient residual soil moisture are available to meet the crop water !
requirement. ‘

Keywords: resilience, resilience ratio, finger millet, little millet, system equivalent yield

Biography:

Dr. B. S. Satapathy, Senior Scientist, ICAR-Indian Institute of Water Management, Bhubaneswar, Odisha having specialization in the
rice-based farming and cropping system, weed Management, rice production technologies, tuber crops production technologies,
water management in millet-based cropping system. As Principal investigator and Co-principal Investigator handled 18 Institute
projects and 20 externally funded projects. Developed, revalidated and popularized integrated rice-based farming System models
for different rice ecologies. Developed, revalidated and popularized integrated rice-based farming System models for different
rice ecologies. Published 49 research papers in international and national journals, 10 research bulletins, 82 popular articles and
other several publications on agriculture.
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Evaluating holistic modules for sustainable nematode management in okra

R. Umamaheswari*, M. Devindrappa and G. Santhosh
ICAR — Indian Institute of Horticultural Research, Bengaluruy, India

: ' Abstract:

Globally, plant parasitic nematodes are one of the major biotic constraints hindering successful crop production, !
particularly in tropical and sub-tropical regions. Regular outbreaks of root-knot disease caused by Meloidogyne spp. have !
roccurred in recent years, impacting considerably on the yield of several horticultural crops, both quantitatively qnd}
quc:lltcmvely As management by chemical means is relatively expensive and hazardous, there is always a need 'ro:
' develop integrated nematode management modules by judicial blend of several management options to reduce the use of !
‘chemlcols. Introducing ideal nematode antagonistic crops/ non host crops in crop rotation play a significant role in reducmg
initial nematode population for the succeeding main crop.

'bean (Mucuna pruriens var. utilis) as rotational crop and incorporation of its residues significantly reduced 'rhew
' phytoparasitic nematode population in soil. Field trials were conducted in okra under open field conditions for three years
(2022 2025) to evaluate holistic modules for managing root-knot nematodes. Split plot design was adopted with velvet‘
‘bean and marigold as rotational crops in main plots and testing of biological (Bacillus subtilis IIHR Bs-2) and chemical
(Fluensulfone 2G) components in sub plots, individually and in combination. Each treatment was replicated thrice. Results
revealed that pre-planting incorporation of velvet bean residues, application of Fluensulfone @ 1g/plant and bioagent !
(Bacillus subtilis) enriched FYM @ 5t/ha before planting followed by soil drenching of bioagents at monthly intervals (5
‘ml/li'r) recorded the highest reduction in nematode population (-89.14%) and gall index (-20.45%) and the moximum§

3 Experiments conducted at ICAR-Indian Institute of Horticultural Research, Bengaluru revealed that growing velvet ;

Biography:

Dr. R. Umamaheswari, Principal Scientist at ICAR—Indian Institute of Horticultural Research, Bengaluru had contributed in
development of integrated management packages for phytonematodes infesting several horticultural crops. She was associated in
development of several cyst nematode resistant potato varieties and root knot nematode resistant varieties and hybrids in fruits,
vegetables and ornamental crops. She was involved in development of liquid and talc based formulation of novel biocontrol agent
Bacillus pumilus (IIHR BP-2) which is highly effective against root-knot nematodes. She had transferred biopesticide technologies to
>100 industry licensees all over India. She had published 70 research articles, 15 book chapters and 25 popular articles and
technical bulletins.
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Identification and evaluation of advanced bitter gourd (Momordica charantia L.)
lines for powdery mildew resistance

Varalakshmi B.*, Vivek Hegde, Sandeep Kumar, G.M, Dhananjaya, M.V and Mahadev Kivati

ICAR — Indian Institute of Horticultural Research, Bengaluru, India

Abstract:

Bitter gourd (Momordica charantia L.), an economically and nutritionally important cucurbit, is widely culﬁvcﬂedi
across tropical and subtropical regions for its medicinal and dietary value. However, its production is severely constrained
iby powdery mildew, a destructive foliar disease predominantly caused by Podosphaera xanthii. This pathogen is among !
ithe most significant threats in bitter gourd-growing areas of India, where the disease occurs year-round and can cause§
iyield losses of up to 50%. Conventional management strategies, such as fungicidal sprays, provide only temporary relief
and raise concerns regarding environmental safety, fungicide residues in fruits, input costs, and pathogen resistance. Con- |
'sequently, genetic resistance remains the most sustainable, cost-effective, and environmentally friendly approach to miﬁ-i
igcl're powdery mildew in bitter gourd. Through germplasm screening and single-plant selection, the resistant genotype IIHR
1-144-1 (M. charantia var. muricata) was identified. Using IIHR-144-1 as a resistance source, 26 advanced breeding lines :
‘were developed and systematically evaluated under field conditions. Among these, three genotypes, PMR-24-6 [(IIHR-Btg-
138-1-7-4 X |IHR-Btg-144-1)F7-1-1-12-6-1-7], PMR-24-7 [(lII[HR-Btg-38-1-7-4 X IIHR-Btg-144-1)F7-1-1-12-6-1-17], qnd§
'PMR-24-14 [(IIHR-Btg-32-5-2-8 X IIHR-Btg-144-1)F7-2-3-14-2-2-1] exhibited high resistance under natural field condi-
i'rions. Artificial inoculation tests further confirmed the resistance of PMR-24-6 and PMR-24-7, each recording a percen'r§
idisease index (PDI) of 11.11 and area under the disease progress curve (AUDPC) values of 302.22 and 325.93, respec-
‘tively. PMR-24-14 showed moderate resistance, with a PDI of 22.96 and an AUDPC of 465.68. In contrast, the susceptible |
check, Arka Harit, recorded a PDI of 89.07 and an AUDPC of 2871.94 under natural conditions, and a PDI of 100 with an
iAUDPC of 2103.70 under artificial screening. These findings highlight the potential of PMR-24-6 and PMR-24-7 as prom-
Lising sources of durable resistance. Their incorporation into breeding programs is expected to strengthen bitter gourd im- |
provement efforts, facilitate the development of resistant cultivars, and contribute to sustainable production systems. ‘

Keywords: Bitter gourd, powdery mildew, resistant source
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Effective solubilization of rock phosphates with organic amendments and PSB on
groundnut-maize cropping system under red lateritic soils of Odisha

Poonam Preeti Pradhan'*, Pabitra kumar Biswas2 and Gour Hari Santra’
lInstitute of Agricultural Sciences, SOADU, Bhubaneswar, India
2|nstitute of Agricultural Sciences, Palli Siksha Bhavan, Sriniketan, India

Abstract:

Rock phosphate serves as a widely used phosphorus source in agriculture, especially in low-input ori
resource-constrained farming systems. A field experiment was conducted at Chhatabar farm, ARS, SOADU, to investigate
' the effect of rock phosphate (RP) in combination with organic amendments and phosphate solubilizing bacteria (PSB) on
iinorganic phosphorus fractions and yield of groundnut - maize cropping system for two consecutive years i.e. 2021 -2023.§
iThe experiment was laid out in a randomized block design (RBD) with 14 treatments, including control, RP alone, and RP in
: combination with vermicompost, farmyard manure, humic acid, and PSB replicated thrice. The results showed that the |
iapplicaﬁon of RP in combination with organic amendments and PSB significantly increased the mean pod and grain yield
iqnd yield attributing characteristics for both the cropping seasons for groundnut and maize respectively which qu§
i significantly higher than control plot. The different soil phosphorus fractions such as Saloid-P, Iron-P, Aluminium —P, Ca —P
and Reductant soluble—P increased on progressive trend from control to the integrated treatments. The trend followed for
groundnut —maize cropping system for concentration of different phosphorus fractions in soil is Rs - P> Fe-P> Al-P> Ca-P>
' Saloid-P. The results suggest that the application of RP in combination with organic amendments and PSB is an effective !
is'rrq'regy for improving soil fertility and enhancing the yield of groundnut and maize. This is likely due to the synergistic§
ieffec'rs of RP, organic amendments, and PSB in improving the availability of nutrients and enhancing plant growth andi
' development. !

'Keywords: Yield, Saloid —P, Fe =P, Al =P, Ca —P, Rs —P, PSB
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Mrs Poonam Preeti Pradhan is currently working as Assistant Professor, Department of Soil Science and Agricultural Chemistry,
Institute of Agricultural Sciences, SOADU, Bhubaneswar and simultaneously pursuing PhD from Institute oF Agricultural Sciences, PSB,
Sriniketan, WB. She Completed her Post Graduate (Soil Science and Agricultural Chemistry) and undergraduate from OUAT,
Bhubaneswar. She has qualified NET, ICAR 2018. Her strengths are confidence, responsible and sensible leadership and strong
communication skill making her an asset for educational institution for better student teacher interaction.

E: preetipoonam226@gmail.com

@ W e o5 veme o1, e 01, 202611580 576.81 96030271



© "fi Zh ‘ 2026 8" International Conference on
'Ab'R r{ VISION Sustainahle Agriculture for Food Security

January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India

ORAL

Identification of SSR marker for Fruit Firmness (ff) linked QTL in Indian Melon
(Cucumis melo L.) for Marker-Assisted Breeding

Sowbiga Rangaraj!2, Manjunathagowda D C'*, Lakshmana Reddy D C', and Behera T K!
TICAR- Indian Institute of Horticultural Research, Bengaluru, India
2|CAR-Indian Agricultural Research Institute, New Delhi

' Abstract:

Fruit firmness is a key quality attribute in muskmelon (Cucumis melo L.), influencing consumer acceptance, ripeningi
behavior, shelf life, and post-harvest performance. Improving this trait through marker-assisted selection (MAS) ccmi
renhance breeding efficiency by enabling early and precise selection of desirable genotypes. The present study aimed 'ro§
identify molecular markers associated with fruit firmness linked to the quantitative trait locus QTL ff2.1 on the chromosome
2 and QTL ff5.1 on on the chromosome 5. An intraspecific cross was developed between C. melo var. reticulatus (Arka Siri)
rand C. melo var. conomon (lIHR-OPM-1), and the parental lines along with their F; hybrid were used for marker analysis.
iA total of ten SSR markers reported to be associated with the ff5.1 QTL were screened to detect polymorphism. Among
i'rhese, the SSR marker CmSSR13308, located on chromosome 5, exhibited clear and reproducible polymorphism between
'the parental genotypes and showed consistent amplification in the F; hybrid. Although only one polymorphic marker was§
iidentified, its strong association with the fruit firmness QTL ff5.1 highlights its potential utility for MAS in muskmelon:
breeding programs. The identified marker provides a useful molecular tool for improving fruit firmness and enhancing pos’ri

' -harvest quality in muskmelon cultivars.
Q ) ‘

(P'.'-) IIHR-OPM-1

Keywords: Cucumis, melo, Firmness, Hybrid, SSR, Marker

(H) Arka Siri x [ITHR-OPM-1
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Formulation of new panchagavya: Temporal dynamics of physical, chemical and
biological properties in preparation vs storage stages

Sabita Aryal Khanna* and Janardan Lamichhane
Kathmandu University, Dulikhel, Nepal

ecosystem health in Indian subcontinent. This study evaluated the dynamics in its physical characters (such as texture, colour, :
rodour, temperature, EC and pH), chemical characters (such as macro and micro plant nutrients), and biological chqrqc'rers:
' (such as organic matter, bacteria, fungus and actenomycetes) in its preparation and subsequent storage stage to fGCI|I1'CITe ‘
‘qppllccmon period for a crop. New Panchagavya was prepared in laboratory following a standard protocol with help of
Iocally available material to ease local hill farmer of Nepal and is sampled continuously five day (17, 18, 19, 20 and 22)
‘ 'in late formative stage during preparation and in regular |n'rervc1| (each on 15 days of interval for initial days and then 'IO
‘dqys of interval on later days: that is on 36, 51, 61, 71, 81 days) during preparation stage. Result showed mqued
ichcmges in physical appearance as well as progressive chcmges in pH up to the stabilization point, stabilization and
‘subsequen'r decline in nutrients (macro and micro) content as well as strong fluctuations in biological (organic matter cmd
‘mlcroorganlsm loads) components. Over all finding suggest that all the tested days 17th to 81th  days of mixing (DAM)
provndes a favorable combination of Physical acceptability nutrient availabilities and microbial activities for agrlcul'rurol
' use with some minute dynamics.

Panchagavya is a traditional liquid formulation which has been used since prehistoric period for medicine and

Keywords: Traditional liquid formulation, Laboratory tests, Dynamics and Stabilization of characters, quorqblei
: combination 1
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Low cost, less water use and high production biofloc fish farming: Economic
empowerment of SC/ST community of Koraput District of Odisha

G.B. Naik, J. Lenka, and G. W. Barla

ICAR-Indian Institute of Soil Water Conservation, Research Centre, Sunabeda, India

Abstract:

In Koraput district of Odisha on an average receive plenty of rainfall (1500mm) annually, hilly terrain, undulating
itopogrqphy, erratic rainfall, low water holding capacity posing threat to Fish growers of the Koraput district. Day by day
demand for fish escalating due to burgeoning population coupled with development of new towns in the district. Production ;
'is not at par with demand hence fulfilling by requirement through outsourcing from neighbouring state. Biofloc fish farming
icem be an alternative to overcome the situation to some extent. Biofloc fish farming is a kind of fish farming usingi
imicroorganism in which friendly (beneficial) bacteria produced & harmful ammonia removed over fish water as well as
‘bacteria are converted into protein rich food for the fishes to re-fed Biofloc. Technology is considered as new bluei
irevoluﬁon since nutrient can be continuously recycled & reused in the culture medium, benefited by the minimum or§
izero-wcﬁer exchange. Demonstration conducted at ICAR-IISWC, Research Farm Sunabeda under SCSP in a rectangular ;
' Biofloc tank (20ftx1Oft x5ft) stocking 700 nos. of GIFT Tilapia Fingerlings in the tank. Applied/inoculated Bacillus strains
iof Probiotics in water for production of beneficial bacterial & regularly 1% body weight of feeds given two times daily.
By vigorous aeration the conversion of unused feed & excreta into a protein rich natural food in culture system. The regular :
sampling shows the doubling growth of the species within every 7 days. After 100 days of culture period 350 kg of fishes
iwere harvested from the tank. Adoption of this technology is better than pond fisheries in terms of judicious use of land &
water, better production of fishes with minimum quantity of water, can be taken up in roof space and backyard, scope for
‘landless farmers, more production in less time (within 90-120days) compared to(240-250days) in pond fisheries, reducing
environmental impact. Promotion/adoption of the technology is boon for local economy ]

' Keywords: Biofloc, Blue revolution, Bacillus strains, Inoculation, Probiotic
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Impact of exireme weather conditions on legume vegetables and the feasibility of
non-traditional crops in tropical humid Odisha

A. V. V. Koundinya'*, Anjana, M3., Smaranika Mishra? and G.C. Acharya!
TICAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India
2|CAR—Indian Institute of Horticultural Research, Bengaluru, India

3Qdisha University of Agriculture and Technology, Bhubaneswar, India

| ' Abstract:

Extreme weather conditions, particularly high temperature, long day length, and episodic water deficit, are!
increasingly constraining vegetable legume production in tropical hot-humid regions. Field observations in eastern India§
revealed severe heat-injury in French bean, manifested as leaf scorching, depressed canopy growth, low chlorophyll:
content, and poor biomass accumulation. In dolichos bean, elevated temperature and altered photoperiod sfrong|y§
inhibited flowering in progenies derived from the cross Arka Swagat X S16, despite normal vegetative growth. Wlnged‘
i bean exhibited no visible foliar damage under high temperature and long day length; however, flowering was completely !

absent, indicating strong photothermal regulation of reproductive development. These contrasting responses highlight 'rhe‘
hlgh sensitivity of legume vegetables to climatic extremes, particularly at the reproductive stage. Seasonal evaluation of !
‘clusfer bean in Bhubaneswar showed higher yields during Kharif and acceptable summer productivity, supporting |t5w
 promotion as an alternate climate-resilient crop under tropical humid conditions. To quantify relative water deficit s'rress‘
wtolerance, four vegetable legumes—cluster bean, dolichos bean, French bean, and winged bean—were evaluated under‘
irrigated and water deficit treatments in a net house. Two-factor ANOVA revealed significant crop, stress, and interaction |
*effec'rs for root volume, root biomass density, vine length, proline content, total biomass, and plant growth rate. Wcﬁer‘
defncn’r stress caused substantial reductions in growth and physiological traits, with French bean showing the greatest losses | ‘
‘ 'in biomass, growth rate, leaf number, and chlorophyll content, confirming its high susceptibility. Winged bean developed a :
'large root system but suffered marked reductions in root volume and chlorophyll, while cluster bean showed major declines ! ;
im primary root length and net assimilation rate. In contrast, dolichos bean exhibited comparatively lower reductions, !
ilncreqsed chlorophyll content, and substantial proline accumulation, indicating superior resilience; multivariate qnolyses§

i consistently ranked it as the most tolerant.
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Resilient fruit farming through protected cultivation

Tanushree Sahoo'* and Meenakshi Badu?
TICAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India
2Sri Sri University, Cuttack, India

Abstract:

The fruit industry today is faced with several threats including climate variability, land degradation and various bio-
i'ric and abiotic stresses. Protected cultivation of fruit crops offers a suitable strategy to mitigate various environmental risks.
il'r enables precise control over temperature, moisture, mineral nutrients, wind velocity, light intensity etc. which will help to
' maximize the yield per unit area per unit time. Modern greenhouse technology has even made it possible to commercially
icul'rivq're the banana, with high yields and profits of interest in subtropical areas such as the Canary Islands and Morocco
(Sauco et al., 2000). In Okinawa mango production under plastic green house helps to overcome the problems of low fruit
iset and high incidence of anthracnose (Akinaga & Hasbullah, 2000). Greenhouse papayas grow and fruit better than in§
i'rhe open air as a consequence of both higher temperatures and wind protection, as well as providing protection against !
papaya ringspot virus (Gunes & Gubbuk, 201 2). The maximum number of flowers and larger fruit size in strawberry under
'black polythene mulch is attributed to more plant growth and development under ideal micro-climatic conditions (Bakshi e'r§
al., 2014). Overall, protected cultivation emerges as a climate-smart strategy that strengthens resilience, promotes income !
stability, and fosters sustainable intensification of fruit farming in the face of changing agroclimatic realities. :

' Keywords: Abiotic stress, biotic stress, fruit quality, protected cultivation
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Influence of combined application of boron and plant growth regulators on yield
and fruit quality of apple ber (Zizyphus mauritiana Lamk.)

Pratikshya Mishra'!, Deepa Samant?*, Gobinda Chandra Acharya?, Subash Chandra Swain’', and
Prasanna Kumar Samant!
1Odisha University of Agriculture and Technology, Bhubaneswar, India

2|CAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India

' Abstract:

A field experiment was conducted during 2024-2025 in a six-year-old apple ber orchard at ICAR-IIHR-CentrqI%
iHorﬁcuI'ruraI Experiment Station, Bhubaneswar, Odisha to assess the efficacy of combined application of boron (B) cmd§
plant growth regulators (PGRs)- a-naphthalene acetic acid (NAA) and gibberellic acid (GA3z) on fruit yield and quality. The§
experiment followed a randomised block design with nine treatments consisting of borax (0.3% and 0.5%) in combinq'rion§
iwi'rh NAA (25 and 50 ppm) and GA3 (25 and 50 ppm), along with a water spray as the control. The treatments (T1: 0.3% :
borax + 25 ppm NAA, T2: 0.3% borax + 50 ppm NAA, T3: 0.3% borax + 25 ppm GAj3, T4: 0.3% borax + 50 ppm GAg,i
' T5: 0.5% borax + 25 ppm NAA, Té: 0.5% borax + 50 ppm NAA, T7: 0.5% borax + 25 ppm GA3, T8: 0.5% borax +
§5O ppm GA3, T9: water spray) were applied to the canopy three times, beginning at the pea stage and followed by two !
isprqys at one-month intervals. Each treatment was replicated three times with four plants per replication. Observcﬂionsi
were recorded for various fruit yield and quality parameters. A marked improvement in yield and fruit size was observed
iwhen GA3 (25-50 ppm) and NAA (25-50 ppm) were applied in combination with the higher B dose (0.5% borax). In con-
i'rrqs'r, their application with the lower B dose (0.3% borax) produced no significant effect, except for GA3 at 50 ppm (T4).
: Among the effective treatment combinations (T4, T5, T6, T7, T8), T8 (0.5% borax + 50 ppm GAj) resulted in the highesﬂ
iyield (27.18 kg/tree) and average fruit weight (56.48 g/fruit), along with the highest proportion of premium-grade fruits
(>60 g). In contrast, the lowest yield and smallest share of premium-grade fruits were recorded in the control T9 (20.61 kg/§
‘tree, 45.17 g/fruit, 9.37%). Fruit quality attributes also improved significantly under the combined application of PGRsi
iwi'rh boron, with GAz-based treatments outperforming those with NAA. Fruits harvested from T8 (0.5% borax + 50 ppm:
' GA;) exhibited the highest quality indices, including TSS (12.78°B), TSS/acid ratio (37.59), total sugars (12.30%), reducing
'sugars (4.87%), non-reducing sugars (7.06%), vitamin C (49.53 mg/100 g pulp), total flavonoids (39.71 mg QE/100 g
FW), ferric reducing antioxidant power (10.37 mM Fe(ll)/100 g FW), and scavenging activity (41.85%), followed by T4 !
1(0.3% borax + 50 ppm GAj3). Overall, the study demonstrates that foliar application of 0.5% borax combined with 50
'ppm GAg, initiated at the pea stage and repeated twice at monthly intervals, is effective in enhancing yield, fruit size, and
quality of apple ber under the hot and humid conditions of coastal Odisha. ‘

Keywords: a-naphthalene acetic acid, apple ber, boron, gibberellic acid, fruit quality, yield
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Evaluation of bioactive constituents of Garcinia indica (kokum) as a potential
source of hydroxycitric acid, anthocyanin, and phenolic compounds

Pritee Singh*, C. Kanupriya, P.C. Tripathil, and K.S. Shivashankara

ICAR-Indian Institute of Horticultural Research, Bengaluru, India

 Abstract:

‘ The exploration of indigenous fruits and vegetables as potential natural raw materials for the food and
' pharmaceutical industries has gained increasing attention among researchers. One such promising but underutilized tree !
ispecies is Garcinia indica, native to the Western Ghats in India, known for its medicinal significance. The primary objective
iof this study was to comprehensively characterize Garcinia indica fruits, emphasizing their potential applications as ai
isource of hydroxycitric acid, anthocyanin (a natural colorant), and phenolic compounds. To achieve this, liquid chromatog-
iraphy-mass spectrometry (LC-MS) was employed to analyze the metabolite composition in the ripe fruit rind of Garciniai
iindico. The results of this analysis revealed that these fruits are notably rich in hydroxycitric acid, ranging from 15.60% to
1 22.92% concentration, rendering them suitable candidates for the development of weight-loss supplements. Additionally, :
iGcrcinic indica exhibited a substantial content of anthocyanin (ranging from 4.47 to 7.08 mg g-'), surpassing the Ievelsi
ifound in most other fruits and vegetables. This high anthocyanin content positions the fruit as a valuable natural source of
ifood coloring agents. Furthermore, the fruit's phenolic compound content underscores its potential as a rich source of}
i antioxidants. The study identified a total of 38 anthocyanin compounds, several of which were reported for the first time, |
with major anthocyanins including cyanidin-3-sambubioside, peonidin-3-arabinoside, and pelargonidin-3-glucoside. Among
i'rhe 30 individual phenolic compounds identified, ortho/para coumaric acid, naringenin, and apigenin stood out due to their
‘abundance and diverse industrial applications. By utilizing two-way hierarchical clustering and a heat map, the study
isuccessfully identified the most suitable accessions of Garcinia indica for different bioactive compounds. Overall, the pre-i
sent study highlights G. indica as a rich, new, and sustainable source of bioactive substances with food, pharmaceutical, and
other industrial applications. ‘

Keywords: Bioactive compounds, HCA, Anthocyanin, Phenolics
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Sustainable water management in agriculture: Al-driven precision irrigation
systems

Sonali Nigam
St. Aloysius College (Autonomous) Jabalpur, India

Absiraci:

methods often result in inefficient water use and environmental degradation. Modern agriculture faces escqlq'ringl
i challenges due to water scarcity and the need for sustainable strengthening. Traditional irrigation often leads to |neff|C|en'rw
 water use, runoff, and inconsistent yields. Al-driven precision irrigation harnesses real-time data, loT sensors, and predlc'rlve ‘
wanolyhcs to provide crops with exactly the amount of water needed, enhancing efficiency and sustainability. The‘
‘emergence of artificial intelligence (Al)-driven precision irrigation systems offers transformative solutions by |n'regrc1'r|ng
‘sensor networks, real-time monitoring, and predictive analytics to optimize water use. This research provides a
wcomprehenswe review and case analysis of Al-enabled irrigation technologies, evaluates their impact on water savings, |
‘crop yields, and farm sustainability, and discusses implementation challenges and future prospects. Al-supported systems :
‘con reduce wa'rer use by up to 40%, promo're unlform crop growth, and support climate-resilient ognculture The paper

: Water scarcity is a growing threat to agricultural productivity and food security worldwide. Traditional irrigation :
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Off-season cultivation of fodder oat: A climate-resilient strategy for animal
nutrition security

Subrat Kar, Swarnalata Das, Simanta Mohanty, Bipin kumar Pradhan, Chittaranjan Sahoo and Saudamini Swain

Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

Sustainable animal food security is closely linked with the continuous availability of quality green fodderi
i'rhroughou'r the year. In many livestock-based production systems, fodder scarcity during the off-season severely affects
tanimal health, milk yield, and overall productivity. Off-season cultivation of fodder oat (Avena sativa L.) has emerged
iqs a viable strategy to bridge the seasonal fodder gap and ensure sustainable animal nutrition. Selection of varieties
isuitable for offseason cultivation is more essential for sustainable food production. The present study evaluated 14 oat !
'genotypes for germination performance and vigour indices under two contrasting environmen'rs-nq'rurclH
ihigh-temperature stress (35.9-42.8°C) and controlled conditions (25°C, 70% RH). Germination was mqued|y§
isuppressed under high temperature, with values ranging from O to 55.35%, while genotype OL-1861 consistently
maintained above 50% germination. By contrast, in the controlled environment, germination capacity improvedi
isubstantiolly, with G4 and OL-1861 showing the highest rate (=90%), accompanied by enhanced mean dailyi
igerminqﬁon, germination speed, seedling biomass, and vigour indices (SV-I and SV-ll). Among all entries, OL-1861 |
‘emerged as the most stable across both conditions, combining superior germination efficiency with stronger seedling
ivigour, making it suitable for off-season and heat-stressed environments. Post-harvest biochemical assays further high-§
lighted genetic differences in enzymatic activities associated with seed germination and stress tolerance. Alpha-amylase !
| activity, varied between 0.91 and 2.16 Ug/ml and was positively associated with germination percentage (r = 0.601).
iSiminrIy, dehydrogenase activity, a marker of respiratory metabolism, showed a positive correlation (r = O.587).§
iAn'rioxidqn'r enzymes—catalase, peroxidase, and superoxide dismutase-were also strongly linked with stress resilience. :
'Genotype OL-1861 recorded the highest activities for these enzymes (CAT: 1.90 U/ml, POD: 1.917 U/ml, SOD: 48.37 |
U/ml), supporting its superior stress-adaptive germination ability. OL-1861, in particular, stands out as a promising gen-
iotype for future cultivation and breeding programs targeted at stress-prone regions, ensuring better fodder
productivity and quality. :
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Identification and validation of cucumber germplasm (Cucumis sativus L.) lines for
downy mildew resistance

Vivek Hegde*, Sandeep Kumar G M, Kavyashree K R, Pragya Ranjan1, Chithra Devi Pandey1
and Koundinya AVV2

ICAR - Indian Institute of Horticultural Research, Bengalury, India

ICAR-National Bureau of Plant Genetic Resources, New Delhi, India
2|CAR-IIHR, Central Horticultural Experiment Station, Bhubaneswar, India

' Abstract:

; Cucumber downy mildew, caused by the oomycete Pseudoperonospora cubensis, is one of the most destructive foliar
idiseqses of cucurbits worldwide, with outbreaks favoured by warm, humid conditions and long-distance spore dispersql,i
i causing substantial yield losses and quality decline in both open-field and protected cultivation. Fungicide sprays give short§
i-'rerm relief but raise concerns regarding environmental safety, fungicide residues in fruits, input costs, and pathogen re-
sistance. Whereas genetic resistance provides a sustainable, economical, and eco-friendly solution to control downy mildew
rin cucumber. A total of 532 accessions of cucumber were screened for downy mildew resistance under natural epiphyﬁc§
icondi'rions at ICAR-IIHR, Bengaluru, ICAR-IARI, New Delhi and ICAR-IIVR, Varanasi from 2022-2024. Three promising cu-
icumber accessions |C527431, IC527400 and 1C572024 were identified for downy mildew resistance. The present studyi
‘was conducted to validate downy mildew resistance in three promising cucumber accessions, 1C527431, IC527400, and
IC572024, under natural epipytotic condition and artificial inoculation under the greenhouse of ICAR-IIHR, Bengaluru, dur-
iing 2024-25. Among the cucumber accessions screened under natural epipytotic condition, the lowest average PDI and
‘minimum AUDPC were recorded in 1C527431 (24.00 & 1433.33), 1C572024 (25.78 & 1500.00), 1C527400 (28.15 &
1638.89). Similarly, IC527397 (58.33 & 3625.00), 1IC410682 (57.78 & 3583.33), 1C522927 (57.00 & 3525.00) and
iPusq Uday (56.67 & 3500.00) were found most susceptible genotypes with maximum average PDI and AUDPC. At 35
days following artificial inoculation, the check varieties Pusa Uday and Pusa Barkha were highly susceptible, recording PDI
ivqlues of 77.78 and 51.85, respectively. In contrast, only mild leaf symptoms developed on 1C572024, IC527431, and :
11C527400, which showed PDI of 12.96, 14.81, and 29.63 and were classified as resistant to moderately resistant. These
igermplosm lines therefore represent promising sources of downy mildew resistance for incorporation into cucumber breed-
ing programs. ‘

Keywords: Cucumber, Downy mildew, Resistant source, Artificial screening, Pseudoperonospora Cubensis
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Minimizing reactive nitrogen loss in lowland rice using natural nitrification and
urease inhibitors

Rounak Alam, Dibyendu Chatterjee*, Upendra Kumar, Pratap Bhattacharyya, Sangita Mohanty
and Sushmita Munda
ICAR-Central Rice Research Institute, Cuttack, India

Abstract:

Although slow-release technologies using nitrification and urease inhibitors have been developed, their high cos'r,§
ienvironmen'rql persistence, and negative effects on quality of the produce limit their practical use. As an qlternctive,i
'natural origin inhibitors offer a promising solution. We studied combination of natural sources of both nitrification and |
iureqse inhibitors (linseed oil, potassium humate, and garlic powder) and standardized their dosages with neem coq'red§
iureo (NCU) for rice crop. The release pattern of the products was evaluated at laboratory, followed by their field trials
iduring Kharif 2024 and Rabi 2025 to assess reactive nitrogen loss, soil properties, enzymatic activity, grain yield, yield :
rattributes and NUE. Among various doses, the amount of released N up to 10 hours was significantly lower in linseed oil
(LO) + neem-coated urea (NCU) @ 10% of RDN (w/w), in potassium humate (KH) + NCU @ 30% of RDN (w/w) (27.7-
' 74.7%) compared to other two combinations (48.5-76.9%) and in garlic powder (GP) + NCU @ 1% of RDN (w/w). The |
irice grain yield was highest in neem-coated urea mixed with potassium humate in both the seasons. Among the ncn‘uroli
iinhibi'rors, GP performed the best in wet season of 2024 reducing volatilization losses by about 9% than the NCU and by
' about 20% than the LU. Treatments containing natural inhibitors reduced mean NH3 volatilization by almost 4.2-9.3% than |
ithe NCU and by almost 9.6-14.3% than the LU in dry season 2025, with GP performing better than the other two treat-
imen'rs. Natural inhibitors reduced nitrate leaching by 1.7% and 6.8%, respectively in wet season 2024, while GP and LO
' reduced nitrate leaching by 4.6% and 7.2%, respectively in dry season 2025 over sole NCU application. N2O flux was |
lowest in linseed oil coated NCU in wet season 2024 and dry season 2025, which were 7.8% and 5.8% lower than NCU,
irespecﬁvely. We conclude that natural nitrification and urease inhibitors are reasonably effective in reducing reqc'rive§
'nitrogen loss from lowland rice agroecosystems and can provide yield advantage. Among the natural products, garlic |
powder is found to be the most ideal product considering its better economic and operational convenience in the context of
lowland rice ecology. ‘

Keywords: Nitrogen, nitrification inhibitor, urease inhibitor, leaching, nitrous oxide, volatilization, rice
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High density planting and sucker arrangement in Banana: A sustainable
approach to enhance Banana productivity

Saudamini Swain, Swarnalata Das, Chittaranjan Sahoo, Niranjan Chinara and
Bipin Kumar Pradhan
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

High Density Planting (HDP) and Sucker Arrangement in Banana is an advanced cultivation technique aimed a'ri
iincreasing productivity per unit area by accommodating more plants without adversely affecting growth and yield.§
Banana being a high biomass and nutrient-demanding crop, responds well to optimized spacing, efficient nutrient |
imonagemen'r, and improved cultural practices under HDP systems. In conventional banana cultivation, normal spacing such
iqs 1.8 X 1.8 m (3086 plants/ha) accommodates fewer plants, resulting in lower yield per hectare. HDP involves suckeri
' arrangement with wider spacing like 1.8 X 3.6 m with 3 suckers per hill (1542 pits x 3 = 4629 plants/ha), 2 X 3 m with 3 |
isuckers per hill (1667 pits x 3 = 5001 plants/ha), or paired row planting, depending on the variety and agro-climqﬁci
icondi'rions. Dwarf and semi-dwarf varieties such as Grand Naine and Robusta are particularly suitable for HDP due toi
itheir sturdy pseudo stems and compact canopy. The advantages of HDP include higher yield per unit area, efficient
iu'rilizq'rion of land, water, and nutrients, better weed suppression due to canopy cover, and early crop maturity. HDP also
facilitates mechanization and uniform crop management. However, proper management of nutrients, irrigation, and pests is
' critical, as closer spacing can increase competition and disease incidence. Adoption of drip irrigation and fertigation is !
iessenﬁal under HDP to ensure precise supply of water and nutrients. Regular desuckering, propping, and integrated pes'ri
iand disease management are necessary to maintain plant health and bunch quality. Overall, high density planting is a§
isustqinqble and profitable approach for enhancing banana productivity when combined with scientific crop mqnogemenfi
' practices.

E: saudamin1973@gmail.com
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Physiological and biochemical Response of sunflower (Helianthus annuus L.)
genotypes to soil applied boron

A Mahapatra*, S. Jena, R. Khatua, B. R. Nayak, M.Ray, S. Mohanty, A. Bhandari,
S. Krishnakumar, and B. Pradhan

Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

A field experiment was conducted to explore the physiological and biochemical response of sunflower genotypes to
boron during summer 2019-20 at Instructional farm, College of Agriculture, OUAT, Bhubaneswar. The experiment was laid |
iou'r in Factorial Randomised Block design with two factors (4 genotypes and 4 boron doses) with 16 treatments replicated
' thrice. The test genotypes were KBSH-44, KBSH-53, RSFH-1887, LSFH-171 and four levels of boron are O kg boron/hai
i(con'rrol), 0.5 kg boron/ha, 1 kg boron/ha, 1.5 kg boron/ha. The soil of the experimental site was sandy loam in texture |
iwi'rh pH 5.76, organic carbon 0.52% and EC of 0.133 ds/m. The available nitrogen, phosphorus, potassium and boron of
‘the experiment site were 235.7, 32.4, 120.4 kg/ha, and 0.4 mg/kg, respectively. Each experimental plotwas uniform|y§
ifer'rilized with 60: 80:60 kg N, P205 and K20 /ha. Full P, half N and half K was applied as basal while other half N and !
iK was top dressed at 30 days after sowing. The investigation revealed that growth increased significantly with thei
‘increase in boron dose from 0.5 kg boron/ha to 1.5 kg boron/ha in all genotypes. Among different genotypes, KBSH-44§
irecorded the highest seed yield (1.99 t ha-!), stover yield (5.02 t ha-') with higher harvest index (28.38) and oil yield ;
1(737.93 kg ha'). The highest yield under KBSH-44 was promoted by highest growth attributing characters like Ieafi
‘number (13.0), dry matter accumulation (118.9 g plant!), LAl (1.29), CGR (5.30 g d' m2) at harvest with highesﬂ
ichlorophyll content (7.16-SPAD reading), carbohydrate content (38.11 mg/g DW), and protein content (20.72%) along !
iwi'rh highest uptake of B (331.12 g ha-') at 75 DAS. Out of four boron levels, B @ 1.5 kg ha-! is significantly superiori
‘over other treatments recorded the highest seedyield (2.10 ha-'), stover yield (5.28 t ha-1), oil content (38.59%) and oiI§
iyield (811.46 kg ha-') with higher yield attributing characters like total seed (830.94), head diameter (18.58 cm) which
are statistically at par with B @ 1.0 kg ha-'. The highest yield of B @ 1.5 kg ha-! was also supported by highest grow'rh§
' parameters like number of leaves (13.6), dry matter accumulation (117.43 g plant-!), LAl (1.35), CGR (4.53 g d-'m-2) a’r§
ihqrves'r which also recorded highest chlorophyll content (11.39- SPAD reading), carbohydrate content (38.26 mg/g DW),!
protein content (20.87%) along with highest uptake of B(352.88 g ha-'). 3

Biography:
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nars, symposia and conferences. She is a reviewer in national and international Journals, participated in numerous national and
international training programs and life member of several professional societies.
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The influence mechanism of technology adoption in poultry farming

Mathews Biju*, and Anicar D. Manavi
MS Ramaiah University Applied Sciences, Bengaluru, India

Abstract:

The poultry sector in India is a vital component of the agricultural economy, contributing significantly to rural !
remployment, food security, and income diversification. Despite notable advancements in production and technology, the§
iqdopﬁon of modern pouliry innovations among small and medium-scale farmers remains limited due to high costs, !
rinadequate training, and low awareness. The objective of this study is twofold. First, to understand the farmers’ perception
iof self-efficacy, social capital factors influences, technology usefulness, perceived risk and behavioural attitude. Second,§
iwos to examine the influence of demographic and economic factors on farmers’ behavioral willingness to adopt |
' technological solutions such as automated feeding, smart ventilation, and climate-controlled housing systems. A quantitative
idescriptive approach was employed, collecting primary data from 150 poultry farmers across Kerala through structured
iquesﬁonnoires. The descriptive statistics indicate a strong overall agreement among respondents regarding positive !
' perceptions toward adopting Poultry Farm Automation (PFA) technology. Farmers expressed particularly favorable views
iabout government and distributor support (Social Capital), technology usefulness, and their willingness to adopt 'rhe§
itechnology, suggesting recognition of both institutional backing and practical benefits. The moderate standard deviation
‘values reflect low variability in responses, implying a high level of consensus among participants. The data were analyzed
iusing Analysis of Variance (ANOVA) to test the significance of variables including age, education, income, farm capacity,
poultry type, and income source on behavioral dimensions like training readiness, investment intention, adoption tendency, !
rand recommendation willingness. The results revealed significant relationships across most variables, indicating that age,§
iincome, and farm capacity exert the strongest influence on technology adoption. Younger and higher-income fcurmers§
' showed greater readiness to adopt innovations, while education enhanced training participation. The findings highlight the !
ineed for targeted interventions financial assistance, awareness initiatives, and training programs to promote widespread
itechnologicql adoption and sustainable growth within India’s pouliry sector.

Keywords: ANOVA, Behavioral Willingness, Demographic Factors, Poultry Farming, Technology Adopﬁon,§
' Training Readiness ‘
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Tradition in transition: Changing cultural practices of Baiga PVTG

Sandesh Bandhu and Vishwambharnath Sharma
Banaras Hindu University, Varanasi, India

| Abstract:

Tribal societies that have historically lived in close association with their traditional knowledge systems and natural
| environment are now undergoing rapid cultural transformation due to intensified contact with mainstream society. This shift
iis particularly evident among the Baiga PVTG of Singrauli District, Madhya Pradesh, who are experiencing a range of§
isocio-economic and cultural challenges. The study explores the changing cultural practices among Baiga youth based on'!
primary data from 400 households, collected through surveys, key informant interviews (Klls), focus group discussionsi
i(FGDs), and extensive field observations. The analysis covers key components of Baiga cultural life, including traditional
i'ra'r'rooing, folk songs and dances, knowledge of deities, and food-related traditions such as forest-based diets, indigenous !
‘recipes, and practices rooted in shifting cultivation. Results indicate a steady decline in several cultural practices, mos'ri
ino'rably tattooing, musical traditions, ritual knowledge, and customary food habits. Younger generations are increasingly}
distancing themselves from traditional ways of living and adopting practices shaped by external influences. These patterns :
ihighligh'r the need for focused efforts to promote cultural awareness, strengthen community-driven documentation, omdi
i develop support mechanisms to safeguard the cultural heritage of the Baiga PVTG. :

' Keywords: Baiga, PVTG, Tattoo, Cultural erosion, Cultural loss, Cultural heritage
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Evaluation of boldnut cashew (Anacardium occidentale L.) genotypes for yield
and quality attributes

Test*!, Deepshikha Jena*, Kabita Sethi, and Sunil Samal
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

Boldnut cashew genotypes are gaining importance due to their premium grade, higher consumer preference, and
iexpor'r potential; however, systematic evaluation of such genotypes under Odisha conditions remains limited. The present :
study evaluated twenty boldnut cashew (Anacardium occidentale L.) genotypes for growth, yield, and nut quality attributes
‘to identify superior cultivars. The field experiment was conducted during 2022—-2023 at the Cashew Research S'rcn‘ion,§
QOdisha University of Agriculture and Technology, Bhubaneswar, following a randomized block design with two replications. !
iFour trees per genotype were planted at 6 m X 6 m spacing under standard orchard management practices. Boldnu’r§
genotypes (nut weight >7.0 g) were selected due to their high commercial and export value. :

Significant variability was observed among genotypes for vegetative growth, flowering behaviour, yield, and quali-
i'ry parameters. Genotype K exhibited the highest vegetative vigor, recording maximum plant height (4.87 m) and trunk |
igir'rh (41.37 cm), while genotype B showed the widest canopy spread. Flowering duration varied considerably qmong§
genotypes, ranging from early (November—December) to late (January—February), indicating distinct phenological
idifferences. Among yield attributes, genotype T produced the heaviest nuts (14.98 g) and recorded the highest nut yield :
(3.44 kg plant™1), while genotype M produced the largest cashew apples (277.7 g). :

‘ Quality analysis revealed that genotype T also recorded maximum apple moisture content (88.27%) and kerne|§
isugar content (0.221 g 100 g~'). Nutritional profiling indicated substantial variation, with genotype | recording the highesti
icqrbohydrcﬁe (39.14 g 100 g7') and protein content (21.92 g 100 g~'). Genotype R recorded the highest zinc content :
1(67.3 mg kg™'), genotype D the highest calcium (19.35 mg 100 g7'), and genotype G the highest magnesium con’renti
1(211.39 mg 100 g7). ‘

Overall, this first systematic evaluation of boldnut cashew genotypes under Odisha conditions identified elite Iinesi
icombining high yield and superior nut quality. Genotype T emerged as a promising candidate for future breeding and |
iculﬁvar development programmes, with potential to enhance farmer income, nutritional quality, and India’s cashew expor'ri
' competitiveness. :

' Keywords: Boldnut cashew, yield, nut quality, nutritional composition, genotype evaluation
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Design and Development of Tractor mounted Inter cum Intra row Weeder

Sharmistha Sahul*, Bibhuti Bhusan Sahoo
Centurion University of Technology Management, Paralakhemundi, India

Abstract:

Weeds are non-native species of plants that restrict the quality of crop production in agriculture. In the row crops,i
}the field is invaded by inter and intra-row weeds. Weeds in the intra- row zone reduce crop yield up to 33% or more.§
' Weed control in the intra-row zone is still a huge challenge. Therefore, the advanced level of technology is used for
iclecming up the weeds in between the rows (inter-row) as well as within the rows (intfra-row). The existing weeders are Iessi
iefficien'r due to incomplete intra-row weeding and require more labor and time. The developed weeder was capable of§
Linter-row and intra-row weeding. It has sweeps to cut the weeds of inter-row. The blades were fixed circularly over the !
iring, which rotates about the vertical axis and cut the intra-row weeds. This rotor was capable in shifting right and Iefti
ifrom the mean position. Initially, it rotates between the rows and gets shifted within the row when receives the signal from
' the microprocessor. The microprocessor gives the signal to the servo motor when the vacant space comes between two !
iconsecuﬁve plants. The microprocessor receives signals from the camera and Arduino board. It was tested in the field of
iokro crop (45%X30 cm spacing) at three different levels of tractor and rotor speed and a fixed depth of 5 cm. The§
' optimized speed of the tractor and rotor were 2.5 km h-1 and 1.76 m s- 1 (280 rpm), respectively. At these speeds, the !
weeding efficiency, effective field capacity, and fuel consumption were 96%, 0.34 ha h-1, and 4.6 | h-1, respectively. ‘

Keywords: Intra-row weeding, weeding efficiency
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Deterrent effect of citronella essential oil and its nanoemulsion on oviposition
behaviour of diamondback moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae)

Nida'2*, Rupom Pathori!, Ankur!, Alka Gupta'!, Manisha Sengar?, and Sanjiv Mullick!
Dyal Singh College, University of Delhi, New Delhi, India
2Deshbandhu College, University of Delhi, New Delhi, India

' Abstract:

Insect pests are a major threat to food security, causing substantial agricultural crop losses worldwide. Indiscriminate
use of different synthetic insecticides for control of the insect pests led to human health hazards, environmental toxicity and
development of insecticide resistance. Consequently, use of alternative control measures with environmentally sus'rclinqble§
pest management practices are preferred over toxic synthetic chemicals. Plant-derived essential oils (EOs) are rich source !
of insecticidal bioactive compounds, but their broader application is constrained due to high volatility, inadequate aqueous
'solubility and easy degradation. To overcome these limitations, nanotechnology-based approaches holds significqnﬂ
ipromise. We developed the Cymbopogon winterianus (citronella grass) essential oil (CWEQ)-based nanoemulsion and !
ievqluq'red its bio-efficacy against Plutella xylostella, a highly destructive pest of cruciferous crops worldwide. CWEO was
‘extracted by hydro-steam distillation method and analysed for its constituents using GC-MS. A stable oil-in-water (O/W)
iCWEO-bqsed nanoemulsion was developed by low energy emulsification method, using Tween 80 as emulsifier followed :
by sonication and characterized for its hydrodynamic diameter and polydispersity index (PDI) using Dynamic Light
' Scattering (DLS) and further assessed for its morphology by Transmission Electron Microscopy (TEM). Significant oviposition
deterrent effect of CWEO and CWEO-based nanoemulsion was evident against P. xylostella female moths under standard |
ilaboratory conditions. The oviposition deterrent index (ODI) values increased significantly at different concentrations of%
'CWEO and CWEO based-nanoemulsion. Both CWEO and CWEQO based-nanoemulsion can be used for reduction ini
egg-laying by P. xylostella moths leading to decreased pest infestation and subsequent crop loss. ‘

Keywords: C. winterianus; Essential oil; Nanoemulsion; P. xylostella; Oviposition deterrency; Crop protection
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Ovicidal and Repellent Activity of Cymbopogon winterianus Jowitt essential Oil
against Spodoptera frugiperda (J.E. Smith) (Lepidoptera: Noctuidae)

Rupom Pathori', Nida'2, Ankur!, Alka Gupta'!, and Sanjiv Mullick’
Dyal Singh College, University of Delhi, New Delhi, India
2Deshbandhu College, University of Delhi, New Delhi, India

Abstract:

The fall armyworm, Spodoptera frugiperda, is a highly destructive polyphagous pest that infests more than 350 planﬂ
ispecies, with maize as its primary host, causing economic losses of approximately US$2.4-6.2 billion, if left unchecked.§
iSince its 2018 outbreak in Indig, it has become a major agricultural threat in the country. Overuse of chemical insecticides :
'has led to resistance and health risks, making plant-based essential oils as safer, eco-friendly alternative for managing this
ipes'r. Thus, laboratory studies were conducted to assess the potential of Cymbopogon winterianus (citronella) essential oi|§
(EQ) for ovicidal activity against the eggs and repellency against neonate larvae of S. frugiperda. The citronella EO was
rextracted using hydro-steam distillation method and chemically characterized by gas chromatography-mass spec'rromefry§
i(GC-MS). The phytochemical analysis indicated the presence of mono- and sesqui-terpenoids in citronella EO, with ci'rron-i
§e||0|| (26.38%), geraniol (24.61%) and citronellol (13.80%) identified as the predominant constituents. Further, laboratory !
' bioassays demonstrated significant concentration-dependent ovicidal activity of citronella EO against S. frugiperda eggs,i
iwi'rh an LCso value of 1.58 mg/mL. In addition, citronella EO exhibited strong concentration dependent repellent acﬁvi'ryi
against neonate larvae of S. frugiperda in the glass tunnel orientation assay. The above results indicate that citronella EO |
'has considerable potential to be used as an environmentally friendly bioinsecticide for the management of S. frugiperdci
populations within integrated pest management strategies aimed at sustainable agriculture. ‘

iKeywords: Spodoptera frugiperda, Cymbopogon winterianus Essential Qil, Ovicidal Activity, Repellency, Integrated Pest§

Management.
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Integrating sustainable agriculture and livelihood diversification for rural
development in Himalayan regions

Pratibha Rawat*, R.S. Negi, A.K. Negi, Santosh Singh

Hemvati Nandan Bahuguna Garhwal University, Srinagar, India

| ' Abstract:

Rural livelihoods in the Himalayan region of Uttarakhand are closely linked to smallholder agriculture prachcedf
under fragile ecological conditions, steep terrain, and increasing climatic uncertainty. In the Uttarakhand’s Garhwal region, !

' particularly in Uttarkashi district, traditional farming systems have historically supported livelihood security and sustainable ;
resource use. However, recent shifts toward market-oriented agriculture have altered livelihood structures and intensified |
pressure on natural resources. This study examines how integrating sustainable agricultural practices with livelihood dlverS|-
flcahon contributes to overall rural development in a Himalayan context. The study was conducted in Naugaon Block of |
Uttarkoshl district, covering 10 villages with a sample size of 283 rural households. Primary data were collected through
ws'rruc'rured household surveys and field observations. The assessment captured multiple dimensions including qgrlcul'rurql
prachces, soil and water management, livelihood diversification indicators etc. Quantitative data were analysed using :
descrlp'rlve and comparative methods, while qualitative insights were used to understand farmers’ perceptions. The findings | !
i 'reveal that livelihood diversification through horticulture, livestock rearing, and allied activities has enabled households to
‘ ' cope with declining productivity of traditional crops and fluctuating water availability. At the same time, increased reliance ! w
‘on external inputs and water-intensive crops has intensified soil compaction and placed additional pressure on‘
;sprlng -based irrigation sources in several villages. The study concludes that integrating sustainable agriculture with |
illvellhood diversification offers a viable pathway for rural economic development in the Garhwal Himalayas.
: Context-specific strategies that strengthen traditional resource management systems while supporting diversified income |
opportunities are essential for enhancing resilience and improving the overall quality of life in Himalayan rurql
communities.

Keywords: Rural livelihoods, livelihood diversification, community-led development, skill development, rural employment, !
market linkage, hill regions, Uttarakhand
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Constitutive morpho-physiological and biochemical diversity among grape
(Vitis spp.) germplasm with relevance to stress-adaptive breeding

Debi prasad Mohanty, Linta Vincent and Nishant
ICAR-Indian Institute Of Horticultural Research, Bengaluru, India

Abstract:

‘ Grapevine ( Vitis spp.) productivity and sustainability under changing climatic conditions largely depend on 'rhei
‘availability of genetically diverse germplasm possessing inherent stress-adaptive traits. The present study aimed to
ichqrqcterize fourteen grape germplasm accessions, including commercially important rootstocks, cultivars, and wild Vi'risi
ispecies, to assess constitutive morphological, physiological, and biochemical attributes with potential relevance to abioﬁci
' stress tolerance and future breeding programs. ‘

Morphological characterization was performed based on leaf area, presence and distribution of trichomes, trichome
idensi'ry, and trichome type, as these traits influence leaf microclimate regulation and transpiration control. Physiological
| traits such as stomatal density, epicuticular wax deposition, leaf chlorophyll content, relative water content, and leaf woteri
ipo'ren'riql were evaluated to understand inherent water-use efficiency and photosynthetic stability. Biochemical profiling :
iincluded estimation of total sugars, reducing sugars, phenols, flavonoids, and leaf Na* and CI™ accumulation, which clrei
known to contribute to osmotic adjustment, membrane protection, and ion homeostasis. ‘

Considerable variability was observed among the germplasm for most traits, indicating a wide spectrum of constitu-
iﬁve adaptive potential. Wild species and selected rootstocks exhibited distinct trait combinations associated with improved
iwq'rer conservation and ionic regulation. Stress-induced metabolites such as proline and malondialdehyde were excluded,i
as the study focused on baseline trait expression under non-stress conditions. ‘

The observed diversity highlights the value of detailed germplasm characterization in identifying donor genotypes !
i for stress-resilient grape breeding. These constitutive traits provide a foundation for targeted selection, hybridization, and :
 future stress-screening studies aimed at enhancing grapevine adaptability to adverse environmental conditions.

' Keywords: Grape germplasm , Morpho-physiological characterization , constitutive stress adaptive traits
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Evaluation of modified indirect solar dryers' (MISDs) performance for sustainable
drying Colla pulp Musa balbisiana

Titikha Machahary*, Minijuli Basumatary, Rajesh Kondareddy and Dipen Deka
Central Institute of Technology, Kokraijhar, India

Abstract:

This study examines the drying properties and quality attributes of treated and untreated banana pulpi
(Musa balbisiana Colla known as athiya khol, native to Southeast Asia and specially to Northeastern, India) using open sun
drying (OSD) and a modified indirect solar dryer (MISD). Fresh banana pulp with an initial moisture content of 80% (wet ;
'basis) were dried until safe moisture levels were reached. Because of its regulated thermal environment, improved airi
icirculq'rion and shorter drying time, the MISD achieved a lower final moisture content of 8% at 16 hours, while the OSD§
i'rechnique, which depends on direct exposure to ambient sunshine, produced a final moisture content of 11% at 24 hours. |
The STD's better drying conditions reduced oxidative degradation and enzymatic activity, which resulted in be'r'rer§
inu'rri'rionql and functional component retention. Bioactive component (TPC, TFC, TTA) and proximate composition werei
ianalyzed to assess the dried pulp's quality. The findings showed that MISD-dried banana pulp had considerably greater !
' TPC and TFC than OSD-dried samples, indicating superior antioxidant component storage. The effects of mois'rure§
iconcen'rraﬁon and better organic acid retention were the main causes of the little rise in TTA (0.128 0.0056% db) seen in
iMISD-dried samples. Due to less exposure to ambient pollutants and less nutrient degradation, proximate compositions !
iwere better preserved in the MISD. OSD required 33% higher drying times and produced lower-quality produc’rsi
icompared to MISD. Hence, MISD is suitable for the value addition of banana pulp drying and sustainable pos’rhorvesH
| processing.

Keywords: Athiya khol, OSD, MISD, Quality determination of dried athiya khol.
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Assessment of nutritional composition and antioxidant activities in foxtail millet

Abha Rawat* and J.S. Chauhan

Hemwati Nandan Bahuguna Garhwal University (A Central University), Srinagar, Garhwal, India

Abstract:

Foxtail millet (Setaria italica) is recognized for its rich nutritional and phytochemical composition, making it a promis-i
iing candidate as a functional food. This study evaluated the nutritional value and antinutrient properties of foxtail miIIe'r§
' powder. Additionally, antioxidant activities of extracts prepared using methanol were assessed through various assays, !
iincluding total phenolic content (TPC), total antioxidant capacity (TAC), ferric reducing antioxidant power (FRAP), and§
iDPPH free radical scavenging activity. Foxtail millet sample was found to contain 8.32-12.45 g/100 g protein, 60.32-§
175.33 g/100 g carbohydrates, and 10.33-30.45 g/100 g amylose. The anti-nutrient tannin factor is found at the highest
iin 33.68 mg/100g. The DPPH activity ranged from 34.78 to 79.67% in all studied genotypes. Among the solvents used,i
i'rhe methanolic extract exhibited the highest (68.26 = 1.51 mg QE/100 g), TAC (169.40 *+ 3.45 mg AAE/100 g), and TPC§
1(70.42 £ 2.34 mg GAE/100 g) (p < 0.05). The FRAP assay demonstrated a concentration-dependent increase in antioxi- |
dant activity. These findings suggest that foxtail millet possesses valuable nutritional and antioxidant properties, supporting
its potential as a functional food to enhance dietary quality and health in rural populations. :

Keywords: Antioxidant properties, foxtail millet, nutraceutical
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Calcium mediated strategy for rapid acidogenic sludge formation with
simultaneous improvement in biohydrogen production

Rokesh Radhakrishnan
lIndian Institute of Technology Kharagpur, Kharagpur, India

Abstract

To overcome the reliance on fossil fuels, green hydrogen could be served as a potent sustainable energy source. The
demand of hydrogen is expected to surge from 18.8 to 381.3 million tonnes per year by 2050. Hydrogen is tagged as
‘cleqn, since the combustion generates zero carbon emissions with water as byproducts. The dark fermentation stands to be
ione of the hydrogen production technologies; among which acidogenic anaerobic sludge bioprocessing (ASB) is explored !
ifor their applicability in waste stream processing. However, to kick start ASB, there is requirement of immobilized support
or seed sludge from methanogenic digester, which influence the mass transfer limitation. Thus, based on this, here 'rhei
formation of acidogenic sludge granules (ASGs) with respect to mixed consortium was evaluated in the influence of calcium !
isql'rs viz., CaCl2.2H20 in continuous stirred tank reactor (CSTR) operation with 10% glucose at 37°C. The hydrogeni
' production was improved with Ca2+, with ~ 2 L/L; the acidogenic biomass production were higher at 400 mg/L of Ca2+.
iWi'rh respect to this, different organic loading rate were studied 0.05 to 0.3 h-1, where the maximum production rate of |
‘440 mL/L/h was observed at a Umax 0.25 h-1. However, with the absence of Ca2+ both hydrogen production rate and |
|Jmax was reduced to 360 mL/L/h and 0.2 h-1, respectively. For the initiation of acidogenic granulation with the CSTR at |
0.2 h-1 dilution rate with Ca2+ for 118th hour was!

j‘."o =< opted where a pseudo steady state was achneved.i

"l The cellular aggregates collected from the bottom of
TQ reactor, when observed with the microscopic snaps§
and imaging tools showed a higher distribution of !

flocs in Ca2+ mediated system. Also, the size of aci-

Gas Bubbles -
- - dogenic flocs attained a maximum of 1.4 to 1.6 mm
3 ol e N : at 118th hour with the zeta potential of -16.2 mV.i
[E 5 Moreover, enhanced extira polymeric subs'roncesi
were recorded with heightened protein and:
E‘.’J’.‘,’m"o':.m Strred tank reactor Resevl carbohydrate secretion with the presence of Cq2+.§

Time of operation: 118 hours

S Also, microbial biomass was observed as 3.24 g
Size of Floc: 1.4 10 1.6 mm MLSS/L with the ratio of MLVSS/MLSS, 0.74 g/g.!
: Taken together, the calcium one of macro-elements aﬂ
‘lower concentration, initiated a four-step rapid flocculation with granulation, adsorption, adhesion and multiplication of§
acidogens which enhanced hydrogen production. Thus, proposing a process design which simultaneously shortens the startup
iﬁme and improves the ASGs quality which could be applied to acidogenic reactors for wastewater treatment plants in the
'near future. !

iKeywords: dark fermentation, acidogenic sludge bioprocessing, Ca2+ mediated system, rapid flocculation extra
polymeric substances ‘
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Climate-resilient integrated farming system modules as a sustainable strategy for
enhancing food, nutritional and livelihood security of smallholder farmers

Sayani Das'*, Alok Kumar Patra2, and Soumen Bera!
1Bidhan Chandra Krishi Viswavidyalaya, Haringhata, India
2Qdisha University of Agriculture and Technology, Bhubaneswar, India

| Abstract:

‘ In India, increasing population pressure and fragmentation of landholdings have limited horizontal agriculturqli
' expansion, intensifying challenges related to food and nutritional security and livelihood stability of smallholder farmers.§
Under such constraints, climate-resilient vertical intensification through Integrated Farming System (IFS) modules hqsi
iemerged as a holistic, socially acceptable and environmentally sustainable approach to enhance productivity, profitability
' and resource-use efficiency. IFS integrates field crops, horticulture, livestock, pouliry and fisheries to optimize land, water,
nutrient and energy use while supporting income diversification, food diversity and year-round employment. A field exper-
iimen'r conducted during 2022-23 under the 6th cycle of the AICRP on IFS at Odisha University of Agriculture and:
' Technology, Odisha evaluated five major components—cropping systems, horticulture, dairy, poultry and fishery—on 1.2§
iha, representing a typical coastal smallholder system. The integrated system achieved a total productivity of 37.06 t rice
iequivolenf yield. Dairy contributed the highest rice equivalent yield (15.14 t) and gross income (X3,27,040), whilei
ihor'ricul'rure recorded the maximum net income (X1,40,627) and benefit—cost ratio (3.61), indicating superior profitqbility§
and nutritional benefits. Resource recycling accounted for 15% of total input costs, reducing dependence on external inputs
and improving nutrient-use efficiency. The system generated 399 man-days of employment and exhibited a:
icqrbon—negqﬁve balance (-289.2 kg CO;-eq) due to biomass accumulation and tree-based carbon seques'rroﬁion.i
' Improvements in soil organic carbon, water-holding capacity, bulk density and nutrient availability reflected enhanced soil
health. A Sustainable Yield Index of 0.74 confirmed system stability and resilience to climate variability. Overall, the study
establishes climate-resilient IFS modules as an effective strategy to strengthen food, nutritional and livelihood security while !
promoting environmental sustainability in coastal and other similar agro-ecosystems. ‘

Keywords: Integrated Farming System, climate-resilient agriculture, smallholder farmers, resource-use efficiency, !
i coastal agro-ecosystem ;
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Role of micronutrients in improving vegetable quality

Syeda Nabeela Tasneem™ and S. Neeraja
Sri Konda Laxman Telangana State Horticulture University, Mulugu, India
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| Abstract:

required in small quantities. Elements such as iron (Fe), zinc (Zn), boron (B), manganese (Mn), copper (Cu), molybdenum§
' (Mo), and chlorine (Cl) are essential for various physiological and biochemical processes in plants. Adequate supply of |
these micronutrients enhances photosynthesis, enzyme activation, protein synthesis, hormone regulation, and nu'rrien'ri
i'rrqnslocq'rion, which collectively contribute to better vegetable quality. Micronutrients significantly influence qucdi'ryi
ia'r'rribu'res such as color, flavor, texture, nutritional value, and shelf life of vegetables. For instance, iron and magnesium |
'improve chlorophyll formation and greenness of leafy vegetables, zinc plays a key role in vitamin synthesis and grow'rh§

Micronutrients play a crucial role in improving the growth, yield, and quality of vegetable crops, despite being;

regulation, while boron is essential for cell wall development, sugar transport, and fruit set. Deficiency of micronu'rrien'rs§
often leads to physiological disorders, poor appearance, reduced nutritional content, and lower market acceptability. !
Foliar application and soil supplementation of micronutrients have been found to be effective strategies to correct§
deficiencies and enhance vegetable quality under diverse agro-climatic conditions. Integrated nutrient mqnagemenﬂ
practices that include balanced application of micronutrients not only improve crop quality but also ensure sustainable !
vegetable production. Therefore, understanding the role of micronutrients and adopting appropriate nutrient management
practices is vital for achieving high-quality vegetable produce, meeting consumer demand, and improving farmers’ |
profitability while maintaining soil health and environmental sustainability.

Keywords: Micronutrients, Vegetable quality, Iron, Zinc, Boron, Enzyme activation, Photosynthesis, Nutritional value, Shelf
life, Integrated nutrient management
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Stomatal behavior under heat & drought stresses

Sandeep Nalla*, Samruddhi Lakde, Sonu Singh, Sameer Singh, Prashant Rai, and Vaidurya
Pratap Sahi
Sam Higginbottom University of Agriculture, Technology And Sciences, Prayagraij, India

' Abstract:

Stomata play a pivotal role in plant survival by mediating the balance between carbon acquisition and water |
- conservation. Under contemporary climate change, this balance is increasingly challenged by the frequent co-occurrence of |
heq'r and drought stresses, which impose opposing physiological demands on guard cells. Heat stress promotes stomq'rql
‘openmg to enable transpirational cooling, whereas drought stress enforces closure to prevent hydraulic failure. CIcssncaI
‘models derived from single-stress studies are insufficient to explain stomatal behavior under such combined s'rreSSw
;condmons, where responses are often non-additive, oscillatory, or paradoxical. More than a century ago, Francis quwm;
3 articulated a foundational insight that remains strikingly relevant: stomata are not passive hydraulic valves but responsive | 1
‘organs capable of integrating multiple environmental signals. We revisit Darwin’s conceptual framework and synthesize |t
;wn'rh contemporary molecular, cellular, and physiological advances to reposition stomata as integrative ceIIuIcur‘
idecision-mqking units. Recent discoveries identifying temperature responsive kinases that promote stomatal opening, and |
ftheir direct antagonism by abscisic acid activated drought signaling kinases, provide a mechanistic basis for how guard ! :
i cells resolve conflicting thermal and hydraulic stresses at the molecular level.
We examine how signal integration in guard cells emerges from coordinated kinase-phosphatase antagonism, 3
:cqlcwm and redox signaling, hormonal crosstalk, and metabolic constraints that collectively shape stomatal responses‘
‘ - across temporal scales. Importantly, stomatal behavior under combined heat and drought stress is shown to be constrained !
i by guard cell energy status and redox homeostasis, linking signal computation to cellular metabolic capacity. Finally, we ! ‘
idlscuss the implications of this integrative framework for crop improvement, arguing that resilience under future cllmq'res;
' will depend on dynamic stomatal plasticity rather than static conductance traits

Biography:

Sandeep is a PhD research scholar in Genetics and Plant Breeding at Sam Higginbottom University of Agriculture,
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Expression of virus tolerance in hybrid and segregating generations

Ramana Parth M*, Shivam Kumar Rai, Shashi Tiwari, Prashant Kumar Rai, and Vaidurya Pratap Sahi
- Sam Higginbottom University of Agriculture, Technology And Sciences, Prayagraij, India
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Viral diseases continue to be one of the major constraints in crop production, often causing heavy yield losses and
limiting the effectiveness of chemical control measures. Developing virus-tolerant cultivars therefore remains a practical and
' sustainable option for disease management. The present investigation was carried out to study the expression of virus :
i'rolerance in F; hybrids and the pattern of segregation in F, populations, with the aim of identifying useful breedingi
material for resistance improvement. Parental lines showing contrasting reactions to viral infection were crossed to produce
'F1 hybrids, which were further advanced to F, generations. All generations were evaluated under natural disease§
ipressure, and disease severity was assessed using a standard scoring method and expressed as percent disease index !
(PDI). The parental lines showed clear differences in their response to infection, which helped in assessing the performance
‘of the derived populations. Several F; hybrids recorded lower disease severity compared to the susceptible parent,
iindicqﬁng the role of dominance and hybrid vigor in the expression of virus tolerance. These hybrids demonstrqtedi
irela'rively uniform disease response, suggesting their potential use in hybrid-based breeding strategies. In contrast, in
' populations exhibited wide variation for disease severity, with plants ranging from highly susceptible to moderately :
i'rolerqn'r. The occurrence of transgressive segregants with reduced disease symptoms was also observed, indicoﬂingi
irecombinaﬁon of favorable alleles. The contrasting behavior of F; and F, generations highlights the importance of using§
' both hybrid performance and segregation patterns in resistance breeding. While F; hybrids provide immediate benefits |
ifhrough enhanced tolerance, F, populations offer greater scope for selection and development of stable virus-folercmfi
lines. The findings of this study contribute useful insights for designing effective breeding strategies against viral diseases.

Keywords: Virus, Resistance breeding, F1, F2, PDI, Genetic variability
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Estimation of genetic variability and screening of micronutrients (Fe & Zn) in
traditional rice (Oryza sativa L.) landraces

Nagara Sharath, Ajay Bogati, Bondalakunta Jaswanth, Sandeep Nalla, Sreedevi Menon*, and
Vaidurya Pratap Sahi

Sam Higginbottom University of Agriculture, Technology And Sciences, Prayagraij, India

' Abstract:

The present investigation entitled “Estimation of Genetic Variability and Screening of Micronutrients (Fe & Zn) ini
iTrcdiﬁonaI Rice (Oryza sativa L.) Landraces” was undertaken to evaluate genetic variability, character association, ondi
micronutrient content in traditional rice landraces. Rice is a major staple food crop, yet polished rice grains are inherentlyi
ipoor in essential micronutrients, particularly iron and zinc, leading to widespread micronutrient malnutrition. Tradiﬁonali
ilqndrqces, with their broad genetic base, offer significant potential for improving both yield and nutritional quality. The§
iexperimen'rql material consisted of 25 traditional rice landraces evaluated during the kharif season of 2022 at Sqmi
Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. The experiment was laid out in a randomized
iblock design, and observations were recorded on thirteen quantitative traits related to growth, yield, and yieldi
icomponenfs. Analysis of variance revealed highly significant differences among genotypes for all characters s'rudied,§

Lindicating the presence of substantial genetic variability.

Estimates of genotypic and phenotypic coefficients of variation, heritability, and genetic advance as a percentage
iof mean revealed that traits such as grain yield per plant, number of grains per panicle, and biological yield exhibited
high heritability coupled with high genetic advance, suggesting the predominance of additive gene action and good scope
i for improvement through selection. Correlation analysis indicated meaningful associations among yield and its componenﬂ
i'rrqi'rs, providing useful information for indirect selection strategies. Grain samples were further analyzed for iron and zinc :
icon'ren'r using X-ray fluorescence (XRF). Considerable variation was observed among landraces for both micronutrients, with
'several genotypes showing superior Fe and Zn concentrations. The identified landraces can serve as valuable gene‘ric}
resources for biofortification and breeding programs aimed at developing high-yielding, micronutrient-rich rice varieties to |
address nutritional security. 1

Biography:
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Harnessing wheat genetic diversity from heat-tolerant, high-yielding varieties for
climate-resilient production

Anoj Kumar Singh* and Vaidurya Pratap Sahi
Sam Higginbottom University of Agriculture, Technology And Sciences, Prayagraij, India

' Abstract:

‘ The experimental study on bread wheat included 58 genotypes consisting of 45 F1 hybrids and 10 parental lines, !
iconduc'fed during the Rabi seasons of 2022-23 and 2023-24 at SHUATS in Prayagraj, Uttar Pradesh. Utilizing a random-
rized block design with three replications, parental lines were involved in a half-diallel cross design. Variance analysis re-§
iveqled significant differences across all 18 traits under both timely and late sown environments (a=0.05), demonstrating
isubstqntial genetic variability in bread wheat germplasms and indicating the feasibility of selection-based improvemen'rs.§
Key traits such as plant height, days to first heading, days to 50% flowering, days to maturity, and test weight exhibited
rminimal differences between genotypic and phenotypic coefficients of variation (GCV and PCV), suggesting that these§
i'rrai'rs are predominantly under genetic control with lower environmental influence. Conversely, traits like the number of :
igrqins per spike and chlorophyll content presented greater GCV-PCV differentials, hinting at a stronger environmen'rqli
reffect. High heritability and significant genetic advance were observed for traits such as test weight, plant height, and
days to maturity, underscoring the role of additive gene action and marking these traits as suitable candidates for direct !
iselec’rion in breeding programs. Additionally, days to first heading and days to 50% flowering revealed moderate GCV,
‘high heritability, and moderate genetic advance, indicating promising prospects for genetic enhancement. The pooledi
imeqn analysis supported that test weight and days to first heading possessed high genetic variability, heritability, and :
genetic advance, making them key focuses for wheat improvement initiatives. :

Keywords: Genetic Advance, GCV, PCV, Heritability, Triticum aestivum.
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Nano pesticides: A modern solution for sustainable plant protection

Dhorajiya Manashvi G.*
Junagadh Agricultural University, Junagadh, India

' Abstract:

Conventional chemical pesticides suffer from low efficiency, with over 90% of the active ingredient lost to 'rhe‘
renvironment through leaching, evaporation, and runoff. This review explores the emergence of nanopesticides as a:
\'rrqnsformq'rlve solution for sustainable agriculture. Also classify various nano-formulations (nanoemulsions, nqnocqpsules,‘
: ' and metallic nanoparticles), discuss their mechanisms of controlled release, and evaluate their role in reducing the chemical ! :
i footprint in soil and water. This paper critically evaluates the synthesis of green nanoparticles and their role in improving :
i'rhe photo-stability and target-specificity of pest control agents. Furthermore, the discussion highlights the reduction in 'rhe§
fchemiccl footprint and the mitigation of groundwater contamination. By integrating nanotechnology with Integrated Pes'rl
quqgemen'r (IPM) strategies, nanopesticides offer a high-efficiency, low-dosage pathway to resilient agriculture. The‘
\rewew concludes by addressing the current regulatory hurdles and the toxicity assessments required to ensure the solfe'ry
:of non-target organisms in a sustainable agricultural ecosystem. Furthermore, the paper highlights the current regulatory‘
‘ Iandscape and the potential of green-synthesized nanoparticles in ensuring global food security by 2030.

Keywords Nanopesticides, Controlled Release, Sustainable Agriculture, Green Synthesis.

Biography:

Manashvi Dhorajiya, an entomology student at Junagadh Agricultural University with a strong interest in insect pests of
crops and their sustainable management. My academic work focuses on fruit flies, insect biology, and integrated pest
management strategies. She actively participate in research activities, seminars, and scientific presentations to
strengthen both my technical knowledge and communication skills. | have also been involved in academic and cultural
events. She aspires to contribute to agricultural development, pest management research, and farmer-oriented solutions
in India.

E: dhorajiyamanashvi@gmail.com

@ W e o5 veme o1, e 01, 202611580 576.81 96030271



© "fi Zh ‘ 2026 8" International Conference on
'Ab'R r{ VISION Sustainahle Agriculture for Food Security

January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India

ORAL

Effect of natural vitamin E, vitamin C, Choline and herbal liver supplement on
serum biochemical parameters in commercial broilers

Sunil Kodler, T.N. Krishnamurthy, H.C. Indresh, and Shilpa M S

Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar, India

| Abstract:

‘ Due to restrictions on the use of certain antibiotics, concerns over their adverse effects, and economic considerations, !
‘herbal feed additives are gaining increasing importance in broiler chicken production. Herbs and their bioactive
icomponen'rs have been widely investigated as alternative growth promoters because of their ability to stimulate digestion,
ienhance immune function, reduce inflammation, and provide antimicrobial and antioxidant effects. Considering the above !
i scope in broiler production, a trial was conducted to assess the effect of natural and herbal vitamins and supplements on
iserum biochemical parameters. :

i To evaluate the effects of natural (herbal /non synthetic) vitamin E, vitamin C, choline, and a herbal liver supplement
ion the serum biochemical parameters of commercial broilers, A total of 150 day-old Vencobb broiler chicks were!
‘randomly allotted to five treatment groups, each with three replicates of ten chicks. The control group (T1) received qi
basal diet formulated according to BIS standards, while the treatment groups T2, T3, T4, and T5 received the basal diet

isupplemented with natural vitamin E, vitamin C, choline, and a herbal liver supplement, respectively, each at a level of ;
10.1%.

Serum samples were analyzed on 42nd day for serum glutamic pyruvic transaminase (SGPT), serum glutamcte§
ioquoqcetqte transaminase (SGOT), serum cholesterol, and triglycerides using an automated biochemical analyzer. The§
iresulfs indicated that natural vitamin E and vitamin C supplementation significantly reduced serum cholesterol and
1triglyceride levels. Choline supplementation had a significant effect on SGPT, serum cholesterol, and triglycerides, while the
herbal liver supplement significantly affected SGPT, SGOT and serum cholesterol levels. ‘

' Keywords: natural, herbal, serum biochemical
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Persistence and ecotoxicological evaluation of butachlor and its metabolites in
different soil order

Rupali Gupta'*, Anil Duhan’, and Ravi Kumar
Chaudhary Charan Singh Haryana Agricultural University, Hisar

' Abstract:

Herbicides play an important role in modern agriculture, yet their persistence and transformation in secondqry§
products in the environment often raise environmental concerns. Butachlor, a pre-emergence chloroacetanilide herbicide, isi
‘widely used in paddy fields for effective weed management. In soil, it undergoes microbial and chemical degrqdqﬁon,§
iforming several metabolites that may differ in mobility and toxicity. Understanding the environmental behaviour of both
i'rhe parent compound and its metabolites is therefore essential for assessing potential risks to ecosystem and non-'rqrgeﬂ
rorganisms. In the present study, the persistence and dissipation behaviour of pretilachlor and its six metabolites were§
investigated in four contrasting soil order Alfisol, Inceptisol, Entisol, and Aridisol, under controlled laboratory conditions. The :
‘experiment was conducted at the recommended and double-recommended doses of butachlor. Residues of butachlor and
'its metabolites were periodically monitored using HPLC. The dissipation of butachlor and its metabolites followed
ifirs'r-order kinetics, with the one of the metabolites exhibiting longer persistence than other metabolites as well as parent:
icompound. Variations in half-lives among soils were influenced by differences in organic carbon content, texture, cndi
‘microbial activity. The study further evaluated their effect on selected non-target organisms, including algae, honeybees,§
ieqr'rhworms, and fish to establish an eco-toxicological link between chemical persistence and biological effects. Overall,:
ifhe findings emphasize the role of soil properties and environmental factors in governing herbicide fate and 'roxici'ry,i
i supporting improved risk assessment and sustainable use of butachlor in rice-based systems. ]

 Keywords: butachlor, metabolites, persistence, toxicity
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Precision allele engineering of FAD2 for enhanced oleic acid content and oil
quality improvement in mustard (Brassica spp.)

New Muskan Yadav
Central Agricultural University, Imphal, India

Abstract:

‘ Mustard oil quality is a prime target for crop improvement because it contains a high proportion of polyunsaturated
tand very long-chain fatty acids, which reduce both oxidative stability and nutritional quality. Fatty Acid Desaturase 2 |
i(FAD2) is a key regulator of seed oil composition, catalysing the enzymatic conversion of oleic acid to linoleic qcid.i
' Therefore, it is a prime target for genetic modification. This proposal will focus on precision engineering of different FAD2
iqlleles in seeds to increase oleic acid content while preserving agronomic performance. Both CRISPR-Cas-based
imutagenesis and various base-editing approaches will be used to develop a wide range of FAD2 alleles with reduced,i
 fine-tuned enzymatic activity. With this broad set of alleles, fatty acid pathway regulation can be achieved without 'rhe§
ipenqlﬁes of complete gene knockdown. At the same time, complementary genes such as FAE1 will be modified:
isimultaneously to minimise erucic acid content. Fatty acid profiling, gene expression analysis, and phenotypic evoluaﬁoni
' will be employed to establish genotype—phenotype relationships and identify superior alleles. The outcomes of this worki
iare expected to deliver high-oleic mustard lines with improved nutritional and industrial value, while providing:
ifundamenfol insights into lipid metabolic regulation and a scalable allele-engineering framework for oilseed cropi
\improvement. :

Keywords: Allele engineering, FAD2, CRISPR, Fatty acid
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New Muskan Yadav is an M.Sc. student at Central Agricultural University, Imphal, India. His current research focuses on
a widely consumed local mustard landrace of Manipur, with emphasis on fatty acid composition and oil quality traits. He
has a strong research interest in CRISPR-based functional genomics, fatty acid metabolism, and the development of
nutritionally improved oilseed crops. His academic interests lie at the interface of plant molecular genetics and oilseed
crop improvement.
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Gender-based farm wage differential: A case study of Indian States

Anushka

Banaras Hindu University, Varanasi, India

Abstract:

The obijective of the present paper is to examine male-female wage differentials in agriculture sector among Indian
ista'fes. Gender based time series comparable agriculture-wage data for seventeen states i.e., A.P, Assam, Bihar, C.G,i
Gujarat, Haryana, H.P, Karnataka, Kerala, M.P, Odisha, Rajasthan, Tamilnadu, Tripura, U.P, U.K, W.B for the period 2012 :
1-2023 have been taken from EPWRF. Inter-state and intra-state gender based wage differential and its decomposi'rioni
ihqve been estimated through econometric models using Shapley Value [Araar A and Duclos JY(2008)]and Lerman -
Yitzhaki’s (1985) approach. :

‘ Empirical results related to Inter-state decomposition of male-female farm wage differential over the years 201 2-§
12023 indicate that Gini coefficient has reduced marginally. Similarly, intra-state decomposition for majority of the sto'res,i
idecomposiﬁon parameters as income share, Gini index, absolute contribution and relative contribution have been found
ihigher for male-workers as compared to female-workers. It is significant to observe that at all India level, relative !
' contribution of male workers stood at 0. 5201 while it stood 0.4799 for female workers during 2012-23. Thus, empirical
results indicate that inter-state as well as intra-state gender based farm wage differences in India still persists and female !
' workers in Indian farm sector are victims and are facing wage discrimination. It is against the spirit of the Indian§
iCons'ri'ru'rion which asserts gender equality in terms of opportunity (education, income, wages etc.) as well as empowering
iwomen (Sustainable Development Goal 5). The issue must be addressed effectively by the policy makers to rectify such !
distortions and to ensure women empowerment in Indian agriculture sector. :

iKeywords: Male-Female Farm Wage, Gini coefficient, Wage Decomposition, Araar A and Duclos JY-Index, Lerman —
Yitzhaki-Index. ‘
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From participation to prosperity: Impact of the National Rural Livelihood Mission on
livelihood security of rural women

Pooja Goswami* and Arpita Sharma Kandpal
G. B. Pant University of Agriculture and Technology, Pant Nagar, India

| Abstract:

‘ Livelihood insecurity remains a prime concern for low income households. To provide secured livelihood to rural poor, !
‘the government of India has introduced a self-employment poverty alleviation programme namely National Rural
iLiveIihood Mission. NRLM has emerged as a transformative intervention for enhancing livelihood security among rur<:||§
iwomen in India. Through the Self-Help Group (SHG) model, NRLM has mobilized rural women, creating platforms for their |
economic empowerment and social transformation. :

The present study empirically examines the impact of NRLM on the livelihood security of rural women. Data werei
icollec’red from 262 respondents (including both beneficiaries and non-beneficiaries) through a structured quesﬁonncﬁrei
ifrom Pauri and Udham Singh Nagar districts of Uttarakhand state. The impact of the programme has been estimated using
| propensity score matching (PSM) method. Livelihood security was evaluated through various dimensions, encompcwsingi
ifood, economic, health, educational, social, institutional, and infrastructural security. The findings reveal that a majority of%
respondents (63.74%) exhibited a medium level of livelihood security. Impact assessment using Propensity Score Matching |
showed a statistically significant Average Treatment Effect on the Treated (ATT). The average livelihood security score for
beneficiaries (48.08) was much higher than that for non-beneficiaries (37.02), with a mean difference of 11.07 and a ’r-i
statistic of 3.35. This confirms that being a part of DAY-NRLM has a very positive effect on women's livelihood security. The |
istudy also highlights that DAY-NRLM'’s direct livelihood and financial interventions have had the most pronounced impact on
ieconomic and welfare-related dimensions. ]

i Keywords: livelihood security, Impact evaluation, propensity score matching, rural women
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commitment to academic excellence.
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Biofloc technology: Evaluational trajectory, conceptual structure, operating
principles and system design — an overview

Kumar Siddharth* and Shristi

Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

i  Abstract:

Biofloc Technology (BFT) has emerged as a promising and sustainable aquaculture practice aimed at addressing |
' critical challenges such as water scarcity, increasing feed costs, and environmental pollution associated with conventional :
:qquqcul'rure systems. The technology is based on the manipulation of microbial communities, particularly he’rero'rrophlo
; 'bacteria, to convert nitrogenous metabolic wastes into microbial biomass through effective carbon - nitrogen (C : N) rcmo‘
‘management. This microbial biomass, referred to as biofloc, serves as an additional proteinrich feed source while
isimultcneously improving water quality. In India, biofloc technology has gained considerable attention due to its suitability
 for intensive shrimp and fish culture under limited water exchange conditions. Extensive research conducted by ICAR§
institutes, especially the Central Institute of Brackish water Aquaculture (CIBA), and Indian universities has demonstrated the |
leffecﬁveness of BFT in improving growth performance, feed conversion efficiency, survival rate, and immune response of | :
‘cul'rured species such as Litopenaeus vannamei and Penaeus monodon. This review summarizes the evaluational trajectory of
' biofloc technology, its conceptual structure rooted in microbial ecology, key operating principles including aeration cmd
‘corbon supplementation, and system design considerations under Indian farming conditions. Overall, biofloc technology
‘represen'rs an environmentally responsible and scientifically validated approach with significant potential for sustainable
raquaculture development in India.

Keywords: Biofloc technology, Sustainable aquaculture, Microbial nutrient recycling, Carbon - nitrogen ratio, Intensive ;
culture systems, Indian aquaculture.
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systems, and modern agricultural technologies that support environmental protection and rural development. Currently,
he is working on a research trial titled Effect of Bio-fertilizer and Foliar Application of Zinc on Growth and Yield of Red
Rice. He has also published a research paper on the use of smart technologies such as loT, Al, and precision farming in
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Parametric growth modelling and instability analysis of Odisha's ragi areq, yield,
and production

Suraj Mallick
Odisha University of Agriculture & Technology, Bhubaneswar, India

 Abstract:

The current study aims to investigate the long-term behaviour of Ragi (finger millet) agriculture in Odisha by
iapplymg parametric growth models to assess area, yield, and production over the Kharif and Rabi seasons. This fhesns;
' examines the long-term dynamics of Ragi agriculture in Odisha using full parametric growth models of agricultural areq, |
:yleld and production data from 1970-71 to 2019-20. The primary obijectives include developing and comparmg‘
' parametric growth models to identify temporal trends in Ragi cultivation, determining the best-fit growth model through
' rigorous diagnostic criteria and statistical fit indices, and quantifying growth rates as well as the components of instability !
| i for the selected variables.

The analyzed dataset encompasses 50 years of Ragi cultivation records from both the Kharif and Rabi seasons m;
the state of Odisha. The correlation study reveals intricate interdependencies among the variables, showing moderate to:
1 strong correlations between total area, yield, and production indicators. Notably, total output exhibits a robust posmve*
‘correlcmon with both Kharif and Rabi production figures (0.98 and 0.85, respectively), while total yield demonstrates a !
‘ ' moderate positive correlation with Kharif and Rabi yields. Conversely, some negative correlations between area and yield |
components suggest potential replacement effects or variations in cultivation intensity.

To capture the diverse growth trajectories of the three primary variables, the research employs a range of‘
1pc|ramefr|c growth models, including linear, quadratic, exponential, and compound models. Model diagnostic criteria such |
‘qs the coefficient of determination, standard error, Durbin-Watson statistic, and mean absolute percentage error are
‘uhllzed to identify the most suitable model for each variable. The selected best-fit models then form the basis for calculat- ;
ing instantaneous growth rates and deconstructing the observed variances into trend-based growth and components of :
i cyclical instability.

@ Q&-@“v N o8 ;Q,\\ % Qg\é‘ov This study enhances our understanding of the dy-
\b\‘tq PO \o&@\ b@ N O b@ namics of Ragi cultivation in Odisha by offering emplrlcql
O 2> 2
&*‘Q As ,\Y.° RN ,3<° © insights into productivity trends and patterns of area ex-
¢ & P P P o . g . . .
& QP Q¥ oF L pansion. These findings can inform agricultural policy qnd‘

Kharif Yield (kg/ha) 0.41 -0.25 0.22 -0.21 -0.22 £ production forecasting strategies. The growth models:
identified, along with the quantified stability indices,§
equip stakeholders with evidence-based tools to qssess‘
sector performance and anticipate future Ragi production:
capacity in the region.

Rabi Area (000 ha) -0.25 0.41 ]

Rabi Yield (kg/ha) 0.22 -0.32 i
Rabi Prod. ('000 tonnes) -0.21 0.37 50
Total Area ('000 ha) -0.22 -0.53 ) 04
G 1

| Kharif Prod. (000 tonnes) | 0.41 0.41 -0.32 0.37
! 038
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Nutritional profiling analysis in Amaranth germplasm

Srija Priyadarsini*!, Gobinda Chandra Acharya?, Pradyumna Tripathy!, Nityamanjari Mishra'!, Saurabh Singh3,
and Alok Nandi4

1Odisha University of Agriculture and Technology, Bhubaneswar, India

2|CAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India

3Rani Lakshmi Bai Central Agricultural University, Jhansi, India

4Siksha ‘O’ Anusandhan (Deemed to be University), Bhubaneswar, India
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Abstract:

Amaranth (Amaranthus spp.) represents a resilient leafy vegetable with considerable potential to enhance nutritional
isecuri'ry under diverse production environments. To establish its leafy use value in India, we evaluated 57 qccessionsi
(indigenous and exotic) including three commercial checks for mineral nutrients (N, P, K, Ca, Mg, S, Fe, Zn, Cu, Mn, B) and
‘heavy metals (As, Pb, Cd, Ni, Cr). Plants were grown in an augmented block design, and nutrient profiling was performed
iusing digestion-based methods with microwave plasma atomic emission spectroscopy (MP-AES). Significant variation was§
iobserved for most macronutrients (N, P, Ca, Mg, S) and micronutrients (Fe, Zn, Cu, Mn, B). The check cultivar, Pusa Kiran !
r exhibited high content of Ca and Mg concentrations. [IHR-B-AMO2 and IC-0647405 showed relatively high concen'rrq'rionsi
iof key macronutrients, particularly N, K, Ca, and Mg, which are vital for metabolic functions and bone health Principa|§
icomponen'r analysis (PCA) revealed five principal components explaining >80% of the total variation, while cluster :
ranalysis grouped accessions into five nutritional clusters. Strong correlations between macro- and micronutrients indicatedi
ishqred uptake pathways. High heritability with genetic advance for several traits suggested scope for improvemenﬂ
‘through selection. The results demonstrate the value of vegetable amaranth germplasm as a rich reservoir of nutritional !
diversity and highlight the role of multivariate tools in identifying elite lines for future cultivar development. ‘

' Keywords: Amaranthus, Mineral nutrients, heavy metals, multivariate analysis, genetic analysis, leafy vegetable
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Financial stability- A pictorial perception of migratory farmers

Chandan Pradhan*, Nishanta Nanda, and Jagmohan Dalmia
Sri Sri University, Cuttack, India

Abstract:

Agriculture continues to be the backbone of rural livelihoods in many parts of Odisha. However, persistent
challenges such as low profitability, small and fragmented landholdings, limited irrigation facilities, and rising costs of%
i cultivation have reduced the economic sustainability of farming. These constraints have forced a considerable number of§
iformers to migrate to urban areas and other states in search of alternative employment. In Kalamba Gram Panchayat of
'Buguda Block, Ganjam District, this trend has resulted in large areas of cultivable land remaining unused or poorly
managed. |

At the same time, farmers possessing relatively larger landholdings face difficulties in fully utilizing their land due to
ilabour shortages and financial constraints. This study explores a commercial farming approach based on land leasing, !
‘where idle agricultural land belonging to migrant farmers and large landholders is brought together for collec'rivei
iculﬁvqﬁon. Under this model, landowners receive a fixed and assured lease income, while agricultural operations qre§
' carried out using improved agronomic practices, mechanization, and planned crop management linked to market demand.

: The proposed framework also creates employment opportunities for landless labourers, women, and returning
migrant workers within the village, thereby addressing rural unemployment and reducing migration pressure. The findings
demonstrate that this commercial farming model enhances land use efficiency, increases agricultural output, and contributes
'tfo more stable rural incomes. Overall, the study highlights the potential of land-leasing-based commercial farming as a !
isustqinqble and replicable solution for strengthening rural livelihoods and addressing agricultural underutilization ini
Buguda Block and similar rural regions.

iKeywords: Commercial Agriculture; Land Leasing System; Rural Migration; Employment Generation; Land Use Efficiency; |
' Sustainable Rural Development; Odisha
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Harnessing agritourism to rural economic transformation in India: evidence using
emerging case studies with special reference to Odisha

P. Jyotirmayee Ananya, Sayan Sagnika Mohapatra*, and Sahil Nayak
Sri Sri University, Cuttack, India

Abstract:

Agritourism is currently becoming popular in India as a new rural development policy that incorporates agriculture
iand tourism to improve farm earnings and spur the local economies. The present paper will discuss the economic§
iimpor'rdnce of agritourism in India, and particularly, in the state of Odisha, by reflecting on the emerging projects. Based !
on the case studies like community-based eco-agritourism in Koraput, tribal farm experiences in Kandhamal, qnd§
iin'regrq'red farm tourism models in Khordha, the study assesses the role of agritourism in diversifying income; creating !
iemploymen'f; and entrepreneurship in the rural areas. The discussion emphasizes the role of agritourism in alleviation of%
dependence on climate-sensitive agriculture by assisting small and marginal farmers and encouraging value addi'rion,§
i'rhrough local cuisine and handicrafts and cultural experiences. Economically agritourism creates the multiplier effects as it |
iprovides the enhancement of backward and forward integration with other related industries like 'rranspor'rqﬁon,i
‘hospitality, and local markets. Government efforts, policy support and institutional set ups that enable the development of
iagri'fourism are also reviewed in the paper. Nevertheless, infrastructure, skills, exposure to marketing and policy !
fragmentation are some of the issues that continue to pose significant bottlenecks. The paper suggests that agritourism has
‘a great potential in the future of Odisha and India as it has been provided a specific policy, training assessment fori
icopcci'ry building, online marketing, and sustainable business models, which will aid in inclusive and resilient rural economic
development. :

Keywords: Agritourism, Rural Economy, Odisha, Income Diversification, Sustainable Development, Agribusiness.
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Heterosis Exploitation in Cotton (Gossypium spp.) through Hybrid Seed Production
Systems

Vijay Thakur1, Himani Thakur2, M.H. Sapovadiyal, N.D. Dholariyal, G.V Marviyal, G.U. Kulkarnil,
V.R. Akabaril, and C.A. Babariyal

TAgricultural University, Junagadh, India
2Panjab University, Chandigarh, India

| Abstract:

Hybrid seed production in cotton (Gossypium spp.) constitutes a critical component of contemporary cotton§
iimprovement programs, primarily aimed at exploiting heterosis to enhance seed cotton yield, fiber quality and:
radaptability across diverse agro-climatic environments. Although cotton is predominantly a self-pollinated crop, 'rhe§
isuccessful development and commercialization of hybrids have demonstrated the practical utility of heterosis breeding in
' this species. This abstract provides a comprehensive overview of the principles, techniques and agronomic significance of |
ihybrid seed production in cotton. Various approaches are employed for hybrid seed production, including conventional
ihand emasculation and pollination, genetic male sterility (GMS) systems, cytoplasmic male sterility (CMS) systems and the
L application of chemical hybridizing agents (CHAs). These methods differ in terms of operational efficiency, cost, !
iscalqbilify and the maintenance of genetic purity. Effective hybrid seed production necessitates stringent adherence 'ro§
iqgronomic and genetic requirements, such as synchronization of flowering between parental lines, appropriate isolation
' distances, optimal male to female row ratios, systematic rouging and efficient pollination management. The widespread |
iadopﬁon of hybrid cotton has resulted in significant improvements in productivity, fiber length, strength and uniformity,i
iqlong with enhanced tolerance to biotic and abiotfic stresses. Despite existing challenges, including high Iqbor§
' requirements, elevated seed costs and complexities associated with maintaining male sterility systems, continuous ad- |
ivqncemen'rs in breeding strategies and seed production technologies are improving efficiency and reliability. Overq||,§
ihybrid seed production in cotton remains a sustainable and effective strategy for meeting the growing demand for}
superior fiber quality and ensuring productivity gains in commercial cotton cultivation. ‘

iKeywords: Hybrid Cotton, Heterosis, Male Sterility, Hybrid Seed Production, Gossypium spp., Cotton Breeding, Fiberi
' Quality and Agronomic Management. ‘
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Genetic divergence analysis of Maize hybrids for morphological and Quantitative
traits under Prayagraj agro-climatic conditions

Edla Kiran1 , Neha Thomas2, Abhinav Dayal2 and Sachin Rajesh Awachar1*

Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

| Abstract:

The present investigation entitled “Evaluation of Maize Hybrids for Morphological and Quantitative Traits underi
' Prayagraj Agro-Climatic Conditions using D2 Analysis” was conducted during the Rabi 2024 season at the Crop Research
Farm, Department of Genetics and Plant Breeding, Sam Higginbottom University of Agriculture, Technology and Sciences,
Prayagraj. A total of 26 diverse maize hybrids were evaluated to assess the extent of genetic variability and divergence !
' using analysis of variance (ANOVA), variability parameters (genotypic and phenotypic coefficients of variation, heritabil-
iity, and genetic advance), and Mahalanobis D2 statistics. The analysis of variance revealed highly significant differences§
iamong hybrids for all 15 quantitative and qualitative traits, indicating the presence of substantial genetic variability. |
' Traits such as field weight, grain weight per plant, biological weight, and grain yield per hectare exhibited high GCV,§
iPCV, heritability, and genetic advance, suggesting strong genetic control and greater scope for improvement through§
iselec’rion. In contrast, days to maturity showed low variability and heritability, indicating a greater influence of
environmental factors. ‘

Based on D2 analysis, the hybrids were grouped into five distinct clusters, reflecting considerable genetic diversity. Clusteri
IV, although consisting of a single hybrid, exhibited maximum genetic divergence along with superior yield and agronomic
iperformance, indicating its potential use in hybridization programs. Cluster lll was characterized by higher grain weight |
and kernel number, while Cluster | showed early maturity and desirable ear traits. Traits contributing most to gene’ric§
idivergence included field weight, biological weight, and grain yield components. The study identified VH171310,§
iZH22698, Commercial Check-1, ZH20379, and VH183007 as superior hybrids. These genetically diverse and
‘high-yielding hybrids can be effectively utilized for direct cultivation or as parental lines in future maize breedingi
programs to enhance productivity and adaptability under Prayagraj agroclimatic conditions. ‘
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maize and strengthen sustainable agriculture in India.
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Identification of SSR marker linked fruit flavour QTL flv1.4 aiding for marker-assisted
selection in muskmelon (Cucumis melo L.) flavour trait

Sowbiga Rangaraj!2, Manjunathagowda D C1,*, Lakshmana Reddy D C' , Behera T K1
TICAR- Indian Institute of Horticultural Research, Bengaluru, India
2|CAR-Indian Agricultural Research Institute, New Delhi , India

Abstract:

Improvement of fruit flavour in melon (Cucumis melo L.) remains a major breeding challenge, as conven'rionc:|§
iselecﬁon has historically emphasized yield, uniformity, and shelf life at the expense of sensory quality. This constraint is§
‘primarily due to the complex and polygenic inheritance of flavour, which is governed by interactions among sugars, !
iorganic acids, and volatile aroma compounds, coupled with the lack of rapid and reliable phenotyping methods for con-
isumer preference. Marker-assisted selection (MAS) provides an efficient approach for flavour improvement by facilitating
' the precise and selection of identified favourable alleles. In the present study, SSR markers were evaluated in the parents |
iand their hybrid derived from an intraspecific cross between Arka Siri (Cucumis melo var. reticulatus) and IIHR-OPM-1
i(Cucumis melo var. conomon),characterized by a strong musky aroma and high total soluble solids (TSS) but possesses Iowi
 fruit firmness, whereas IIHR-OPM-1 is an odourless, low-TSS genotype with high fruit firmness.Among the SSR markers |
iscreened, the CMCTN4 found to be polymorphic for muskmelon fruit flavour trait, the QTL-linked marker flv1.4 showed a
icleor association with fruit flavour. The identified CMCTN4 marker can effectively deployed fruit flavour improvemenﬂ
ithrough marker assisted selection in elite breeding backgrounds to accelerate the development of aromatic melons.§

8

(P2) IHR-OPM1

Keywords: Cucumis, fruit flavour; intraspecific cross, MAS, melo
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Livelihoods vulnerability of farmers in flood affected agro-ecosystems in Ganjam,
Odisha
e & Shantanu Rakshit! and RN Padaria?

TICAR-IIHR-Central Horticultural Experiment Station
2|CAR-IARI, New Delhi, India

Abstract:

‘ Agriculture and farming communities have distinct significance in the Indian context as far as socio-economic}
 development is concerned. There are several risks which continue to plague agriculture as well as farmers. Of late, the :
i'rhreq'r of climate change vulnerability looms larger. Planned adaptation, right kind of technologies and policies for farming
iand communities are highly essential to increase the household resilience to climate change. This study was designed 'ro§
rexamine the farmers’ coping behaviour, adaptation strategies, comparative vulnerability of different social groups and
icommuniﬁes, field level impact of climate change, and role of extension system in the changing scenario. The present study
was conducted in the Ganjam district of Odisha. The major contributors in livelihood vulnerability of Ganjam, were number
rof natural disasters (11.98 %), annual family income (9.53 %), damage of house due to natural disaster (5.98 %), land- |
iholding (5.59 %), possession of water purification system (5.34 %), possession of transportation means (5.34), extent of§
icrop loss due to natural disaster (4.51 %), etc. Ganjam district scored 0.492 in LVI with the highest exposure to natural
i disasters (index value = 0.515). The exposure to natural disasters (25.6 %) was found as the top contributor in the LVI|
iscore. The contribution of financial capital (about 20 %) and physical capital (about 19 %) were also considerably high in
' Ganjam. Farmers perceived barriers for effective adaptation to current climatic risks in Ganjam were lack of knowledge
iabouf adaptation strategies (mean = 4.71), poor economic status of farmers (mean = 4.64), less community initiatives
(mean = 4.51), labour constraints (mean = 4.34). :
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Effect of organic nutrient sources and enriched Banana Pseudostem Sap on
growth, yield, quality and economics of green gram (Vigna radiata L.) under
organic farming

Banoth Venkateswarlu and PK Dubey
Navsari Agricultural University, Navsari, India

Abstract:

‘ A field experiment was conducted during the rabi season of 2020-21 at the certified Organic Farm of Navsari§
' Agricultural University, Navsari, Gujarat, to evaluate the effect of different organic nutrient sources on growth, yield, !
iquqli'ry and economics of green gram (Vigna radiata L.). The experiment was laid out with twelve treatments comprising
irecommended dose of nitrogen (RDN) supplied through NADEP compost, vermicompost and Ghan-iivamrut—iivamruﬂ
i combinations, with and without foliar application of Enriched Banana Pseudostem Sap (EBPS), cow urine and vermiwash. :
Results revealed that growth and yield attributes such as plant height, number of branches per plant, number of pods per
iplon'r, grain yield, stover yield and crude protein yield were significantly influenced by organic nutrient mcmqgemen'ri
'practices. Application of 100% RDN through vermicompost combined with EBPS @ 1% (T6) recorded the highest plant |
iheigh'r at harvest, number of pods per plant, grain yield (11.2 q ha™1), stover yield (22.7 g ha™') and crude protein yield
(203.9 kg ha™'), which was statistically on par with treatments receiving NADEP compost or vermicompost along with EBPS
ror vermiwash. Crude protein content was not significantly affected by the treatments. Economic analysis indicated that the !
ihighes'r gross (X1,05,704 ha™') and net returns (k64,001 ha™') were obtained with T6, whereas the maximum benefit—cosH
irotio (1.62) was recorded under 100% RDN through NADEP compost + EBPS @ 1% (T2). The study concluded fhoH
iin'regrq'rion of solid organic manures with liquid organic formulations, particularly EBPS, enhances productivity and
profitability of green gram under organic farming systems. ‘

Keywords: Organic farming, organic nutrients, Enriched Banana Pseudostem Sap, growth, yield and economics of the crop.
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Variation in auxin induced rooting response of tomato genotypes and its
association with fruit yield

S. Das, P. Satpathy, S. Swain, C.R. Sahoo, and Madhuchanda Mishra

Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

Tomato (Solanum lycopersicumL.) is the most important horticultural crop worldwide. The demand !
ifor the crop is year-round, owing to the versatility of its usage in both fresh and processed food
preparation. Newly developed crop genotypes need field trials for selection of high yielding§
‘genotypes. These frials involve considerable effort and expenditure. In the present investigation an’
attempt has been made to study variation in auxin response of tomato genotypes and establish relationship !
‘between auxin sensitivity and yielding ability. The experimental material comprised of 22 tomqtoi
'genotypes. In field experiment observations were recorded on plant height, fruits/plant, weight of fruit,
polar and equatorial diameter of fruits and fruit yield /plant. Auxin response of the genotypes was studied
by treating stem cuttings in 500 ppm of IBA solution for 45 seconds and observations were recorded on roo'r%
length, number of lateral roots, fresh root weight and frequency of rooted cuttings on 10" day after’
itreatment. Results on field data revealed significant variation among the genotypes in respect of all the '
 characters under study. Fruit yield /plant varied from 718.50 to 2437.00 g with an average of 1496.64
'g. Arka Rakshak recorded the highest yield of 2437.00 g. Pusa Ruby recorded the lowest yield |
3(718.50 g). Results on laboratory study revealed that the longest root in case of IBA treated stem
‘cuttings was recorded in BT 10 (4.17 cm) and the shortest in BT 306-1-2 (1.21 cm). Number of Ic'rercli
‘roots of IBA treated stem cuttings varied from 12.23 (BT 429-2-2) to 47.53 (BT 317) with an average |
%of 27.07. Fresh root weight of IBA treated stem cuttings ranged from 0.020 (BT 429-2-2, BT 306-1-2,
‘BT 17) to 0.120 g (BT 10) with an average of 0.060 g. Frequency of rooted cuttings ranged from 0.303
‘to 1.00. Auxin response of the genotypes was expressed in terms of auxin sensitivity index. ASI
iparqmeter in case of IBA treated stem cuttings exhibited significant and positive correlation with yield !
1(0.562). The present study reveals that auxin sensitivity of tomato genotypes could be used as qni
iindicqtor for screening of high yielding tomato genotypes at seedling stage. ‘
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Identification of superior best performing advanced breeding lines of pole beans
derived from the cross Arka Sukumol x Arka Arjun for pod yield and resistance to
rust disease & suitable for evaluation in Odisha

Mahadevaiah C*, T.S. Aghora, Dhananjaya MV., Nayana Naik, Nagegowda N.S., Thangam M, Arivalagan M,
Satisha GC., Manjunatha L, and Nandeesha P

ICAR-Indian Institute of Horticultural Research, Bengaluru, India

' Abstract:

French bean (Phaseolus vulgaris L.) is an important vegetable crop cultivated in many agroclimatic zones in India. |
iFrench beans are broadly classified as Bush bean and Pole bean based on their determinate and indeterminate grow'rh§
'habits, respectively. ICAR-Indian Institute of Horticultural Research, Hesaraghatta Lake Post, Bangalore had developed a
ivqrie'ry ‘Arka Sukumol’, which is characterized by indeterminate growth habit/pole bean, photo-insensitive, green coloured !
ioval shaped stringless pod with 20—23 cm length and resistant rust disease. Arka Arjun has determinate growth hqbit/i
bush bean photo-insensitive, pods are green coloured round or pencil type pods, stringless and tolerant to high tempera-
i'rure upto 36 °C. We have effected the crosses between Arka Sukumol X Arka Arjun and developed 84 pole type ad- '
i vanced breeding lines (F11 generation) and evaluated for in kharif, rabi and summer seasons resulting in the identification
iof promising advanced breeding lines for high pod yield and rust resistance. The SCAR marker assay for rust resistqnﬂ
governing Ur genes showed many advanced breeding lines showed the presence of many Ur genes such as Ur-3, Ur-4, Ur-!
6, Ur-7 and Ur-14 combined with high pod yield and varying degrees of resistance to rust disease. :
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Screening for YVMV resistance in Okra hybrids at natural hotspot area at CHES,
Bhubaneswar North East region of Odisha

M Pitchaimuthu?!, Gobinda Acharya?, Manjunatha Gowda', Anil Adamala?, Chaithra L.T' and G.V. Nagamani!
TICAR-Central Horticultural Experiment Station, Bhubaneswar, India
2|CAR-Indian Institute of Horticultural Research, Bengalury, India

' Abstract:

| Okra (Abelmoschus esculentus [(L.) Moench]) is an important traditional as well as commercial
'vegetable. Biotic stresses such as Yellow Vein Mosaic Virus (YVMV), Enation Leaf Curl Virus (ELCV), and
‘Tobacco Streak Virus (TSV) are major constraints in okra cultivation. Among these, YYMV and ELCV are
ithe most destructive diseases, causing severe yield losses ranging from 90 to 100%, depending on the :
'stage of infection. Chemical management of viral diseases results in pesticide residues in produce, |
'development of insect resistance and environmental pollution. Therefore, cultivation of virus-resistanti
ivqrieﬁes or hybrids remains the most effective and sustainable management strategy. The present study :
‘aimed to screen newly developed okra hybrids for resistance to YVMV along with yield and quality |
‘performance under natural hotspot conditions in the North-East region of Odisha. The experimentaﬂ
imcﬂerial comprised 183 hybrids, three commercial checks (Sarnesh, Radhika, and Arka Nikita), and one |
‘susceptible check (ACC 1685), which were evaluated during summer 2025 at ICAR-IIHR—CHES,
'Bhubaneswar. Among the hybrids evaluated, 25 showed complete resistance with 0% YVMV incidence,i
16 were moderately resistant, 17 were moderately susceptible, and 125 were highly |
‘susceptible. The susceptible check ACC 1685 recorded 100% YVMYV incidence. Among the commercial |
‘checks, Sarnesh was resistant (0% incidence), while Radhika and Arka Nikita recorded 30% and 60%%
iincidence, respectively. Among all hybrids, IIHR-385 X IIHR-1747 recorded the highest yield (21.34 1/
'ha) with complete resistance to YVMYV, followed by IIHR-299 X IIHR-1747 (19.35 t/ha, 0% incidence).
'Notably, resistant hybrids originated from diverse geographical regions, indicating wide genetici
idiversity. These resistant R X R combinations possess unique alleles/genes that can help broaden the |
'genetic base and aid in developing superior YYMV-resistant okra hybrids in future breeding programs. |
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Metagenomics Insights into microbial biodiversity of wild Brinjal (Solanum spp.)
relatives

Satyapriya Singh*, Gobinda Chandra Acharya, Manas Ranjan Sahoo, and Deeptismita Nayak
ICAR-Central Horticultural Experiment Station, Bhubaneswar, India

Abstract:

‘ Brinjal (Solanum spp.) wild relatives host diverse microbial communities that significqntlyi
‘influence plant health, stress tolerance, and resistance to pests and diseases. In this study, we examined
ithe microbial biodiversity associated with five brinjal wild relatives namely Solanum mammosum, S.'
 sysimbrifolium, S. torvum, BRS-6, and CHB-5 along with cultivated variety Arka Neelachal Shyama using
a metagenomics approach. These species represent a wide genetic and ecological spectrum within the |
%genus Solanum. Metagenomic profiling revealed marked variation in microbial community composition !
“and structure among the studied species. S. mammosum, S. sysimbrifolium, S. torvum were predominantly !
‘associated with the order Enterobacterales, with Enferobacter as the major genus. However,i
S mammosum exhibited a distinct microbial signature characterized by dominance of the order!
'Burkholderiales, primarily represented by the genus Burkholderia. In contrast, S. sysimbrifolium and S.|
‘torvum harboured microbial communities enriched with taxa associated with the order Solcncles.i
iMoreover, CHB-5 showed relatively higher diversity of Burkholderia, whereas Arka Neelachal Shyama
‘displayed a more even distribution of multiple bacterial orders, suggesting a stable and diverse '
‘microbiome. A considerable proportion of sequences were classified as “Unclassified” or “Other,"i
iparﬁculquy at lower taxonomic levels, indicating the presence of novel or poorly characterized |
‘microbial taxa. Overall, the study demonstrates distinct, host-specific microbial assemblages shaped by !
'genetic and ecological factors, highlighting the potential of wild Solanum species as reservoirs of%
ibeneficial microbes for sustainable brinjal improvement. ‘

' Keywords: Solanum, metagenomics, microbial diversity, wild relatives, plant microbiome
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Life cycle-based sustainability assessment of Litchi-based integrated farming
systems toward carbon neutral agriculture

Bhagya Vijayan*, Bikash Das, Ankit Kumar, Dharmdev Bharti and Chaman Kumar
ICAR-National Research Centre on Litchi, Muzaffarpur, India

Abstract:

The transition toward carbon-neutral agriculture requires farming systems that enhance productivity |
'while minimizing environmental burdens. Litchi-based Integrated Farming Systems (IFS), widely practiced in
‘eastern India, offer a promising pathway by synergistically combining perennial orchards with complementary |
‘enterprises. This study presents a life cycle—based sustainability assessment of litchi-based IFS in Bihar, India, !
‘with a specific focus on their potential to achieve carbon neutrality. Using a cradle-to-farm-gate life cycle |
iqssessment (LCA) framework, we quantified energy inputs, greenhouse gas (GHG) emissions, cqrbon§
'sequestration, and economic outputs across multiple farming system configurations, including (i) litchi + field !
“crops, (i) litchi + vegetables, (iii) litchi + livestock, (iv) litchi + fishery, and (v) litchi + mixed enterprises. Results |
iindico're substantial inter-system variability in energy efficiency, carbon footprint, and net carbon bqlonce.§
iSystems integrating livestock and fishery components exhibited higher gross energy outputs and improved |
'nutrient recycling, but also higher direct emissions, particularly from enteric fermentation and manure |
imcmc:gemen’r. In contrast, litchi—crop and litchi—vegetable systems demonstrated lower emission intensities bUﬂ
icompqrqﬁvely weaker carbon sequestration potential. The mixed IFS configuration showed the most favorable !
' sustainability performance, achieving the lowest emission intensity per unit of economic output and the highest net
icqrbon sink due to enhanced biomass accumulation and soil organic carbon build-up. Overall, selec’red§
litchi-based IFS in Bihar approached or achieved near carbon-neutral status when on-farm carbon sequestration |
'was accounted for. The findings highlight the critical role of enterprise diversification, biomass recycling, and |
iopﬁmized input management in reducing agricultural carbon footprints. This study provides empirical evidence to
isuppor'r litchi-based IFS as a climate-smart strategy for sustainable and carbon-neutral orchard-based |
‘agriculture in eastern India. :

Keywords: Life cycle assessment, carbon neutral, litchi, IFS, Bihar
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Changes in Carbon sequestration with age of trees in Guava orchards at different
locations in a tropical climate on alfisols

Sipra Mohapatra'*, Gobinda Chandra Acharya 2*, Subash Chandra Swain3, T. R. Rupa?, Dibya Sundar Kar5, Abhiram Dash
6, A.N. Ganeshamurthy’

1.6 Odisha University of Agriculture & Technology Bhubaneswar, India

2|CAR- lIHR-Central Horticultural Experiment station, Bhubaneswar, India

47|CAR- Indian Institute of Horticultural Research, Bengaluru, India
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Abstract:

| Understanding changes in carbon (C) fluxes resulting from land-use change patterns is essential fori
formulating effective climate change mitigation strategies. This study conducted at two different
locations focuses on the dynamics of carbon sequestration in guava orchards as a function of tree age,i
land-use type that is increasingly prevalent in agricultural regions. Through comprehensive sampling in
different agro-climatic zones, the carbon content stored in tree biomass, litter, weeds and soil layers
‘was assessed, the evaluation of which provided insights into carbon levels in different environmental |
‘contexts. Carbon sequestration was observed to increase with guava orchard age, with mean carbon |
'stocks of 106.84 t C/ha in Dhenkanal and 114.35 t C/ha in Rayagada. In guava orchard
‘above-ground carbon accounted for 21.22% and 22.38% of total carbon sequestered per hectare at |
‘the recommended spacing of 6 m x 6 m in Dhenkanal and Rayagada, respectively. Our findings '
‘provide critical baseline data on carbon stocks in guava orchards as a function of tree age, contributing !
‘to the understanding of the carbon cycle in these cultivated ecosystems. This study highlights the |
‘importance of region-specific data and suggests future research to include in guava orchards in other |
regions with larger sample sizes to comprehensively assess carbon sequestration potential nationwide.

'Keywords: carbon sequestration; guava; litter biomass; root biomass; soil carbon stock; tree biomass
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Effect of processing techniques on In vitro protein digestibility, antinutrients, and
functional properties of selected plant-based foods

Doli Saikia'*, Soumya Gupta', and Ramesh Kumar Saini’
School of Health Science and Technology, UPES, Dehradun, India

Abstract:

| According to WHO reports 2018, approximately 150 million children under 5 years of age are
‘stunted, 50 million wasted, and 38 million are found to be overweight. Low quality diet patterns rank as
‘the leading risk factors for protein energy malnutrition (PEM), higher death rate and disability-qdiusfed§
life years (DALYs) lost. This study aimed to assess the effect of nutrition-sensitive, and sustainable food !
processing technologies viz. soaking, germination, dehulling, and roasting, on protein quality of Iocallyi
‘consumed crops (Joha rice, finger millet, chickpea, green gram, and peanut). Advanced analytical tools |
like Fourier-transform infrared (FTIR) spectroscopy and sodium dodecyl sulfate—polyacrylamide gel
‘electrophoresis (SDS-PAGE) were used to understand the protein profile. Soaking had no significant
‘effect on the protein content of rice. Germination increased protein content in finger millet (+13.2%),
‘green gram (+14.41%), and chickpea (+20.75%), with dehulling further enhancing chickpea protein
(+14.88%). Food processing significantly improved IVPD. Soaking enhanced Joha rice IVPD (+9.50%), |
‘while germination increased IVPD in finger millet (+11%), green gram (+19.34%), and chickpea |
(+11.57%). Dehulling improved chickpea IVPD (+11.47%), and wet roasting significantly increased
'IVPD in chickpea (+23.11%) and peanut (+30.78%). All processing methods significantly reduced tan- |
‘nins and phytic acid. The processing-induced changes were revealed through FTIR, with amide | band |
‘changes suggesting protein hydrolysis and denaturation, correlating with improved IVPD. SDS-PAGE
“analysis indicated protein degradation and structural changes, correlated to improved IVPD. These |
findings give insights into the role of traditional yet scalable food processing methods in enhanced |
iprotein quality and nutritional security, which might contribute to nutrition policies and public health |
‘interventions. :

iKeywords: Food processing, Plant-based proteins, Protein digestibility, Antinutrients, FTIR spectroscopy,i
' SDS-PAGE ‘
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Role of Interspecific Grafting in Modulating Flood Stress Tolerance in Tomato
(Solanum lycopersicum L.)

Madhusmita Bal'*, Nayaki Suresh Babu!, Dr. Chittaranjan Sahoo!, Dr Naresh Poonam?,
Gobinda Chandra Acharya?, Satyapriya Singh?, and Nikita Mandal’

10Odisha University of Agriculture and Technology, OUAT, Bhubaneswar
2|CAR-IIHR-CHES, Bhubaneswar, India

Abstract:

| Tomato (Solanum lycopersicum L.) is highly sensitive to flooding stress, which severely restricts i'rsi
~growth, physiological functioning, and yield. Interspecific grafting has emerged as an effective strategy |
‘to enhance tolerance against abiotic stresses. The present study evaluated the potential of three !
‘eggplant (Solanum melongena L.) rootstocks—Swarna Shakti, Swarna Shymali, and Utkal Anushree to
‘enhance flood tolerance in tomato hybrid Arka Rakshak. The experiment was conducted under
‘controlled conditions during the rabi season (2019-2020) using a factorial completely randomized de- |
'sign. Both grafted and non-grafted plants were subjected to short-term waterlogging stress for 3 and 6
‘days at the flowering stage. Waterlogging significantly affected morphological, physiological, |
‘biochemical, and yield attributes in tomato. However, grafted plants exhibited superior tolerance
‘compared to non-grafted controls. Among the rootstocks, Swarna Shakti-grafted plants recorded the |
‘highest survival rate, lower wilting and leaf chlorosis, enhanced adventitious root formation, and |
‘improved recovery after stress. Grafting minimised reductions in chlorophyll, carotenoid, protein, and |
‘calcium content while enhancing proline accumulation and lycopene content. Yield and yield components |
'such as number of fruits, average fruit weight, and total yield per plant were significantly higher in
‘grafted plants, especially with Swarna Shakti rootstock. Overall, interspecific grafting, particularly |
‘using Swarna Shakti as rootstock, effectively mitigated the adverse effects of flooding stress and |
‘improved growth, physiological stability, and productivity of tomato. This approach offers a promising |
iand sustainable strategy for tomato cultivation in flood-prone regions 1

'Keywords: Flooding stress; Interspecific grafting; Tomato; Eggplant rootstock; Adventitious roots; |
' Physiological tolerance; Yield stability ‘
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climatic conditions. She is keenly interested in advancing scientific knowledge and applying research findings to enhance
crop productivity and stress adaptation strategies.

E: madhusmitabal.rs22@ouat.ac.in
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Metagenomics insights into microbial biodiversity of wild Brinjal (Solanum spp.)
relatives

Satyapriya Singh*, Gobinda Chandra Acharya, Manas Ranjan Sahoo, and Deeptismita Nayak
1ICAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India

Abstract:

Brinjal (Solanum spp.) wild relatives host diverse microbial communities that significantly influence plant |
iheclth, stress tolerance, and resistance to pests and diseases. In this study, we examined the microbqu
' biodiversity associated with five brinjal wild relatives namely Solanum mammosum, S. sysimbrifolium, S. torvum,
BRS-6, and CHB-5 along with cultivated variety Arka Neelachal Shyama using a metagenomics approach. These
'species represent a wide genetic and ecological spectrum within the genus Solanum. Metagenomic profiling |
irevedled marked variation in microbial community composition and structure among the studied species. S
imammosum, S. sysimbrifolium, S. torvum were predominantly associated with the order Enterobacterales, with:
'Enterobacter as the major genus. However, S. mammosum exhibited a distinct microbial signature characterized |
by dominance of the order Burkholderiales, primarily represented by the genus Burkholderia. In contrast, S.!
'sysimbrifolium and S. torvum harboured microbial communities enriched with taxa associated with the order
‘Solanales. Moreover, CHB-5 showed relatively higher diversity of Burkholderia, whereas Arka Neelachal
' Shyama displayed a more even distribution of multiple bacterial orders, suggesting a stable and diverse !
“microbiome. A considerable proportion of sequences were classified as “Unclassified” or “Other,” particularly at |
lower taxonomic levels, indicating the presence of novel or poorly characterized microbial taxa. Overall, the |
'study demonstrates distinct, host-specific microbial assemblages shaped by genetic and ecological factors, |
“highlighting the potential of wild Solanum species as reservoirs of beneficial microbes for sustainable brinjal |
‘improvement. 1

'Keywords: Solanum, metagenomics, microbial diversity, wild relatives, plant microbiome
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Biography:

Dr. Satyapriya Singh is an accomplished entomologist with a Ph.D. from ICAR-IARI, New Delhi, specializing in sustainable
pest management, invasive pest ecology, toxicology, and insect molecular biology. He has published 40+ peer-reviewed
papers in high-impact journals and made seminal contributions by elucidating phosphine resistance mechanisms in Tribolium
castaneum. He has been associated with over 20 ICAR and externally funded projects, contributed to invasive pest
management, indigenous knowledge documentation, and farmer outreach. Recipient of several national awards, Dr. Singh
is an active academic mentor, peer reviewer, and scientific leader in eco-friendly agriculture.
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|
Network-based identification of Chitin Synthase-Associated targets for antifungal
Intervention in Magnaporthe oryzae

Raghunath Satpathy
Gangadhar Meher University, Sambalpur, India

Abstract:

The fungal pathogen Magnaporthe oryzae causes rice blast disease, which is one of the biggest threats to rice !
iproduc’rion around the world. Synthetic fungicides are commonly used for the disease management. However, 'rheir§
'negative impact on environmental and health have intensified the exploration of safer alternatives. This study is an in-silico :
iqpproqch to identify potential antifungal targets in M. oryzae. A comparative proteomic analysis of Oryza sativa ssp.i
‘japonica and M. oryzae revealed 116 essential proteins specific to the pathogen. Four chitin synthase enzymes (CHS1, !
iCHSS, CHS6, and CHS7) were chosen for further analysis as their importance in cell wall synthesis of the pathogen. An |
ranalysis of protein—protein interaction networks showed a group of common partners that interact with each other that has
' been preserved. These partners are MGG_03122, MGG_01084, MGG_12005, MGG_06162, and MGG_00625. These |
ipro'reins of the shared interactions are involved in vesicle transport, cytoskeletal dynamics, enzyme processing, and cell
‘wall stress response. The conserved interactions between different chitin synthase isoforms suggest that these proteins
icould be used as the effective target, hence presenting novel opportunities for the sustainable management of rice blasﬂ
' disease. |

 Keywords: Magnaporthe oryzae; Rice blast disease; Chitin synthase; Protein—protein interaction network; Antifungal :
‘targets; Bioinformatics analysis; Phytochemical-based fungicides; Cell wall biosynthesis

E: rsatpathy @gmuniversity.ac.in
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Orientation responses of neonate Spodoptera litura larvae (Fab.)
(Lepidoptera: Noctuidae) to plant leaves

Pragati Rawat, Deepika Chandila*, Rupom Pathori, Nida, Ankur, Alka Gupta, and Sanjiv Mullick
University of Delhi, New Delhi, India

: Abstract:

The development and survival of herbivorous insects depend on choice of appropriate host plants. In order to

iunderstdnd the behavioral mechanisms and how host choice is influenced by olfactory signals, laboratory bioassays
' were conducted to study orientation behavior of tobacco cutworm, Spodoptera litura larvae towards volatiles released
ifrom leaves of three plants: castor, (Ricinus communis); rose, (Rosa indica) and china rose, (Hibiscus rosa-sinensis). The |
ineonc're larvae showed positive orientation responses or attraction towards whole leaves of all test plants, indicating
‘innate behavioral response. In no-choice tests, the whole leaves of castor and rose were significantly (P<0.05) morei
iq'r'rrqc'rive to neonate larvae compared with hibiscus whole leaves. Further, maceration of leaves significantly enhanced !
i'rhe orientation responses of neonate larvae (P<0.05). In two- choice test, whole leaves of castor attracted highesﬂ
' percentage of larvae followed by rose and hibiscus. In addition, to understand color preference of the larvae, visuq|§
ibioassays were conducted, which showed orientation response of larvae more towards hibiscus leaves followed by !
icqs'ror and rose. Our study suggests significant role of visual and olfactory stimuli of plant leaves in host plant selection
by S. litura. Moreover, the above results also indicate presence of kairomonal components in the leaves of all 'rhree§
iplan'rs. Such attractants can be extracted, isolated and identified for their use in eco-friendly and sustainable pest:

'management program of S. litura.

Keywords: Orientation behavior, Spodoptera litura, leaf volatiles, larval attraction, sustainable agriculture

Biography:

Ms. Deepika Chandila holds a B.Sc. (Hons) and M.Sc. degrees in Zoology and is currently pursuing a Ph.D. course in Applied
Entomology in the Department of Zoology, University of Delhi. She is a CSIR-UGC NET-JRF qualified researcher. Her research
focuses on insect—plant interactions, with particular emphasis on insect pest biology, bioassays, and eco-friendly pest management
strategies, including plant-based and botanical extracts. Through her work, she aims to contribute to sustainable and
environmentally safe alternatives to conventional chemical pesticides.
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Hydroponic cultivation as a sustainable alternative for enhanced growth
and resource use efficiency in medicinal and aromatic plants

Sanjeeda Igbal and Sameera Mansuri*
Government Holkar [Model, Autonomous] Science College, Indore, India

Abstract:

Hydroponics, a soil-less cultivation technique, holds significant promise for advancing research on medicinal plants

by enabling precise control over plant growth conditions. With the growing global demand for medicinal plants, the
ineed for sustainable cultivation practices and conservation strategies has become increasingly critical. This paper
i comprehensively examines the potential of hydroponic systems as an effective tool for studying the growth,

i development, and biochemical characteristics of medicinal plants.

The study explores the integration of hydroponic cultivation into plant biology research, highlighting its ability to
enhance our understanding of physiological responses, secondary metabolite production, and overall plant health. Key
aspects addressed include optimization of growth conditions, improved yield and consistency of bioactive compounds,
and the contribution of hydroponics to sustainable and resource-efficient cultivation practices.

By systematically analyzing these factors, the paper emphasizes hydroponics as a promising approach for
advancing medicinal plant research, improving the synthesis of valuable secondary metabolites, and promoting efficient

management of water and nutrients. The findings support the adoption of hydroponic systems as a sustainable |

Keywords: Hydroponics, Medicinal plants, Sustainable cultivation, Secondary metabolites, Controlled environment agri-
culture |

Biography:

Sameera Mansuri is a Ph.D. research scholar at Government Holkar (Model, Autonomous) Science College, Indore, Madhya Pradesh,
India. Her research focuses on sustainable agriculture and horticulture, with emphasis on hydroponic cultivation systems, nutrient
management, and growth performance of medicinal and aromatic crops under controlled environments. She has actively presented
her research at national and international conferences. She is a recipient of the Young Scientist Award from the Madhya Pradesh
Council of Science and Technology (MPCST) and secured Second Prize at SRIJAN 2025, a flagship innovation initiative under the
Innovate MP Mission launched by Rajiv Gandhi Proudyogiki Vishwavidyalaya (RGPV), Bhopal. She also achieved First Position in
Oral Presentation at the 6th World Environment Summit 2025 held in Bangkok, Thailand.
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Agro-industrial-driven design for remediation of textile effluents: A sustainable
circular economy model

Rokesh Radhakrishnan
lIndian Institute of Technology Kharagpur, Kharagpur, India

| Abstract:

‘ Globally, the market size of fast-fashion industries is trumpting its growth with an expected surge of =~ 10% by
1 2035. The finishing of 1 ton of textile garments demands 449 kg of chemical dyes and 2 trillion tons of water. The major
idyes utilized in fabric finishing processes are ranges of azo-dyes that potentially threat the enivronment, if released di-§
rectly. Here, in this study, the proof-of-concept of an agro-industrial-waste driven enzyme-assisted design is proposed for !
' the remediation of xenobiotic-dye effluent. An addition of agro-industrial waste like rice straw, sugar cane baggase, and
poultry manure with starchy wastewater were explored for the production of enzyme laccase. The agro-industrial residues
}were collected from Kharagpur, West Medinipur, India were utilized as feedstock to produce white-rot-basidiomycete !
' laccase in the first stage. Consequently, the poultry manure showed an improved yield in laccase production. Furthermore,
with the statically optimized parameters determined through response surface methodology, scaling-up potency in a biore-
iqctor was investigated. The benchscale operation showed a = 12 fold in maximum laccase activity when compared with |
' starchy wastewater as sole substrate at the optimized physio-chemical parameters; also a = 90% reduction of orgcmici
waste matters were detected. The laccase extracted from the renewable feedstocks were evaluated for the decolorization
of azo dye, methylene blue (MB) as model compound in the second stage at sub-optimal conditions. Subsequently, the par- !
‘ tially purified laccase was used fori

.‘ Mg the decolorization of MB, achieving§
- i 50% decolorization at ambient condi- !
Eavircaments] samples W tions. The MB dyes in both aqueous !

and non-aqueous solvent system were§
decolorized by partially purified lac-
case in second stage. A decolorization
efficiency of 50% was achieved ati

Methylene Blue EfMuent
(100mgL)

A Inocalum 10 % (v/v)
@ ~

Student hostel T H
e - & ' ambient temperature within 3 hours of :
(NH),S0, Salting out Il . !
== laccase within 1000 U/L of laccase. :
’ =y ¥ " =1 Worthwhile, the heterocyclic aromatic |
v \j e [—" i structures of MB linkages were dis- |
Ll 1
Fontiy P v~ Blow s rupted to arrays of intermediate com- !
t 1w Parameters: ]
o s Temperature 30°C pounds such as CO2, N2, and H20.
Manure % wiv: 9 £ 0.4 A_ﬂllﬂu:lso pm . . . :
Agitation: 150 rpm Time: 13 hours Conclusively, a cost-cutting integrated ;

Temperature: 30+ 0.3 °C

biosustainable cleaner solution medi-i
ated via agro-industrial setting of}
poul’rry farms are presented for concominant management of textile-dye discharge and agro-waste, thus paving futuristic !
: ‘lower-carbon footprint pathway. :

 Keywords: Multicopper oxidases, Starchy wastewater, poultry manure, Stirred Tank Bioreactor, dye decolorization.
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Great concepts for reunderstanding of food processing

Kashish Gohil* and Ram Reddy
Pandit Deendayal Energy University, Gandhinagar, India

Abstract:

Objective: Post-harvest losses persist as a major hindrance to food security, agricultural sustainability, and farmer |
prosperity, particularly in underdeveloped regions. To tackle these problems, food processing has evolved into a critical |
istrategy. This research endeavors to evaluate the effectiveness of food processing techniques in enhancing food
security, reducing post-harvest losses, and boosting farmers' earnings.

Method: The research employs a mixed-method approach, integrating policy document analysis, secondary data 3
xamination, and a few case studies from the food processing sector. Technologies like dehydration, preservation, and
modern packaging methods are assessed based on their ability to be scaled up, their economic feasibility, and Their§
effectiveness in small-scale and rural settings. The study reveals that the systematic application of food processingi
techniques significantly reduces post-harvest losses and improves the storage duration, quality, and safety of !
agricultural goods. Processing enhances value, thereby boosting market competitiveness and enabling farmers 'roi
command higher prices. Moreover, the rise of rural agricultural enterprises and the establishment of employment
pportunities are both promoted by the growth of food processing facilities.

D

[0}

Originality/value: This research contributes to the existing body of literature by providing a comprehensive !
solution for post-harvest management and rural economic development through food processing. lts focus highlights the
industry's capability to promote equitable and sustainable agricultural development, thereby enhancing food security.

Keywords: Enhancing product worth, ensuring food sufficiency, minimizing post-harvest waste, boosting farmer earnings,
rural economic development, and food processing innovations.

Biography:

An aspiring professional with a strong interest in the food processing and agribusiness sector. Her academic
background has helped me develop an understanding of post-harvest management, value addition, and rural
development. She is keen on exploring sustainable solutions that improve food security while enhancing farmer incomes. She enjoy
learning through research, practical exposure, and industry interaction, and | am motivated to contribute meaningfully to agricultural
and food-based industries through innovation and continuous learning.
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Microgreens as emerging dietary tools for metabolomic health: Insights
from recent research

Minijuli Basumatary®, and Sucharita Sen Maiti
Central Institute of Technology Kokrajhar, Kokrajhar, India

Abstract:

polyphenols, glucosinolates, and antioxidants in a compact form. Their rapid growth and high density of bioactive-
i compound make them promising functional food. for. In vitro and in vivo studies indicate that extracts from fenugreek,

ibroccoli, and barley microgreens inhibit aflamylase, boost insulin-stimulated glucose uptake, and lower blood glucose, !

: Microgreens are young seedlings harvested at the cotyledon stage that has concentrated vitamins, minerals, !

‘along with good effect from abundant phenolics and flavonoids present in them. Hydroponic cultivation of chicory and
‘lettuce in potassium-free media produces low-potassium greens without sacrificing overall nutrition, offering a sofei
iop'rion for chronic kidney-disease patients. Brassicaceae microgreens (radish, broccoli, kale, mustard) are rich in:
icqrotenoids and glucosinolates; their bio-accessible fractions triggers antiproliferative effects like ROS generation, G2/
‘M cell-cycle arrest, and apoptosis in colon-cancer cells. Inclusion of microgreens in high-fat diets reduces body weigh'r,§
LDL-cholesterol, hepatic triglycerides, and inflammatory cytokines, reflecting improved lipid metabolism and reduced !
inflammation. Polyphenol extracts from licorice and broccoli microgreens suppress pro-inflammatory markers qndi
'modulate gut short-chain fatty acids. Broccoli-microgreen juice diminishes adipose tissue mass and enhances insulin§
isensi'rivi'ry in diet-induced obesity, implicating gut-microbiota pathways. Fenugreek microgreens also deliver higher iron !
iconcen'rrc’rion being more bio-accessible and support anemia prevention. Collectively, these pre-clinical findings positioni

‘microgreens as nutrient-dense, low-cost suitable intervention for multiple metabolic disorders, warranting further clinical

' validation. i
Keywords: Microgreens, Metabolic health, Bioactive compounds, Inflammation, Diabetes, Obesity, Cardiovascular risk, |
' Iron deficiency. !

Biography:
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Deciphering plant volatile-mediated host selection and oviposition in
Cnaphalocrocis medinalis (Guenée) using behavioural bioassay, chemical
signature and antennal electrophysiology

P. Bhavana'?* Shyamaranjan Das Mohapatra', Arundhati Sasmal?, Totan Adak?,
M. Annamalai'!, and Satyabrata Sarangi'2

ICAR-Central Rice Research Institute, Cuttack, India

2Qdisha University of Agriculture and Technology, Bhubaneswar

Abstract:

‘ The rice leaf folder (RLF), Cnaphalocrocis medinalis (Guenée), relies on plant-emitted volatiles for hos’ri
ilocaﬁon and oviposition, but the volatile signals underlying its differential responses to resistant and susceptible rice !
rgenotypes remain underexplored. Hence, the study was undertaken in six rice genotypes to examine how cons'ri'ru'rive§
iand herbivore-induced volatile organic compounds (VOCs) shape female moth host selection. Headspace volatiles from
tuninfested and RLF-infested rice plants were analysed using GC—MS,olfactory active compounds were identified !
‘through Gas Chromatography—Electroantennographic Detection (GC-EAD) and Electroantennogram (EAG), qndi
ibehqviourqlly relevant cues were validated through the Y-tube olfactometer assays. VOC profiling and metabolomics !
‘revealed distinct patterns between resistance classes. Susceptible plants released higher proportions of green-leqﬂ
ivolqﬁles and short-chain hydrocarbons, whereas resistant genotypes emitted more quantities of terpenoids and '
'benzenoid compounds that increased further after RLF infestation. GC—EAD identified 42 olfactory active volatile
iorgqnic compounds across the genotypes, while Electroantennogram (EAG) recordings quantified the strength of anten-
‘nal depolarisation to each compound. EAG showed high antennal sensitivity to 2-hexanol, 1-octen-3-ol, (Z)-3-hexenyl !
' acetate indicating their strong olfactory relevance. Behavioural assays further demonstrated that (Z)-3-hexenyl acefc’re,§
i]-ocfen-3-ol, xylene and 2-hexanol acted as attractants, whereas methyl jasmonate, geraniol, ocimene and a-:
' phellandrene elicited repellence. Overall, the study demonstrates that C. medinalis differentiates resistant and suscepti-
ible rice genotypes through distinct constitutive and induced volatile signatures, with resistant rice plants displaying !
' stronger defence-related emissions upon infestation. The identified behaviourally relevant VOCs provide an insight for !
developing semiochemical-driven approaches for rice leaffolder suppression. :

Keywords: Cnaphalocrocis medinalis, rice volatiles, HIPV, GC-EAD, EAG, olfactometer
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Role of Morphological Traits in Yield Expression of Chilli : A Genotypic and
Phenotypic Perspective

Ramana Parth, Anjali Singh*, Sahil Bhadange, Nandini Singh, Prashant Kumar Rai, and
Vaidurya Pratap Sahi
Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

| Abstract:

Chilli (Capsicum annuum L.) is one of the most important spice and vegetable crops worldwide, valued for i'rsi
' pungency, color, nutritional quality, and economic significance. Improving yield potential in chilli is a major breeding |
iobiecﬁve, and understanding the association between morphological traits and yield is crucial for effective selec'rioni
ls'rrq'regies The present study aimed to estimate genotypic and phenotypic correlations among key morphologicqll
charac'rers and yield traits to identify traits contributing significantly to yield performance in chilli. Diverse genotypes |
were evaluated under field conditions, and observations were recorded on important morphological traits such as planfw
1helght, number of branches, leaf traits, and yield-related traits including fruit yield per plant and its componen'rs.;
' Genotypic and phenotypic correlation coefficients were computed to assess the magnitude and direction of associations !
iqmong traits. The results indicated that genotypic correlation coefficients were generally higher than pheno'rypici
icorrelaﬁons, suggesting a strong genetic control of trait associations with comparatively lower environmental influence.
‘FrU|'r yield per plant exhibited significant positive correlations with traits such as plant vigor, and fruit related traits q'r‘
iboth genotypic and phenotypic levels, highlighting their importance as indirect selection criteria. Some traits showed
‘ negahve correlations with yield, indicating potential trade-offs during selection.

3 Keywords: Correlation, Genotypic, Phenotypic, Yield 3
Biography:

Anjali Singh is a postgraduate student pursuing M.Sc. in Genetics and Plant Breeding at Sam Higginbottom University of
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and the study of morphological traits influencing yield. She is actively involved in research related to genotypic and phenotypic
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In-vitro screening of chilli (Capsicum annuum |.) genotypes under osmotic
stress

Prathamesh Deshmukh, Vishnu Raj*, Kumar Abhishek, Harsh Kumar, Ashwini Prakash,
Keshri Prakash, Keshri Nandn, Ayush Kumar, Ramana Parth M, Prashant Kumar Rai, and
Vaidurya Pratap Sahi

Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

Abstract:

Early-stage screening for stress tolerance is an effective approach for identifying promising genotypes for use in
icrop improvement programs. The present study was conducted to evaluate the response of twenty-eight genotypes to !
' different levels of moisture stress induced by polyethylene glycol (PEG-6000) at the seedling stage. Five PEG-6000§
treatments, including a control, were imposed to simulate varying intensities of drought stress under controlled conditions. !
}Seedlings were evaluated for five morpho-physiological traits related to growth and stress response, which provided a
'basis for comparing genotype performance under stress. Significant variation was observed among genotypes qcross§
PEG-6000 treatments, indicating differential sensitivity to induced drought stress at the seedling stage. Increasing PEG
iconcen'rra'rion resulted in a gradual reduction in seedling growth and vigor; however, certain genotypes moin’rained§
comparatively better performance even under higher stress levels. These genotypes showed superior expression of key
i'rroi'rs, suggesting inherent tolerance to moisture stress during early growth stages. The interaction between genotypes !
iqnd PEG treatments highlighted the importance of evaluating stress responses across multiple stress intensities rq'rheri
ithan relying on a single screening level. Based on overall performance and consistency across treatments, a set of bes'r-§
performing genotypes was identified for further evaluation. These selected genotypes will be advanced to subsequent |
igrow'rh stages and field-based studies to confirm their drought tolerance under natural conditions. The findings of 'rhis§
istudy demonstrate the usefulness of PEG-6000-based seedling screening as a rapid and reliable method for iden'rify-i
iing drought-tolerant genotypes. The selected material provides valuable genetic resources for future breeding and !
physiological studies aimed at improving drought resilience. |

Keywords: Drought stress, PEG-6000, Stress tolerance selection, Genetic variability
Biography:
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Pearson correlation analysis of yield and its component traits in faba bean

Vijaypal Singh Thakur, Raj Pathak*,Shail Sharma, Raushan Kumar Tiwari, Atul Kumar Tiwari,
Rohan Kuamar, Himanshu Prakash, Vaidurya Pratap Sahi
Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

Abstract:

: Understanding the association among yield and its component traits is an important step in improving selection !
| efficiency in faba bean (Vicia faba L.). The present study was undertaken to assess the relationship between seed yield : !
‘and related agro-morphological traits using Pearson correlation analysis. Twenty-five faba bean genotypes were
‘evclua'red for nineteen characters under field conditions. Data were recorded on growth, phenological, omd
:yield related traits and subjected to statistical analysis to determine the nature and strength of associations with seed
‘yleld per plant. Pearson correlation analysis revealed that seed yield per plant was significantly and posmvely
ossocmted with plant height, number of flowers per plant, number of pods per plant, pod length, seed index, blologlcal |
; yleld and days to maturity. These associations indicate that improvement in seed yield can be achieved through |nd|rec'r
i selection for these traits. The strong correlation between biological yield and seed yield suggests that overall blomass
produc'rlon plays a major role in yield determination. Similarly, reproductive traits such as the number of flowers qnd
pods per plant were found to be important contributors to yield, emphasizing their relevance in selection strategles
Dcys to maturity showed a significant association with seed yield, indicating that crop duration influenced yleld
' performance under the experimental conditions. The observed relationships among traits provide useful insights into the | |
wcomplex nature of yield expression in faba bean. Overall, the findings suggest that plant height, reproducflve
‘q'r'rrlbu'res, seed index, and biological yield can serve as reliable selection criteria for improving seed yield in fqbq;
bean breeding programs.

' Keywords: Pearson correlation, Selection, Improvement
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Evaluation of exotic elite germplasm of Durum wheat (Triticum turgidum
Desf. var. durum) under terminal heat stress conditions using stress indices

Rohil Yadav, Kriti Gupta*, Priyanka, Sanabam Ambika Devi, Prashant Kumar Rai, and
Vaidurya Pratap Sahi
Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraij, India

| Abstract:

Fifty-five genotypes of durum wheat were evaluated for study entitled “Evaluation of exotic elite germplasm of‘
Durum wheat ((Triticum turgidum Desf. var. durum) under terminal heat stress conditions using stress indices”. High
GCV and PCV was recorded for flag leaf width. While Moderate GCV and PCV were recorded for peduncle length, : ‘
splkele'rs per spike, grains per spike under timely sown conditions. High GCV along with high heritability coupled W|'rh
hlgh genetic advance as percent of mean was observed for flag leaf width. Moderate GCV along with high her|'ro|b|l|'ry
coupled with moderate genetic advance as percent of mean was observed for peduncle length and spikelets per splke |
\ ‘under timely sown conditions. This pointed out the fact that these characters have appreciable genetic potential and qre
comparably less influenced by environment, hence desirable for simple selection in breeding programmes. High GCV
qlong with high heritability coupled with high genetic advance as percent of mean was observed for SPAD reqdlng,
plan'r height and grain yield. Moderate GCV along with high heritability coupled with moderate genetic advance as
percen'r of mean was observed for flag leaf width under late sown conditions. This pointed out the fact that 'rhese
chqrqc'rers have appreciable genetic potential and are comparably less influenced by environment, hence desirable for |

15|mple selection in breeding programmes. Genotype DBW 187 had highest yield under optimal conditions followed by‘
iCAPEITI-B, CAPAROI, PORTO-8, QUADRATO and HI-8627. Genotype GDP QUASERL-1 reported to have highest yield :
runder stress conditions followed by DBW-187, HI-1531, HI-8627. Relative change was found to be highest in genotype
‘ 'IARI HD 4713 followed by PLATA-16, PORTO-15, CAPEITI-8. Tolerance was reported to be high in geno'rype‘
‘DBW 187 followed by CAPEITI-8, QUADRATO, PORTO-15, PLATA-16. Stress tolerance index was found to be hlghes'r
|n genotype DBW-187 followed by HI 1531, KUNKUMI, HI 1531, HI 8267.
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Screening of promising gamma ray-induced mutants in cowpea (Vigna
unguiculata L. Walp) for growth and yield traits

Avurolipsa Panda', Manas Kumar Pandit?, Gobinda Chandra Acharya3 , Kritika Mishral,
and Aurobindo Behera'

10disha University of Agriculture and Technology, Bhubaneswar, India

2Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, India

3ICAR-CHES (lIHR), Bhubaneswar

Abstract:

! Cowpea (Vigna unguiculata L. Walp), a member of the Fabaceae family (2n = 22), is a major leguminous crop of |
iconsiderable socio-economic importance, particularly in Southern Africa. Valued for its ability to fix a'rmospheric§
1ni'rrogen, its rich protein content, and essential micronutrients, cowpea contributes significantly to food security, soil‘
ferhll'ry enhancement, and the sustainability of agricultural systems. However, hybridization in cowpea is constrained by w
Iits predominantly self-pollinating nature and limited genetic diversity, which restrict opportunities for crop |mprovemen'r

Convenhonal breeding offers little scope for generating further variation, making mutagenesis a promising approach 'ro
rapldly induce useful genetic variability through gamma radiation. This study aimed at characterization cmd

|den1|f|cq'r|on of putative mutant lines for growth and yield traits in M2 generation laid out in plant-row method in RBD

Af'rer evaluating the plant population, a total of eight mutant lines (five mutant lines for Kashi Kanchan and three mu'rqn'r
||nes for Medinipur local) were selected on the basis of morphological and yield characteristics. In Kashi anchqn,‘
wexposure to 300 Gy of gamma radiation was found to be the most satisfactory dose, as it produced plants with |
desnrable fruit characters, yield, days to 50% flowering, peduncle length, and plant stature and the same dose‘
conno'red closely to the LD50 dose of 299 Gy for this variety. Similarly, for Medinipur local irradiated at 350 Gy dose

‘show better result in characters like no. of seeds per plant, pod weight whose LD50 values was 413 Gy. Deswable}
iqgronomic traits were more pronounced around the LDsq values in both the genotypes, indicating their potential for
inclusion in future breeding programmes.

Keywords: Cowpea, putative mutants, Gamma radiation, LD50, radio sensitivity
Biography:
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Biofuels production from agro-waste: Enhancing efficiency and
environmental sustainability

Jubuli Sahu*, Pinki Seth, Sarita Barla, Meera Mahanty, Deepanjali Dugal and
Sanjukta Mohapatra

Abstract:

With the growing threat of climate change, the world is searching for a clean and more sustainable energyi
isources. Among the most promising options biofuel is an important renewable energy source that is gaining attention for
ii'rs potential to mitigate carbon emissions, reduce dependency on fossil fuels and pave the way for a greener future. |
| Biofuels like biodiesel, bioethanol and biogas from agricultural biomass offer renewable energy, reduced emissions and
energy security but their sustainability hinges on using waste /non-food sources (like crop residues) to avoid food vs. fuel
iconflic’rs, manage land/water uses and ensure economic viability. With advanced biofuels from second /third-generation |
i feedstock (algae, lignocellulosic waste) promising better environmental and resource efficiency than first-generaﬁon§
icrops. Biofuels revolve around increasing production efficiency, moving away from food-based crops and reducing en-
ivironmen'ral impact. As the global population grows and energy demand increases, biofuel offer a solution that can':
'meet future energy needs without exhausting natural resources. Another key benefit of biofuels is their ability to en-§
ihonce energy security. By producing biofuels from locally grown crops and organic waste, countries can reduce fheir§
ireliance on imported oil. This not only strengthens national energy independence but also stabilizes energy prices by !
' reducing vulnerability to global oil market fluctuations. For nations like India, which imports a significant portion of its oil,i
i’rhe widespread adoption of biofuels could lead to substantial savings and greater economic stability. As for any form
iof agriculture, expanded biofuel production may threaten land and water resources as well as biodiversity and:
appropriate policy measures are required to minimize possible negative effects. ‘

Keywords: Biofuel, Agricultural Waste Management, Energy Security, Environmental Safety
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Biofuel & agro-waste based energy: global strategies, geopolitical shifts
and sustainable futures

Gupteswar Mohanty
GIET University, Gunupur, India

Abstract: 3

As global energy markets face volatility due to geopolitical tensions, climate imperatives, and shifting trade pq'r-
w'rerns, biofuels and agro-waste based energy have emerged as pivotal alternatives to fossil fuels. This work explores‘
' advanced biofuel production pathways, international policy frameworks, and the potential to transform rural economles
‘whlle weakening dependency on crude oil. Special focus is given to the United States’ dominance in crude exports, In-
rdia’s tariff-led strategy to diversify away from Russian crude, and the rise of next-generation bio-refineries. Beyond
"rrcdmonal bioethanol and biodiesel, this poster proposes innovative concepts such as carbon-capture enhanced blofuel*
systems, waste-to-hydrogen conversion, and distributed rural micro-bio-grids. Prospects, limitations, and strategies for
globql scalability are discussed in the backdrop of climate commitments and energy security.
| Biofuel and agro-waste based energy systems provide a multi-dimensional solution for energy security, environ-‘
‘men'rql sustainability, and economic restructuring. In the face of oil-market dominance by major producers, tariffs, and !
‘geopolmcol instability, bioenergy diversification is both a strategic necessity and a climate imperative. With forword-

' looking policies and innovation, biofuel technologies can transform global energy and empower rural economies. 1

Biography:

Gupteswar Mohanty is an undergraduate student of B.Sc. Agriculture with a strong academic and research interest in
renewable energy, biofuels, and sustainable agricultural systems. His work focuses on the utilization of agricultural
waste for bio-energy production, energy security, and rural development. He actively follows current affairs, global
energy geopolitics, and climate policy, linking them with agriculture-based solutions. Through conferences and academic
activities, he aims to explore innovative biofuel production models that support farmer income, reduce fossil fuel
dependency, and promote environmental sustainability.
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Comparative performance of lettuce cultivars under different media in an
aggregate hydroponic system

Ankita Mohapatra'*, Dr. Prativa Sahu?, Dr. Pradyumna Tripathy!, and Nityamanjari Mishra’
10disha University of Agriculture and Technology, Bhubaneswar, India
2|CAR- Indian Institute of Water Management, Bhubaneswar, India

Abstract:

Lettuce (Lactuca sativa L.) has emerged as a highly significant salad crop owing to its short growth cycle, rising
iconsumer demand and excellent suitability for protected cultivation systems. As food production increasingly shif’rsi
i'roword resource-efficient technologies, soilless agriculture particularly hydroponics has gained considerable attention. !
' Hydroponic systems offer multiple advantages, including enhanced water-use efficiency, uniform plant growth, reduced
isoil-borne diseases and improved nutritional quality of produce. Despite these benefits, research on hydroponics hasi
predominantly focused on non-aggregate systems such as nutrient film technique (NFT) and deep-water culture (DWC).
: Consequently, there remains limited scientific information regarding plant performance in aggregate hydroponic sys-i
i'rems, where solid substrates support the root zone. A key knowledge gap exists in understanding how lettuce culﬁvars§
irespond to different aggregate substrates, especially when compared to traditional soil-based cultivation. Substrates !
'such as cocopeat and perlite possess favorable physical properties like aeration, moisture retention and structurali
is'rqbili'ry. However, their effectiveness relative to soil has not been comprehensively evaluated across multiple cul'rivqrs.§
iThis lack of systematic comparison emphasizes the need for targeted research to identify suitable media-cultivar combi- ;
'nations for efficient aggregate hydroponic production. To address this gap, the present study was conducted during the
qubi season 2024 in a naturally ventilated polyhouse under the climatic conditions of eastern Odisha. The experimen'ri
aimed to assess the growth, yield and quality of three lettuce cultivars grown in two contrasting media: conventional soil, !
i cocpeat and cocopeat-perlite mixture. A factorial completely randomized design (FCRD) was employed and
iobservqﬁons were recorded on various vegetative traits, yield performance and quality attributes. Findings from 'rhe§
isfudy revealed distinct and consistent advantages of the cocopeat-perlite medium over soil. Across all the cultivars, this !
'substrate significantly improved seedling establishment, plant height, leaf development, biomass accumulation qnd§
ioverall yield. In conclusion, the study clearly establishes cocopeat combined with perlite as a substantially beh‘eri
igrowing medium than soil for aggregate hydroponic production of lettuce. Its positive influence on plant growth, :
enhanced quality and improved economic viability highlights its potential for wider adoption in protected and soillessi
' farming systems. !
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MYCOTRON: A mycelium-based living biofabric for heavy metal immobilization
and soil reclamation using Pleurotus ostreatus

Naveen Raj PB and Gowrisri Nagaraj
Kumaraguru Institute of Agriculture, Erode, India

Absirqci

The pervasive contamination of agricultural soils by heavy metals (e.g., Cd2*, Pb2*, Cr®*), stemming from mining, |
industrial discharge, and unregulated agrochemical use, presents a critical ecological and agronomic challenge. Existing
‘remediation strategies, such as excavation or chelate-assisted phytoextraction, are often cost-prohibitive, !
‘labour-intensive, and unsuited for deceniralized, low-input environments. This paper introduces MYCOTRON, an‘
‘|nnov0|'r|ve, low-cost, and fully biodegradable biofabric engineered from the mycelium of Pleurotus ostreatus (Oyster |
‘mushroom) cultivated on lignocellulose agro-waste.

Unlike conventional mycoremediation techniques, MYCOTRON harnesses the intrinsic structural properties of !
mycelial networks to form flexible, cohesive mats that function as living detoxification membranes for direct 50|I‘
rapplication. The scientific efficacy of MYCOTRON is rooted in the proven biosorption and bioaccumulation capacities of |

| P. ostreatus. Its chitin-rich cell walls and abundant functional groups (-OH, —COOH, —NH,) efficiently bind heavy me'rals:
1'rhrough ion exchange, complexation, and precipitation. Furthermore, P. ostreatus secretes potent ligninolytic enzymes,‘
'like laccases and manganese peroxidases, which oxidize metal chelates and foster organic matter decomposition, !
w'rhereby enhancing soil structure and microbial recovery.

To optimize performance, the MYCOTRON sheet incorporates biodegradable slow-release biobeads:
' encapsulating seaweed extract for root growth stimulation, microencapsulated neem oil for natural biocontrol, qnd‘
cellulase /amylase enzymes to accelerate substrate breakdown and carbon turnover. The system supports 'rwof
operational modes: Phytostabilization, where the sheet decomposes to immobilize metals and enrich soil organic carbon; }
lond Phytoextraction, where the metal-laden mycelial biomass is harvested before full degradation for off-site disposal, !
facilitating genuine remediation.

i Preliminary lab-scale trials on simulated Cr®* and Pb2*-contaminated soils demonstrated MYCOTRON's ccpacn’ry:
1’ro reduce bioavailable metal fractions by 40-70% within six weeks, alongside significant improvements in soil microbial |
' biomass and respiration. Estimated at 360-65 per m2, MYCOTRON is a modular, scalable, and entirely blodegrodqble\
‘solu'rlon (30-45 days), offering a practical, climate-resilient approach to land restoration. This technology critically !

raddresses pressing needs in sustainable agriculture, environmental detoxification, and the circular bioeconomy. |

Biography:
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Drone robotics and imaging technologies for smart and sustainable
precision agriculture

Sarmineswary E G*, Ravikumar
PSG Institute of Technology and Applied Research, Coimbatore, India

Abstract:

Digital Technologies are changing farming in the 21st Century. Much of this change is driven by the rqpidi
development and increasing availability of Drone Technologies, combining advanced robotic capabilities with
' sophisticated imaging systems for allowing non-invasive, non-destructive, and rapid assessment of crops to allow fori
iimproved data-based decision-making by farmers. Overview: The role of Drone Robotics and Imaging Technologies in
ifacili'ro'ring more efficient, smarter, and sustainable resource usage in agriculture. Through the flying of drones with RGB,
' Multispectral, Hyperspectral, and Thermal Sensors, it is possible to create a 'Photo Map' of the entire farm in minutes, :
idepic’ring an accurate visual condition of their crops, which might reveal evidence not easily seen through the naked
ihuman eye. These images are used in identifying crops that show early Stress, Nutrient Deficiencies, Insects, and Water
i Shortages, usually well before any physical symptoms become apparent. From the NDVI and NDRE vegetation index§
data acquired from the images, farmers can perceive the health of their crops correctly and obtain the information they
ineed to take timely action. Robotics introduce yet another level of efficiency through the use of Autonomous Flight
i Control, Real-Time Data Collection, and Intelligent Route Planning. This helps farmers minimize Manual Field Visits, hence
isaving time and reducing Labor Costs. Al-Based Image Processing in conjunction with Drone Technologies further enables
' actionable maps that present Site-Specific Fertilizer Application, Precision Pesticide Application, and Adaptive Irrigation

Scheduling to reduce Input Use and help environmental sustainability.

‘thermal imaging, NDVI, NDRE, Al-based image analysis, autonomous flight control, digital agriculture, resource

Keywords: Drone technology, UAV, precision agriculture, crop monitoring, multispectral imaging, hyperspectral sensing,
: optimization, sustainable farming, smart irrigation.
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I
Grey2Green: Solar-powered nutrient recovery system for sustainable
fertigation in rural agriculture

Vishesh , Aryan Jayant, and VS Sistla
Rajiv Gandhi Institute of Petroleum Technology, Jais, Amethi, India
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iAbstrqct:
3 Traditional grey water use in agriculture poses significant risks due to pathogens, surfactants, and specifici
iphy'ro'roxic contaminants like Boron (B) and Sodium (Na), while conventional treatment is energy-intensive. This paper§
ipresen'fs the Grey2Green system, a decentralized, solar-powered solution designed for rural households to transformi
' kitchen, bathroom, and laundry grey water into safe, nutrient-enriched fertigation water, promoting a circular economy !
:model The process leverages a cascaded, gravity-driven flow initiated by an initial lift from a low-power Solar Pump‘
(qpprox 0.2 kWh/day), achieving a 75% energy reduction over conventional methods. The treatment train includes a; !
CSTR series for Flocculation (using mild Alum/FeClI3) and sedimentation for initial solids and heavy metal removal. The

core innovation is the Algae-Based Membrane Bioreactor (MBR), which uses algae for efficient N, P recovery and 'rhe

‘submerged membrane for superior filtration of pathogens. A final Charcoal Packed Bed ensures polishing by quorblng ‘
w'rrcuce phytotoxins and odor. The system achieves 90%-95% BOD reduction and 75%-85 water recovery

Techno economic analysis shows a strong 3-year payback period for households, validating Grey2Green as an eco- |
: nomically and ecologically resilient model for Sustainable agricultural water management. ‘
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Handheld crop pest sensor using binary catalyst-loaded nano- SnO2
particles for oxidative signal amplification

Ankita Dadhich’* Prem Kumar? and P S Vijaykumar!
TInstitute of Nanoscience and Technology, Mohali
2Indian Institute of Science Education and Research, Thiruvananthapuram, India

i ' Abstract:

The increasing global food demand requires advanced techniques to increase food production in a sustainable
iwqy Advanced techniques like Internet of Things (loT) frameworks supported by real-time sensors can help achieve this !
: goal. In recent times, volatile organic compound (VOC) sensors have been considered important tools for human medlcal
dlqgn05|s, but their application in the agriculture sector introduces a transformative method for the early detection of
wcrop diseases and pest infestations. Plants release different types of volatiles in case of multiple biotic and ab|o'r|c‘

1s'rresses, and sensing these volatile signals at a very early stage will make prevention smoother. In this research, we‘
presen'r a high-performance chemoresistive sensor based on a SnO2 nanocomposite. The sensor is functionalized with !
blnary catalysts so that the required high sensitivity in the presence of multiple volatiles can be achieved by significantly | ‘
‘ ' amplifying the signals of target volatiles. Additionally, a molecular sieve was introduced in this process to minimise false !
‘5|gnc|Is from non-targeted VOCs, ensuring high selectivity. This system was used for early-stage detection of Tu'raw
'absoluta infestation in the tomato crop. The process requires low-power systems, so integration with standard moblle‘

1power banks was done, resulting in a lightweight, handheld sensor device. This device eliminates the gap be'rween‘
' laboratory-scale VOC analysis and practical, field-deployed loT agriculture, providing a robust solution for early-stage !

rcrop stress management.

Keywords: Crop infection, biotic stress, VOCs, gas sensor, SnO2
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Comparative evaluation of conventional and vltrasound-assisted
extraction of natural antioxidants from wild Himalayan fruits

Sabeera Muzzaffar* and Tuyiba Nazir Zargara
University of Kashmir, Srinagar, India

| Abstract:

The ability of wild fruits to generate bioactive compounds has substantial nutritional and therapeutic po'ren'rlql

The main objective of this research was to analyse the efficiency of conventional solvent extraction and
ul'rrosound assisted extraction for the extraction of bioactive constituents from the hawthorn berries, the fruit of Rosa
webblqnq and wild pomegranate. The physicochemical properties, phytochemical components (qualitative), 'ro'rql
phenollc content (TPC), and total flavonoid content (TFC), as well as antioxidant activities (DPPH and ABTS), were‘
\evqluq'red There were significant variations among the fruits. The maximum phenolic and flavonoid contents and:
' antioxidant activity were found in Rosa webbiana. The UAE increased yield by 35 %, TPC and TFC by 51 and 41 °/o
‘respec'rlvely and radical scavenging activity by 21%, compared to conventional extraction. This enhancement was due‘
ifo the higher power input used to disrupt cell walls as well as improved mass transfer. The results of the study show 'rhq'r
: ul'rrosound assisted extraction is effective, and these wild fruits contain nutraceutical properties.

Keywords: wild fruits, bioactive compounds, ultrasound-assisted extraction, nutraceutical potential. ]
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Systems analysis of climate adaptation in smallholder agriculture:
Interlinking technological innovations, ecophysiological responses,
socioeconomic conditions, and agricultural policy ecosystems

R V Sanmhidha*, Pavin Krishnan E, and Cibinandhan K.S.
Tamilnadu Agricultural University, Coimbatore, India

' Abstract:

Climate change poses increasing risks to agricultural systems, particularly for smallholder farmers who operate
under resource and climate constraints. In India, where over 86% of farmers manage small and fragmented holdings, |
climate variability contributes significantly to productivity losses and livelihood insecurity. Addressing these chqllengesi
requires moving beyond isolated interventions toward an integrated, systems-based understanding of climate-resilient |

agriculture.

This paper presents a conceptual systems framework that links four interdependent dimensions influencing climate
iresilience in smallholder farming systems: agricultural technologies, ecophysiological crop adaptation, socioeconomic§
realities, and emerging policy landscapes.The framework highlights how technologies such as micro-irrigation,
iclimq're-resilien'r crop varieties, bio-based inputs, and digital advisory tools interact with crop-level ecophysiologicali
i processes including heat tolerance, water-use efficiency, root system plasticity, and pest—climate dynamics. These
interactions are further shaped by socioeconomic factors such as landholding size, access to credit and insurance, labour !
availability, and farmer risk perception, which strongly influence adoption and long-term sustainability of interventions.

The study also situates climate-resilient agriculture within broader policy and sustainability contexts, emphasizing !
the role of supportive policy ecosystems in enabling scalability and equitable outcomes. Integrated ecosystem-bosedi
approaches, when effectively aligned across system layers, have the potential to enhance value creation at the!
farmgate, generating up to $76 billion annually, with a substantial share accruing directly to farmers.

By framing climate resilience as a multi-layered, interconnected system, this conceptual approach offers insights
applicable beyond India, contributing to global food security, climate adaptation efforts, and the development of
sustainable and inclusive agricultural systems.

Biography:

Sanmhidha is a recipient of the Mahatma Gandhi Merit Scholarship and is been selected for abstract presentation at the DDD
Conference in Israel and the Go Green Summit in Thailand. Pavin krishan have participated in one-health international symposium
and is a student researcher at kumaraguru institute of agriculture. Cibinandan, a Mahatma Gandhi Merit Scholar, is committed to
sustainability research and engaged in the One Health Symposium.

E: rvsanmhidha@gmail.com

;%orm R Edition: 05, Volume 01, Issue 01, 2026 | ISBN: 978-81-960392-7-1



& .,P WP gth Interr_1ational Confe-rence on )
'A‘UR i’?ﬂiﬁ@N Sustainable Agriculture for Food Security

January 28-30, 2026 | ICAR-IIHR-CHES, Bhubaneswar, Odisha, India

POSTER

Microbial valorization of pouliry feather waste: A proposed keratinase
based approach for sustainable biofertilizer production

R V Sanmhidha*, Pavin krishnan E, Santhosh R, Cibinandhan K $*, and Thabasam |
Tamilnadu Agricultural University, Coimbatore, India

i Abstract:
} Poultry processing industries generate substantial amounts of feather waste, which poses a major environmental
ichallenge due to its highly resistant keratin structure. Existing studies demonstrate that microbial degradation using !

' keratinase producing Bacillus species offers a promising circular solution by converting this waste into qgriculturallyi

ivaluable products. Building upon these scientific findings, the present study aims to develop and evaluate a microbial !
keratinase based process to transform chicken feather waste into a nutrient-enriched organic biofertilizer.

The proposed work will involve the preparation of feather meal, followed by controlled fermentation using !
selected keratinolytic strains of Bacillus . The resulting hydrolysate will be characterized for keratinase activity, qmino§
‘acid profile, essential nutrients, and storage stability. Plant growth assays will then be conducted to assess the !
' biofertilizer’s effect on seed germination, vegetative growth, biomass accumulation, and overall soil health.

Expected outcomes include the development of a standardized, eco-friendly feather valorization protocol and§
the formulation of a high-quality biofertilizer rich in organic nitrogen and peptides. The study is anticipated 'ro§
iconfribu're significantly to sustainable waste management, reduction of environmental pollution, and promotion of !
' low-cost organic fertilization strategies. By converting an abundant waste stream into a valuable agricultural input, this ‘

‘research aligns strongly with global initiatives in green chemistry, circular bioeconomy, and climate-smart agriculture.

Keyword: Feather waste valorization, keratinase biodegradation, bacillus fermentation, organic biofertilizer, circular !
bioeconomy ]
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Green Biotechnology: Alternative to traditional agriculture

Atman Dibyadarshee
S’O’A University, Bhubaneswar, India

Abstract:

! Green biotechnology, a branch of biotechnology focusing on agricultural processes, offers innovative solutions to
i the challenges faced by traditional agriculture. Traditional farming methods, which often rely heavily on chemical inputs,

' extensive land use and water resources, have raised concerns about environmental degradation, loss of biodiversi'ryi
iand climate change. In response, Green biotechnology aims to develop sustainable, eco-friendly agricultural practices.
1 One of the key approaches in green biotechnology is the development of genetically modified crops with enhanced
i'rroi'rs like drought resistance, pest tolerance and improved nutritional content. These advancements reduce the need for |
ichemical pesticides and fertilizers, lowering the environmental impact while maintaining or increasing crop yields. For§
1exqmp|e, Bt crops, which are genetically engineered to produce proteins toxic to specific insects of order Lepidopterq,§
i Coleoptera, Hymenoptera, Diptera & Nematoda, have significantly reduced the reliance on chemical pesticides. i
' Another promising area is the application of biofertilizers and biopesticides, to promote plant growth and protect crops !
‘from pests and diseases. These alternatives to synthetic chemicals offer a more sustainable and less harmful approach !
i'ro manage agricultural ecosystems. Additionally, techniques such as In- Vitro Culture and marker-assisted selection
ienqble more precise cultivation of crops, ensuring better yields and adaptability to changing environmental conditions.
 These methods shorten the breeding process and improve crop quality while conserving genetic diversity. By integrating

:Green biotechnology, agriculture can become more resilient, efficient, and environmentally friendly. These
' biotechnological innovations not only mitigate the negative impacts of traditional agriculture but also helps to address :
' global food security challenges, making Green biotechnology a vital component of future sustainable farming systems. |
'Keywords: Green Biotechnology, Sustainable Agriculture, Biodiversity, Biofertilisers, Biopesticides, GM Crops, |

' In-Vitro Culture
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Salinity-induced physiological and biochemical changes during seedling
establishment in Brinjal (Solanum melongena L.)

Nikita Mandala*, Chiranjivi Dalei, Chittaranjan Sahoo, Swarnalata Das, Tanmay Lalitendu Mohanty, Simant Mo-
hanty, Soubhagya Behera and Madhusmita Bal
Odisha University of Agriculture and Technology, Bhubaneswar, India

Absirqci

} Brinjal (Solanum melongena L.), the second most important crop of the Solanaceae family after potato, is W|de|y ‘
cul'rlva'red in tropical and subtropical regions. However, soil salinity an increasing concern in coastal agro- ecosys'rems
due to climate change significantly limits its productivity. India has over 7,500 km of coastline, including about 460 km
|n Odisha, where salinity poses a major challenge to vegetable cultivation. Understanding the physiological cmd
blochemlcql responses of brinjal to salinity stress is therefore essential for identifying salt-tolerant genotypes. An
experlmen'r titled “Salinity-Induced Physiological and Biochemical Changes During Seedling Establishment in Brinjal” was |
wconduc'red at the Department of Plant Physiology, College of Agriculture, OUAT, Bhubaneswar. Three cthvqrs—U'rkcI‘
' Tarini (V1), Utkal Anushree (V3), and Utkal Madhuri (V3)—were evaluated under NaCl-induced salinity stress using a
*comple'rely randomized design. Increasing NaCl concentrations significantly reduced germination percentage, seedlmg
i growth, biomass, and vigor indices across all cultivars. Utkal Tarini showed the highest mean germination (71.29 /o),‘
‘whlle Utkal Madhuri performed better under higher salinity levels, exhibiting superior seedling length, shoot and root !
Iengfh fresh weight, and dry weight. Salinity stress caused significant biochemical changes, including reductions |n‘
chlorophyll and carotenoid content. Utkal Madhuri maintained higher total chlorophyll and recorded maximum prollne
(46 68 Umol g~ ! FW) and protein content(6.03 mg g~' FW), indicating better osmotic adjustment and stress tolerance. |
'Based on overall morpho-physiological and biochemical responses, Utkal Madhuri was identified as the most
sal'r tolerant cultivar, followed by Utkal Anushree, while Utkal Tarini was the most sensitive at the seedling stage.

' Keywords: Salinity stress, germination, morpho-physiological, Solanaceae, biochemical
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Beekeeping: A promising non-farm and off-farm approach as employment
generation

Deepak Kumar Behera
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

1 Beekeeping is a promising agri-allied activity that offers significant non-farm and off-farm employmen'ri
' opportunities, particularly in rural and semi-urban areas. As an alternative livelihood, it requires minimal land and
rinvestment while providing sustainable income through honey production, beeswax harvesting, and pollination services.

The expansion of beekeeping-based enterprises has facilitated job creation beyond honey production, |nc|ud|ng
‘volue added industries such as cosmetics, medicine, and artisanal food products. Many individuals are also involved m‘
‘hlve construction, equipment manufacturing, and beekeeping training programs, contributing to rural industrialization. | !
iGovernmen'r initiatives, including financial subsidies, skill development programs, and global trade partnerships, have !
:plqyed a crucial role in supporting beekeepers and ensuring market accessibility. For instance, in India’s Sundqrbqns:
‘region, beekeeping has provided alternative livelihoods for communities affected by rising sea levels and decllnlng
‘ogncul'rurol productivity, reducing migration rates and enhancing local economies. Additionally, Ethiopia’s honey sec'ror
hqs created employment for thousands, with small-scale beekeepers contributing significantly to the country’ s
agncul'rural exports and rural development.

: Despite its benefits, beekeeping faces challenges such as climate fluctuations, colony health risks, and mque'ri
icompe’ri’rion. Sustainable practices, improved disease management, and innovative pollination techniques are essenfioli
'to overcoming these obstacles and ensuring stability within the industry. With continuous advancements, beekeeping isi
:expec'red to play an increasingly vital role in non-farm and off-farm employment by strengthening rural economies cmd‘
' promoting environmental sustainability. Encouraging more individuals to adopt beekeeping as a profession will not onIy

enhqnce economic opportunities but also contribute to global efforts in pollinator conservation and food security.

Keywords: Beekeeping, agri-allied activity, honey, beeswax, pollination
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Value addition in tropical tuber crops: An approach towards income
generation and waste reduction

Ananya Mishra'*, Gobinda Chandra Acharya?, Pradyumna Tripathy!, Nityamanjari Mishra!, Disha Baishnabi?,
Soumadeep Putatunda!, Ankita Mohapatra!, Natasa Dewan'! and Avinash Kumar?

10disha University of Agriculture and Technology, Bhubaneswar, India

2|CAR—-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India

3Bihar Agricultural University, Bhagalpur, India

Abstract:

Tropical tuber crops such as cassava (Manihot esculenta Crantz), sweet potato (lpomoea batatas (L.) Lam.), yams:
(D:oscorec spp.), taro (Colocasia esculenta (L.) Schott), elephant foot yam (Amorphophallus paeoniifolius (Denns'r)
Nlcolson) and other minor root crops play a significant role in ensuring food, nutritional and livelihood security |nw
"rroplcql and subtropical regions. These crops are characterized by high productivity, adaptability to marginal soﬂs,i
"roleronce to abiotic stresses and rich starch reserves, making them vital components of climate-resilient agricultural !
\sys'rems However, their bulky nature, high moisture content and rapid post-harvest deterioration result in substqnthl‘

i quantitative and qualitative losses, limiting their commercial potential and farmer income. Value addition has emerged

‘as an effective strategy to overcome these constraints by transforming fresh tubers into diversified, shelf-stable ond§
hlgh value products. Processing technologies enable the conversion of tropical tuber crops into flours, starches, chlps,]
flakes, extruded snacks, noodles, bakery ingredients, fermented foods and ready-to-cook products, thereby extending
*shelf life, improving market access and catering to changing consumer preferences. In recent years, increasing demand |
for gluten-free, functional and plant-based foods has further enhanced the relevance of tuber-based products,
;porhculquy those enriched with bioactive compounds such as dietary fiber, B-carotene, anthocyanins and re5|s'rqn'r;
:sforch In addition to food applications, tuber crops are gaining prominence as raw materials for non-food indus'rrioll
‘Uses Starch derived from cassava and sweet potato is increasingly utilized in biodegradable packaging, bio- e'rhqnol
i production, pharmaceuticals, adhesives and textile industries, contributing to the development of sustainable bio- based !
‘economles The efficient utilization of processing by-products, including peels and fibrous residues, for animal feed, !
‘compos'rlng and bio-energy production further supports waste reduction and circular resource use. Recent odvqncemen'rs !
1in processing equipment, product standardization, improved packaging and quality control have facilitated thew
iestqblishment of small and medium-scale enterprises, particularly at the rural and cottage levels. These enterprlses;

‘provide income-generating opportunities for farmers, women and rural youth, while strengthening value chains qndl
weducmg dependency on raw tuber markets. Institutional support, capacity building and technology dissemination play
‘q crucial role in enhancing adoption of value addition practices. Value addition in tropical tuber crops represents q‘
hO|IS‘|‘IC approach to income generation and waste reduction. By integrating improved processing ’rechnologles,‘
dlver5|f|ed product development and sustainable utilization of by-products, tropical tuber crops can be transformed !
‘from underutilized staples into economically viable and environmentally sustainable resources, contributing 5|gn|f|ccm'r|y‘

ito rural development and food system resilience. 3

' Keywords: Tropical tuber crops, Value addition, Income generation, Post-harvest loss reduction, Functional foods
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Agro-tourism as an emerging agripreneurship model for rural livelihood

Badigi Pavan Naik* and Mahamaya Prasad Nayak
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

| Agro-tourism has become an important Agripreneurship option that combines agriculture withi
‘tourism to increase farmers’ income and improve rural livelihoods. With growing problems such as:
‘unstable farm income, climate change, and market uncertainty, agro-tourism provides farmers with an'
‘additional source of income by using their farms for recreational, educational, and experiential
‘activities. This study reviews existing research on agro-tourism and explores its role in diversifying !
‘rural livelihoods from an agricultural extension point of view. The study follows an exploratory and
'descriptive research design and is based on secondary information collected from research journals, |
'government reports, policy documents, and extension-related literature. Content analysis was used to'
‘organize findings related to income generation, employment creation, entrepreneurship development, !
‘and institutional support. The review shows that agro-tourism helps farmers earn extra income, |
‘creates employment opportunities for rural youth and women, strengthens direct interaction between !
‘farmers and consumers, and increases awareness about sustainable farming practices. Agricultural !
'extension agencies play a key role in promoting agro-tourism by creating awareness, building skills, |
‘providing training, and supporting market linkages. However, problems such as low awareness, poor !
linfrastructure, and lack of promotional support limit its wider adoption. The study concludes that agro |
-tourism can be an effective Agripreneurship and extension approach for sustainable rurali
idevelopment if supported by suitable policies and strong institutional support. :

Keywords: Agro-Tourism, Agripreneurship, Agricultural Extension, Rural Livelihood
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Influence of graded macronutrient supply on growth, physiology, and
biochemical attributes of early-duration rice varieties

Bibhu Pranashu Das, Chittaranjan Sahoo, Ashok Mishra, Swarnalata Das, Uttam Kumar Behera, Manoj Kumar
Rout*, Madhusmita Bal and Nikita Mandal
Odisha University of Agriculture and Technology, Bhubaneswar, India

| Abstract:

In terms of output, rice (Oryza sativa L.) is next to maize worldwide and is essential to food and nutritiona”
isecurify. Due to its broad flexibility to various soil types and water regimes, rice a key cereal crop in India and a':
rmember of the Gramineae family, is grown under a variety of agroclimatic situations. However, unbalanced nu'rrienﬂ
imanagement techniques have frequently been linked to deteriorating rice grain output and nutritional quality. !
iTherefore, increasing rice growth, yield, and grain quality especially in early-duration varieties requires optimizing 'rhei
‘availability of macronutrients (Fageria et al., 2011). In this regard, the current study, " Influence of Grodedi
iMacronutrienf Supply on Growth, Physiology, and Biochemical Attributes of Early-Duration Rice Varieties," was carried
iou'r at the AICRP on Seed (Crops)—QSP research plots, OUAT Central Research Station, Bhubaneswar, during the Rabi
rseason of 2024—2025. Four early-duration rice varieties Nabanna (V4), Parijat (V3), Pathara (V3), and Vandana (V4)as§
iwell as four graded macronutrient levels T; (30:15:15), T, (60:30:30), T; (90:45:45), and T4 (0:0:0, control) were used
iin sixteen treatment combinations in the split-plot design with three replications. Plant height, number of:
‘tillers, days to 50% flowering, flag leaf length, leaf area index, grain yield, straw yield, 1000-grain weight, andi
harvest index were among the morpho-physiological parameters that were measured, as were biochemical parameters |
'like protein, amylose, zinc, iron, carotenoid, and chlorophyll content. The findings showed that all physiological,i
ibiochemicql, and yield-attributing variables varied significantly between cultivars and macronutrient levels. andqnoﬂ
iunder T3 (90:45:45) had the best grain yield (53.20 q ha™') among the treatment combinations, while Pathara under T3§
ihod the highest straw yield (94.52 q ha™'). Pathara had the highest 1000-grain weight (28.80 g) under T, and the:
'highest amylose content (44.09%) under T3, while Vandana (17.58%) and Nabanna (17.64%) under the con'rroli
i’rreo’rment had the lowest amylose content. Under T4, Nabanna had the highest protein level (11.93%), whereas!
'Vandana had the lowest protein content (7.99%). Under control conditions, Nabanna had the highest zinc level (29.29
ppm), while Parijat had the lowest zinc content (14.62 ppm) under T3. These findings indicate that nutrient levels signifi-
ican’rly influence both yield and nutritional quality of rice grains, consistent with earlier reports (Yoshida, 1981). Overall, |
‘the study showed that early-duration rice varieties' growth, physiological characteristics, biochemical composition, and
iyield were all strongly impacted by graded macronutrient supply. Pathara demonstrated superior ccmopy§
idevelopmen'r, grain weight, and amylose content; Vandana displayed superior vegetative growth and grain!
' production; Nabanna displayed superior nutritional quality in terms of protein, zinc, and iron content; and Pariio'ri
idemonsfrcl'red superior tillering and harvest index. The findings highlight the significance of balanced macronu'rrien'ri
management in conjunction with varietal selection for enhancing early-duration rice yield and grain quality. !
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Potential crops in Indian agriculture: Prospects and challenges

Kaushik Kumar Panigrahi, Ayesha Mohanty, Bipin Kumar Pradhan and Uma Shankar Nayak
Odisha University of Agriculture and Technology, Bhubaneswar, India

' Abstract:
Potential crops, often found to be underutilized, neglected, or minor varietals, are located at a strategic position
3 in Indian agriculture because of their adaptability under a wide range of agro-ecological conditions, nutritional richness |
‘qnd capacity to increase the resilience of the farm. In the face of increasing population pressure, climatic Vdrldblhf)’”
i declining natural resources and constraints inherent in the cereal centric agricultural production systems, crop provndes‘
‘vmble alternatives for sustainable and inclusive agricultural development. Indian agriculture encompasses a wide range !
iof potential crops like millets, pseudo cereals, grain legumes, oilseeds, tubers, and indigenous leafy vegetables, which | 1

' were, in the past, grown mostly in rainfed, tribal, and marginal areas. The prospects with potential crops in India are !

'multi facet in nature. Agronomically, they have shown tolerance of drought, heat, salinity, and low soil fertility whichi

rmake them fit for climate stressed and resource constrained environments. From nutritional point of view, potential crops
icons'ri'ru're rich sources of proteins, dietary fibre, essential amino acids, minerals, vitamins, and bioactive compounds and,
i'rhus, play a significant role in nutritional and health security. Economically, the low input requirement and their suitability
‘for mixed and intercropping systems provides the opportunity for risk minimisation and income diversification qmongi
wsmqll and marginal farmers. From the ecological perspective, agro-biodiversity conservation, soil health, and 'rhe‘
‘ ' reduction of the dependency on chemical inputs all play a role with these crops. Recent policy initiatives - promotion of |
;mllle'rs and nutri-cereals, inclusion in public distribution and mid-day meal schemes, focussed research programmes,
etc - have given their relevance in national agricultural planning a further impetus.

‘ i Despite these promising prospects, various challenges still stand in the way of large scale adoption and mouns'rreqmlng
:of potential crops into the Indian agriculture. Limited investment in systematic research and breeding has resulted in a ;

1Iimi'red range of high yielding, location specific and stress tolerant varieties. Weak seed systems, poor agronomic |

pdckqges, and poor mechanisation options limit the productivity and scalability. Post-harvest constraints - e. g ‘
processmg and absence of value addition infrastructure, short shelf life, etc., further reduce market competitiveness. | ‘
‘Addl'rlonqlly, inadequate market linkages, price fluctuation, lack of consumer awareness and lack of assured ! ;
iprocuremen’r are disincentives for farmers to grow these crops on commercial scale. Policy support while improving, is
fs'rill fragmented and uneven across regions. The conclusions of the abstract are that to realize the full potential of these !
‘crops an integrated approach that includes targeted research and development work, strengthening of seed and value | :
‘chcuns, policy coherence, and consumer-centric promotion of markets is needed. Mainstreaming of potential crops in the | w
‘GngCU|1‘UI’G| systems of India is thus necessary, not only to augment farm incomes and nutritional security, but also 'ro;
' achieve long term sustainability and resilience in the face of climate change and socio economic challenges.
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Mobile-based agrometeorological advisory dissemination of climate
resilient verticals for enhancing rice and mustard productivity

Meera Mahanty*1, Biswa Ranjan Nayak, Chinmaya Kumar Das, Utkalika Naik, Umasankar Nayak, Jubuli Sahu,
Deepanjali Dugal, Chinmaya Sahu, and Tushar Ranjan Mohanty
Odisha University of Agriculture and Technology, Bhubaneswar, India

Absirqci

; Digital technologies play a vital role in strengthening climate-smart and information-driven agricultural :
iex'rension systems. The Agromet Field Unit (AMFU), Regional Research and Technology Transfer Station (RRTTS), Ranital
' adopted Raghunathpur village of Maitapur block of Baleswar district, from 2023 onwards under a village qdop'rioni
iprogramme to enhance farmers’ access to timely and actionable agricultural information. As part of this initiative, |
ith'rsApp was utilized as an Information and Communication Technology (ICT) platform for disseminating
' agrometeorological advisories, including short- and medium-range weather forecasts, pest and disease outbreak aler'rsi
igenera'fed from surveillance, and real-time market price information. During the Kharif and Rabi season of 2024-25,
l'rhe timely dissemination of advisories enabled farmers to undertake prompt crop management interventions in rice and | ‘
rapseed mustard, particularly during the Cyclone DANA event (22-28 October), thereby minimizing weather- |nduced
icrop losses. An impact assessment survey conducted in the first week of July 2025 involved 50 farmers, comprising 25
‘odop'rers and 25 non-adopters of WhatsApp-based agromet advisories. The results showed that advisory adop'rers
‘recorded an average yield increase of 2.2 quintals per acre and an additional net return of X5,861 per acre in rlce
‘culhvohon and 14% yield enhancement in mustard variety Sampoorna compared to non-adopters. The s’rudy‘
 demonstrates that mobile-based ICT tools, supported by digitally generated weather and pest intelligence, effec'rlvely
funchon as smart advisory systems and complement loT-enabled data streams. The findings highlight the potential of
scalable digital platforms in enhancing farm-level decision-making, productivity and resilience under increasing cllmahc
vquqblll'ry

Keywords ICT in agriculture, Agrometeorological advisories, WhatsApp-based extension, weather forecast, Rlce,
‘ ' Rapeseed-Mustard
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Response of rice varieties to different levels of irrigation under aerobic
condition

B. R. Nayak, A.K. Padhiary, U.S. Nayak, U. Naik, M. Mahanty and C.K. Das
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

; The field experiment was conducted West Central Table Zone, Odisha during summer season of 2019 & 2020 to
is'rudy effect of medium duration rice varieties with varying irrigation regimes under aerobic condition. The experimen'ri
'was laid out in split plot design having four irrigation regimes (Irrigation at IW /CPE = 1.0, 1.5, 2.0, 2.5) in main plof%
itreo'rmen'rs and four varieties (Naveen, MTU-1010, CR Dhan-201 and CR Dhan-204) in subplot treatments. The result !
ishowed that higher grain yield was recorded at IW/CPE = 2.5 (4.07 t/ha) ,which was significantly superior to rest of
' other irrigation regimes except IW/CPE = 2.0 ( 3.90 t/ha) that was at par with IW/CPE = 2.5 .Whereas, in case of
icul'rivcrs, higher grain yield was obtained with CR-Dhan 201( 3.54 t/ha) which was significantly superior to rest of other !
cultivars except Naveen (3.30t/ha) which was at par with CR-Dhan 201.The FWUE at IW/CPE 1.5 ( 40.7 1kg/ ha-cm) |
' was recorded higher which was at par with other irrigation regimes except IW /CPE 2.5. The higer B: C ratio (1.74)
iqu observed at IW/CPE 2.0 and it was at par with IW/CPE 2.5 (1.73) and significantly superior to rest other !
iirriga'rion regimes. Whereas in cultivars, FWUE of 41.60kg/ ha-cm and B:C ratio (1.62) were observed with CR Dhcn§
1201 and significantly superior to rest of other cultivars. It may be concluded that rice grown under aerobic cul'rure,§
ivqrie'ry ‘CR Dhan 201’ was found optimum as it has resulted in highest growth of aerobic rice and realizing higher
iproducﬁvify besides enhancing economically profitability at irrigation regimes at IW/CPE 2.0 in West Central Tab|e§
Land Zone of Odisha under aerobic condition. ]

Keywords: Aerobic rice, Water use efficiency, IW /CPE ratio, Yield attributes, Growth parameter, B :C ratio
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Exogenous melatonin dipping mitigation of pericarp browning and
oxidative deterioration in 'Shahi' Litchi (Litchi chinensis Sonn.) during
ambient storage

Chaman Kumar*, Ankit Kumar, and Akhand Pratap Pandey
ICAR-National Research Center on Litchi, Muzaffarpur, India

Abstract:

Shahi' litchi (Litchi chinensis Sonn.) is highly susceptible to rapid post-harvest deterioration, primarily due to physi- !
‘ologiccll weight loss (PLW) and enzymatic pericarp browning under ambient conditions. This study evaluated the effica-!
‘cy of exogenous melatonin dipping at various concentrations (0.5, 1.0, 1.5, and 2.0 mM) on the shelf-life and phy5|co-
chemlcal properties of 'Shahi' litchi stored in punnet boxes. One-way ANOVA revealed that while Total Soluble Sollds
(TSS) and Titratable Acidity (TA) remained relatively stable across treatments throughout the 5-day storage perlod
mela'ronm significantly influenced Vitamin C retention, PLW, and browning index (p < 0.05).

By Day 5, the control (S1) exhibited the highest degradation, with Vitamin C levels dropping to 6.67 + 0.58 mg/1 OOg
rand the browning index reaching a peak of 3.00 £0.06. In contrast, melatonin treatments significantly mitigated these |
‘Iosses The 1.0 mM melatonin dip (S3) emerged as the most effective treatment, recording the lowest browning index‘
1 .70 £0.02 and significantly higher Vitamin C retention 16.67 +0.58 mg/100g compared to the control. Al'rhough
w physwloglcql weight loss (PLW) generally increased across all treatments by Day 5, reaching up to 22.84% in S5, 'rhe
moderq're concentration of 1.0 mM (S3) maintained a superior balance between biochemical stability and visual qp-
peal These results demonstrate that an exogenous melatonin dip of 1.0 mM effectively delays senescence and sup- |
‘presses pericarp browning, providing a viable post-harvest strategy for extending the shelf-life of 'Shahi' litchi Underw
ambient storage conditions.

Keywords: Shahi Litchi, Melatonin, Post-harvest life, Pericarp browning, Vitamin C,.
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In vitro screening and morpho-biochemical studies on herbicide tolerance
in Indian Mustard (Brassica juncea (L.) Czern and Coss)

Esha Mishra'!, C.K. Das'*, U. Naik!, B.R. Nayak'!, M. Mahanty'!, Umasankar Nayak!, H.V. Singh2, and L. Meena?
1Odisha University of Agriculture and Technology, Bhubaneswar, India
2|CAR-Indian Institute of Rapeseed Mustard Research, Bharatpur, India

Abstract:

Different stresses including abiotic (high temperature, salinity and drought) and biotic (weed,insect pests andi
pathogen) affect growth, reproduction and productivity of crop plants by altering their biochemical circuits. Weed is a
' major major problem in Indian mustard (Brassica juncea, 2n=AABB=36) which reduces its productivity by due 'ro§
icrop-weed competition for resources(water, nutrient, space and light) during initial vegetative phase. Herbicides !
iminimize losses due to weed but by jeopardizing environment in the long run.Therefore, development of herbicidqli
' tolerant(HT) mustard is an important goal of mustard breeding programme. In this investigation, an attempt is made to
identify the herbicide tolerant mustard genotypes deploying in vitro screening of 40 genotypes of mustard in MS-agar |
imedium with varying concentrations of pre-emergence herbicide pendimethalin and the post-emergence herbicidei
‘quizalofop ethyl.Significant genotypic variability was recorded across morpho-biochemical parameters such c:s‘
; germlnqﬂon percentage, seedling length, root and shoot growth, shoot-root ratio, seedling vigour index, and chlorophyll ;
(a, b, and total) content. Tolerant genotypes consistently maintained higher germination rates, greater seedllng‘
elongomon balanced shoot-root allocation, and superior chlorophyll stability compared to susceptible lines, wh|ch
exhlbl'red severe growth retardation and pigment loss under herbicide stress. Among all the genotypes, ORM 2019-31 !
‘recorded higher level of tolerance to pre-emergence herbicide pendimethalin and post-emergence herbncnde‘
‘quiquofop ethyl while JD6 recorded susceptible response in in vitro screening & morpho-biochemical studies. All 'rhese‘
flndlngs would be helpful in the development of HT-mustard for minimizing yield loss under weed pressure in chcmglng ‘
cllmofe

Keywords: Indian Mustard, Herbicide Tolerance, Yield loss, in vitro screening
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I
Impact of insecticide seed treatment during storage on seedling health,
vigour, and physio-biochemical traits of Green Gram (Vigna radiata (L.) R.
Wilczek)

Jwela Priyadarshini Behera, Chittaranjan Sahoo, Rajkumari Bhol, Uttam Kumar Behera, Manoj Kumar Rout*,
Tanmay Lalitendu Mohanty, Madhusmita Bal and Nikita Mandal
Odisha University of Agriculture and Technology, Bhubaneswar, India

| Abstract:

‘ Vigna radiata (L.) R. Wilczek, or green gram, is a significant pulse crop that is valued for its high protein con'ren'ri
and contribution to sustainable farming. However, seed viability, vigor, and eventual crop establishment are negatively
iimpacted by insect infestation-induced seed degeneration during storage. Insecticide treatment of seeds has been!
iwidely used to safeguard stored seeds; nonetheless, their possible impact on the physiological and biochemical charac-
‘teristics of seedlings necessitates rigorous assessment to guarantee the absence of phytotoxic effects (Copeland &
iMcDonqld, 2001). Developing safe and efficient seed care and storage techniques requires an understanding of these !
reactions (Bewley et al.,, 2013). The goal of the current study was to determine how new pesticide treatments affected
rgreen gram (Vigna radiata (L.) R. Wilczek) seeds that were preserved, as well as to analyze the physiological, bio-i
ichemicql, and morphological characteristics of the seedlings that affected their vigor, growth, and health. In 2024
2025, the experiment was conducted in a lab at the Department of Seed Science and Technology and in a net house at
‘the Department of Plant Physiology, College of Agriculture, OUAT, Bhubaneswar. In a completely randomized design§
iwi'rh three replications, eight insecticide treatments and an untreated control were assessed. During storage, seed
igermino’rion was greatly enhanced by insecticide treatments. Flupyradifurone 200 SL @ 8 ppm showed the highesti
rgermination rate among the treatments (88.00% at 3 months after treatment [MAT] and 87.00% at 6 MAT) ini
icomparison to the untreated control (76.67% and 76.33%, respectively). At 3 MAT and 6 MAT, the mean germination !
' of treated seeds was 86.3% and 85.3%, respectively, demonstrating efficient pest control without phytotoxic effec’rs.§
ilnsec’ricide treatments significantly increased seedling vigour indices; at 3 and 6 MAT, Pyriproxyfen 10 EC @ 2 ppm§
irecorded the highest Seedling Vigour Index-I (3,783.01 and 3,590.66) and Spinetoram 11.7 SC @ 3 ppm recorded !
' the highest Seedling Vigour Index-Il (22,635.00 and 19,397.33). Untreated seeds, on the other hand, showed reduced§
ivigor, indicating diminished establishment potential. When compared to the control, treated seedlings exhibifed}
iconsiderqbly better morphological characteristics, including shoot length (22.8-23.1 cm), root length (15.2-16.5 cm), :
‘plant height (45.0-66.3 cm), and seedling dry weight (0.23-0.25 g). Healthier seedling growth was furtheri
idemons’rrated by increased internode elongation, branching, and leaf area. With greater mean protein (25.4% at 3
iMAT; 22.5% at 6 MAT), carbohydrate (59.5% at 3 MAT; 56.7% at 6 MAT), starch (34.1% at 3 MAT; 29.7% at 6
' MAT), and ash levels, biochemical analysis demonstrated improved seed reserve preservation in treated seeds. Treated
iseedlings also recorded higher chlorophyll content (chlorophyll a: 0.826—1.188 mg g™ at 30 DAS and O.752—O.892§
img g ! at 45 DAS; chlorophyll b: 0.087-0.139 mg g™ ' at 30 DAS and 0.071-0.131 mg g™ ! at 45 DAS), indicating :
i sustained photosynthetic capacity. Overall, the results demonstrate that insecticide seed treatments effectively pro'recti
is'rored green gram seeds from insect damage while preserving germination, vigour, growth, and biochemical integrity.
iThe findings provide a scientific basis for integrating insecticide seed treatments into storage and crop management !
practices to ensure robust seedling establishment and enhanced productivity. :
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Comparative evaluation of morpho-physiological and biochemical traits in
diverse potato (Solanum tuberosum L.) genotypes

Jyotirmayee Tadingi, Chittaranjan Sahoo*, Ashok Mishra, Uttam Kumar Behera, Manoj Kumar Rout, Soubhagya
Behera, Madhusmita Bal and Nikita Mandal
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

‘ One of the most significant tuber crops in the world, the potato (Solanum tuberosum L.), belongs to thei
: Solanaceae family and is highly valued for its high starch content, nutritional value, and suitability as a food crop. A
iCompqraﬁve Evaluation of Morpho-Physiological and Biochemical Traits in Diverse Potato (Solanum tuberosum L.):
' Genotypes was carried out at the Research Farm of the All India Coordinated Research Project on Potato, Odishqi
University of Agriculture and Technology (OUAT), Bhubaneswar, during the rabi season of 2024—-2025. A Randomized
Block Design with four replications was used to assess five potato genotypes: Kufri Ganga (G;), Kufri Thar-1 (G,), Kufri |
' Sinduri (G3), Kufri Uday (Gy), and Atlantic. Different biochemical parameters like chlorophyll a, chlorophyll b, to'rqli
ichlorophyll, starch, protein, ascorbic acid, and reducing sugars, which are known to vary significantly among potcn‘o§
igeno'rypes (Ezekiel et al., 2013) were assessed and also evaluations were carried out based on many |
' morpho-physiological characteristics such as plant height, number of leaves per plant, number of leaflets per Iec:f,§
inumber of shoots per plant, root length, dry matter content, and chlorophyll content (SPAD value). At harvest, yieldi
iq'r'rribu'res were recorded, including the number of tubers per plot, the weight of tubers in various size categories (<20 !
'g, 20-50 g, and >50 g), and the overall yield of tubers. Significant genotypic variance among the assessed culﬁvors§
iqu found in the results. With the highest number of tubers per plot, tuber weight across all size grades, total 'ruberi
iyield (24.35 t ha™'), plant height (40.38 cm), number of leaves per plant (7.00), number of leaflets per leaf (6.32),
'number of shoots per plant (4.36), and dry matter content (18.1%), Kufri Ganga demonstrated superior performance
ifor the majority of yield and growth parameters. The genotype Atlantic had the largest root length (9.70 cm), SPAD%
ichlorophyll value (40.35), and chlorophyll a content (1.76 mg g~' FW). Kufri Uday had the highest reducing sugar
| concentration (105.08 mg 100 g~' FW), while Kufri Sinduri had the highest protein (2.54 g 100 g~' FW), ascorbic acid
1(1 6.84 mg 100 g™ ' FW), and starch content (17.38%), while Kufri Uday exhibited the highest reducing sugar con'renﬂ
1(105.08 mg 100 g™!' FW) and chlorophyll b content (0.84 mg g™' FW). Kufri Thar-1 showed the maximum total:
' chlorophyll content (1.97 mg g™' FW). Overall, the study highlights considerable genotypic variability in§
imorpho-physiologicol, biochemical, and yield traits of potato, with Kufri Ganga emerging as the most promising§
igeno'rype under the agro-climatic conditions of Bhubaneswar. The observed variability among genotypes indicates
' substantial scope for selection of superior potato cultivars based on morpho-physiological and biochemical traits for§
enhanced productivity and quality !
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Physico - chemical properties of wild Jujube (Ziziphus oenoplia L.) fruits as
influenced by pre and post harvest conditions

Nikitasha Dash'* Gopa Mishra?*, Nandita Jena2, and Sipra Mohapatra’
10Odisha University of Agriculture and Technology, Bhubaneswar, India
?|nstitute of Agricultural Sciences, S’O’A University, Bhubaneswar, India
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Abstract:

The investigation entitled “Physico-Chemical Properties of Wild Jujube (Ziziphus oenoplia L.) Fruits as Influenced§
by Pre- and Post-Harvest Conditions” provides valuable insights into the nutritional quality and potential health benefitsi
iof Kanteikoli fruits, focusing on the effects of storage and the collection of fruits from different locations in Odisha. The |
fruits were analyzed for ascorbic acid, phenolic compounds, sugars, and other biochemical parameters.i
ithrqtpur-sourced fruits exhibited higher levels of ascorbic acid & phenolic compounds, suggesting better an'rioxidan'ri
iproper'ries compared to samples from Bhawanipatna and Kamthana. Vitamin C content (ascorbic acid) declined with |
rincreased storage duration, consistent with known degradation during storage. Fresh fruits retained the highest nutrition-
§q| values across all locations. Fruit quality and weight varied significantly across different maturity stages, in line with
natural ripening processes. The fruits are rich in minerals and antioxidants, indicating potential as a functional food. An- !
' tioxidant and antimicrobial properties suggest therapeutic applications. Study Period was 2020-2022. Experiment qui
iconducfed in PG Laboratory, Department of Horticulture, Siksha ‘O’ Anusandhan University, Bhubaneswar, Odisha. Thei
isfudy uses Randomized Block Design (RBD) with 9 treatments (T1-T9) and 6 replications and collection sites were |
' Bhawanipatna, Kamthana, Bharatpur with three storage durations: Fresh (O weeks), 1-week storage, 2-week s'rorqge.i
iThe fruits have high antioxidant content and nutrient density highlight their role in promoting health and comba’ringi
ioxidqﬁve stress-related diseases. It has potential for developing health supplements or functional food products, !
rexplore therapeutic properties, focusing on antioxidant and antimicrobial activity. It investigates domestication andi
iculfivotion practices to optimize production and quality. It evaluates the fruits’ role in enhancing food security cmd§
iqddressing malnutrition. Wild jujube fruits present promising avenue for nutritional enhancement and therapeutic
applications. Continued research and development could unlock their full potential, contributing significantly to bo'rhi
public health and agricultural innovation. :

Keywords: Wild ber, Anti-oxidant, Nutritional, Anti-microbial, Therapeutic.
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Precision horticulture as a climate-smart pathway for sustainable agri food
systems

Soumadeep Putatunda*1, Dipika Sahoo!, Pradyumna Tripathy! , G. C. Acharya?, Nityamanjari
Mishra'!, Ananya Mishra!, Disha Baishnabi'!, Ankita Mohapatra!, and Natasha Dewan!
1Odisha University of Agriculture and Technology, Bhubaneswar, India

2|CAR-IIHR-Central Horticultural Experiment Station, Bhubaneswar, India

Abstract:

The world food system is facing pressures from climate variation, natural resource depletion and growing !
demand for safe, nutritious foods. Precision horticulture combined with climate smart agriculture (CSA) prlnC|p|es,:
' provides a transformative avenue to construct resilient and sustainable agri-food systems. Precision agriculture use |
1'rechno|ogies like remote sensing, geographical information systems (GIS), internet of things (loT), artificial intelligencei
‘and data driven decision support tools to optimize input uses, maximizing crop productivity and minimizing :
‘enV|ronmen'rc1| footprints. When integrated with CSA approaches that mainly include climate adaptation, mitigation qnd
' productivity enhancement precision horticulture has potential to significantly help namely climate adaptation, ml'rlgq'rlon,‘
wond productivity enhancement—precision horticulture can significantly improve resource-use efficiency, reduce‘
greenhouse gas emissions, and strengthen resilience against climate-induced stresses. Climate smart interventions in:
hor'rlcul'rure, including precision irrigation, site-specific nutrient management, protected cultivation, stress- 'roleroln'r‘
‘vque'rles, and real-time pest and disease monitoring, contribute to sustainable intensification while conserving 50|I,‘
;wq'rer, and biodiversity. These approaches not only stabilize yields under erratic climatic conditions but also |mprove‘
;produce quality, nutritional value, and market competitiveness. Furthermore, the integration of precision ’rechnologles‘
racross the value chain from production to post-harvest management supports traceability, reduces post-harvest Iosses,:
;ond promotes circular and low carbon agri-food systems. Emphasis is placed on technological innovations, policy !
isuppor'r, capacity building, and inclusive adoption strategies necessary for scaling precision-based solutions, particularly

rin smallholder-dominated production systems. Advancing precision horticulture within a climate-smart framework is‘

icrucial for ensuring food and nutritional security, environmental sustainability, and economic viability in the face of !
| future climate challenges.
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Assessment of Potato (Solanum tuberosum L.) physiology under
conservation (zero) and conventional tillage

Regeti Udayasri, Chittaranjan Sahoo*, Ashok Mishra, Uttam Kumar Behera, Swarnalata Das, Manoj Kumar Rout,
Madhusmita Bal and Nikita Mandal
Odisha University of Agriculture and Technology, Bhubaneswar, India

Abstract:

‘ One of the most significant tuber crops in the world, potatoes (Solanum tuberosum L.) are essential to food and
'nutritional security. While conservation techniques like zero tillage enhance soil structure, water-use efficiency, and crop |
performance, conventional tillage techniques, despite being widely used, frequently result in increased production costs,
isoil degradation, and moisture loss. By increasing soil moisture and nutrient availability, zero tillage with residue reten-
‘tion has been shown to improve crop productivity and physiological efficiency (Lal, 2015). However, there is a lack of |
ida'ra regarding the physiological and biochemical reactions of potato genotypes under zero tillage systems, which calls
ifor a methodical assessment. The present investigation entitled “Assessment of Potato (Solanum tuberosum L.) Physiology
‘Under Conservation (Zero) and Conventional Tillage” was conducted to evaluate the influence of zero tillage on
physiological, biochemical, and yield parameters of potato. The experiment was carried out during the Rabi season of
2024-2025 at the research farm of the All India Coordinated Research Project on Potato, Odisha University of Agricul-
‘ture and Technology (OUAT), Bhubaneswar. Five potato genotypes—Kufri Lohit, Kufri Uday, Kufri Ganga, Kufri Sinduri, !
iond Atlantic—were used as sub-plot treatments in the split-plot design of the field experiment, which was repeatedi
ifour times. The main plot treatments were zero tillage and conventional tillage. To evaluate the relative effectiveness of
‘tillage regimes and genotypes, growth, physiological, biochemical, and yield characteristics were measured. The find- |
iings showed that, in comparison to conventional tillage, zero tillage considerably increased plant height, the number of
ishoofs per plant, the number of leaves and leaflets per plant, root length, root weight, and shoot weight. Under zero§
‘tillage, biochemical characteristics such as chlorophyll a, chlorophyll b, total chlorophyll, glucose content, starch content, !
iqscorbic acid, and protein content were also greater, suggesting improved photosynthetic activity and physiologicqli
efficiency (Hobbs et al., 2008). Kufri Uday and Kufri Ganga were the genotypes with the highest tuber yield under |
i zero tillage (24.07 t ha™'), while Atlantic had the lowest yield under conventional tillage (16.34 t ha™'). Under zero '
i’rillage, Kufri Uday had the most marketable tubers (>50 g and 20-50 g), while Atlantic had the fewest under conven-
i’rional tillage. On the other hand, with conventional tillage, Kufri Uday had more tiny tubers (less than 20 g). Overall, by
rimproving potato physiological performance, biochemical composition, and tuber production, zero ftillage in conjunction !
iwifh straw mulching outperformed conventional tillage. According to the study, zero tillage is a practical conservcn‘ion§
is'rrq'regy for raising profitability and productivity, especially for small and marginal farmers. Kufri Uday and Kufri§
iGanga were found to be the best suited cultivars under zero tillage circumstances among the genotypes that were§
i studied. |
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Effect of nano-fertilizers in enhancing mustard productivity in Odisha

U. Naik *1. C. K. Das?, B.R. Nayak!, M. Mahanty!, U. Nayak?!, H.V. Singh!, L. Meena?, S. Mohanta3, and A. Fatima*
1Odisha University of Agriculture and Technology, Bhubaneswar, India

2|CAR-Indian Institute Of Rapeseed Mustard Research, Bharatpur, India

3Centurion University of Technology & Management, Parlakhemundi, India

4Dr. Kalam Agricultural College, Kishangani, India

' Abstract:

Indian Mustard (Brassica juncea) is the 3rd important edible oilseed crop of India next to groundnut and soybeqn |
Indlq has 12-15% of the world’s area under oilseed but account for less than 6-7 % of world’s production to meet 'rhe
‘need of about 17% of world population. Indian Mustard is a potential oilseed crop grown in the rice-based cropplngw
sys'rem of Odisha. This frial was conducted in Rabi season of 2024-25 at RRTTS, Ranital farm with need-based!
‘recommended agronomic practices & intercultural operations. The experiment was laid out in a factorial RBD de5|gn‘
W|'rh the treatments comprised three fertility levels (F1-100% RD-NP, F2-75% RD-NP and F3-75% RD-NP) in main
ch'rors and three sub factors (N1- 2 spray of nano-urea, N2-2 spray of nano-DAP, N3- 2 spray of nano-urea & 2
spray of nano-DAP) and one absolute control(water spray). The treatments were replicated thrice. The fertility Ievel
W|'rh 100% RD-NP was significant superior over other fertility levels in term of growth attributes (height of plant, number
of branches, dry matter accumulation and relative growth rate) and yield attributes. Among the nano fertilizers, N3- 2
sprqy of nano-urea & 2 spray of nano-DAP (1092 kg/ha) resulted highest yield which is statistically at par with 100%
RD NP+2 spray of nano DAP(1020 kg/ha) and having significantly superior impact over all other treatments W|'rh
! respecf of growth factors (plant height, number of branches/plant), yield attributes and yield.

‘ Keywords: Brassica juncea, Nutrient, Nano fertilizers
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Hindustan Urvarak & Rasayan Limited (HURL)

is a pioneering force in India’s agricultural landscape, dedicated to
empowering farmers and enhancing agricultural productivity. As a
prominent joint venture of Maharathna CPSEs — Coal India Limited,
National Thermal Power Corporation Limited, Indian Oil Corporation
Limited and of other two companies i.e. Fertilizer Corporation of India
Limited & Hindustan Fertilizer Corporation Limited, HURL is committed
to produce high-quality urea through its state-of-the-art manufacturing
facilities located in Gorakhpur, Barauni and Sindri.

Our mission extends beyond production; about promoting sustainable
farming practices. With innovative products, we enable farmers to
improve crop yields and enrich soil health, paving the way for a greener
and prosperous future.

At HURL, we believe in collaboration and are driven by a vision of
transforming India’s agricultural ecosystem. Join us on this journey
toward sustainable agriculture and empowered farming communities!
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Millets for nutrition and climate action: An integrative review of agronomy,
processing, and nutritional outcomes

Devyani Ramola*
Govind Ballabh Pant University of Agriculture & Technology, Pantnagar, India
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Abstract:

Millets are traditional C4 crops that in recent years have returned to the scientific and policy agenda due to an
uncharacteristic capability of managing the type of climate stress that is currently affecting the larger cereals. Reading !
i'rhe literature, it was apparent that the research on agronomy, nutrition, and processing of millets has expanded rapidly !
'not necessarily in a linked manner. These small-seeded cereals have repeatedly been demonstrated to survive wi'rhini
the drought, high temperature and poor soils environment, which is most likely to occur due to their characteristics such as

' deep rooting and effective pathways of stress-response. Meanwhile, biofortification advancement particularly in pearl
millet has boosted the levels of grain iron and zinc to amounts that may have importance to the nutrition of the !
ipopulq'rion, albeit not always consistently across environments. The nutritional data is positive but subtle. Minerals and
ibioqcﬁve compounds are present in good quantities in the millets, but the usefulness of this depends on the processing

‘method since phytates and other antinutrients may inhibit the absorption. Fermentation, decortication and extrusion

‘methods are regularly shown to enhance bioavailability, though the vast majority of the outcome is due to small and
controlled studies instead of actual food systems.

3 This field is promising but scattered. In this review | present a three-node, field-to-plate strategy that links climate
‘resilient nutrient enriched staples, nutrient preserving processing and institutional procurement pathways to bring an
tinfegrated approach in positioning millet as a climate resilient, nutrient dense staple in future food system.

Biography:

Devyani Ramola is a third year B.Sc. Agriculture student at GB Pant University of Agriculture and Technology, Pantnagar,
India. She has worked as a student research assistant on forage oat quality and yield traits, and forage sorghum genetic variability
and diversity analysis, contributing to three research papers and a book chapter currently under review. She also developed a
digital service platform connecting over 200 beekeeping farmers, supporting government registrations, training access, and apiary
management. Her research interests focus on improving crop nutritional quality and resilience to advance sustainable agriculture
and future food security.
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Crop water budgeting and spatial estimation for different establishment
methods of Rice (Oryza sativa L.) under canal command using remote
sensing and GIS

P. Nandini'*, K. Avil Kumar?, M. Goverdhan3 ,T. L. Neelima#4, K.Chandrasekar’, and T. Ram Prakashé
1.2346Professor Jayashankar Telangana Agricultural University, Hyderabad, India
SRegional Centre, National Remote Sensing Centre, Hyderabad, India

Abstract: :

Water scarcity and inefficient use of irrigation resources in canal command areas necessitate the development of
‘sustalnable rice cultivation strategies. This study was undertaken to assess the impact of different crop es’rabhshment
methods and irrigation schedules on crop water budgeting and to spatially estimate rice area and water reqmremen'r
‘usmg remote sensing (RS) and GIS technologies.

: Field experiments were conducted on sandy clay loam soils at the Agricultural Research Station, qupqsngr,‘
Telcmgcma, using a split-plot design with three establishment methods—dry direct seeding (DDSR), wet direct seedlng
(WDSR) and transplanting (TPR)—and three irrigation schedules: continuous submergence (CS), saturation and qlternqte
:we'r'rmg and drying (AWDI). WDSR showed significant improvements in plant growth, yield attributes, nutrient up'rclke1
cmd energy efficiency, with a mean grain yield of 6446 kg ha™', while DDSR recorded the lowest performance. Irriga- |
'rlon schedules showed no significant effect on most growth and yield parameters, but AWDI exhibited the highest |rr|-‘
‘gahon water use efficiency (6.93 kg mm™1) and economic viability.

‘ Remote sensing data from SkySat and Sentinel-2A were used to classify rice area with accuracies of 98. 33%
ond 85%, respectively. The SEBAL-GEE model estimated crop water requirements as 5.12 TMC in 2021 and 4.56 TMC
|n 2022. Replacing TPR with DDSR and adopting shorter-duration varieties could save up to 15% and 14.6% of water,
respechvely, enabling irrigation of an additional 2,908 to 2,760 ha.

Th|s study highlights the critical role of combining agronomic practices with geospatial tools for effective water
budgehng and planning in rice-based canal command areas. The findings provide robust evidence for scollng‘
sus'ralnable establishment methods and irrigation strategies to improve water productivity, energy use and cllmq're
reS|I|ence in irrigated rice ecosystems.

; Keywords: Rice, Water budgeting, WDSR, AWDI, Remote sensing, SEBAL, GIS, Water productivity
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I
Innovative technologies for the effective management of wild herbivores in
the semi-arid agricultural landscape of Jodhpur, Rajasthan

Surjeet Singh Bharath'*, Vipin Chaudhary? , and Mahendra Choudhary?
'Jai Narayan Vyas University, Jodhpur, India
2CAZRI, Jodhpur, India

Abstract:

In present times, demand for agricultural produce has increased manyfold; to meet this challenge, we are'
expdndmg the area under cultivation, which in turn reduces the natural habitats of wild animals. This reduction in 'rhe
‘ ‘natural habitat of wild herbivores has forced these animals to move into our crop fields and other human setups.

3 Wild herbivores are becoming pests in agricultural landscapes. As these wild herbivores, such as nilgai, W|Id
'boar, chinkara, hare, etc, are protected under Section Il of the Wildlife Protection Act of India, management efforts are
‘more challenging. To manage these wild herbivores, traditional methods used are not very effective and also not very
eff|C|en'r Therefore, the need for the Development and Refinement of Management Technologies and tools has
emerged which provides economic, effective management of these wild herbivores, besides complying with the Wlldllfe
‘ Pro'rec'rlon Act of India.

In the present study, we evaluated some of these technologies with ecological considerations, such qs‘
' communication, smell, etc. These traits were exploited to develop various tools like bio-acoustic tools, ecanon, olfoc’rory
‘repellen'rs, and solar fencing for effective and non-lethal management of these wild herbivores in crop fields. Thelr
‘efflcqcy was evaluated in the villages located around the Jodhpur district. The damage (by all three wild herblvore1
ispecies) before the use of these management technologies was quite alarming in the kharif crops, such as Bajra, Moong, |
rand Guar ranged between 1.6 to 37%, 2.7- 15.7% and 1.0 — 12.3, respectively. :

Damage in these crop fields was effectively contained up to 0% in these crops by using the comparative analysis
iof bio-acoustic gadget, e-canon, olfactory repellent, and solar fencing alone and in integrated fashion, also revealed
‘that these technologies are very effective. The best management technology found during this study was the integration |
iof olfactory repellent and solar fencing, it provided 100% relief from any of these wild herbivores. Result shows 'rhoﬁi
f'rhese non-lethal technologies provide effective management of wild herbivores in the crop fields. !

Keywords Human-Wildlife Conflict, Wildlife Protection Act of India, pest, nilgai, wild boar, kharif, e-cannon, blo-
: - acoustic, olfactory repellent, solar fencing ;
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Impact of heat Stress on anti-nutritional compounds in Garden Pea (Pisum
sativum L.)

Vatsala Tewari*, Alka Verma, and Priyanka Panwar
G. B. Pant University of Agriculture and Technology, Pantnagar, India

Abstract:

Anti-nutritional factors such as phytic acid and tannins are naturally present in legumes and can adversely qffecH
inu'rri'rionql quality by reducing mineral bioavailability and protein digestibility. Phytic acid chelates essen'riq|§
imicronu'rrien'rs, while tannins interfere with nutrient utilization, making their assessment under abiotic stress conditions !
'particularly important. Heat stress during reproductive development is known to influence metabolic pq'rhwqys,i
potentially altering the accumulation of these compounds and thereby affecting nutritional outcomes. :

With this objective, a field experiment was conducted at Vegetable Research Centre, G.B.P.U.A&T, Pqntnngri
iduring the rabi season of 2024—2025 to evaluate the effect of heat stress on phytic acid and tannin content in garden:
'pea (Pisum sativum L.). An augmented block design with eight blocks was used to evaluate twenty genotypes and twoi
ichecks under normal season (November 2024) and heat stress (February 2025) conditions. Independent analysis of§
ivariance revealed highly significant genotypic differences (p < 0.01) for both traits under each environment. Under
'normal conditions, phytic acid content ranged from 639.75 to 1113.25 mg/100 g with a mean of 922.76 * 28.52§
img/]OO g, whereas under heat stress the mean decreased to 897.44 + 26.98 mg/100 g (range: 631.14—1095.33§
img/]OO g). In contrast, tannin content increased from 158.71 + 3.30 mg/100 g (range: 136.05-178.07 mg/100 g)
iunder normal conditions to 186.24 + 3.91 mg/100 g (range: 160.99-210.47 mg/100 g) under heat stress. 3

The findings indicate that heat stress can alter the accumulation of major anti-nutritional factors in garden peq,§
iwifh a modest reduction in phytic acid and a marked increase in tannin content. Such responses have implications for the
inu'rri'rionql quality of pulses under future climate scenarios and should be considered when selecting genotypes for heat |
resilience and improved nutritional profiles. :

'Keywords: Garden pea (Pisum sativum L.), Heat stress, Abiotic stress conditions, Antinutritional factors, Phytic acid,§

i Tannin
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Agronomic biofortification for improving nutritional security in cereal crops

Jakku Prasanna'*, Chandana P!, Gowtham G, Lavanya N2, and Varsha N3
Tamil Nadu Agricultural University, Coimbatore, India
: 2Professor Jayashankar Telangana Agricultural University, Hyderabad, India
= 3Kaveri University, Hyderabad, India

| Abstract: 3
: India has 189.2 million people i.e. 14% of the population as undernourished. The percentage of children under§
i'rhe age of five who are stunted, wasted and are underweight are 38.4, 21.0 and 42.5 per cent respectively. 53.1 per
icen'r of women of reproductive age between 15 to 49 years are Anaemic. These findings highlight the prevalence of !
: chronic malnourishment in India. Malnutrition are more prevalent in the underdeveloped and developing countries, which
iunfor'funa'fely overlaps with soil nutrient status and socio-economic conditions. The continued negligence of micronu'rrienﬂ
iferﬁlizers in the fertilizer program and the indiscriminate application of the high-analysis micronutrient-free fertilizers
under intensive agriculture led to imbalance of nutrients in the soil resulting in micronutrient deficiencies. The
imicronu'rrien'r deficiencies in soils reduce crop yields and produce poor nutritional quality of the edible parts of crops,i
resulting in malnutrition in human populations. Currently, there is sufficient evidence available to say that biofortification |
' will improve nutritional quality of crops, where it aims to enhance the contents of micronutrients in the edible parts of%
icrops. Biofortification of crops is the cost-effective approach where the increased nutrients in staple crops will alleviate
i'rhe issue of malnutrition. The Government of India has taken an important step in linking agriculture and nutrition with |
' biofortification. In recent years, ICAR and allied institutions have released 152 nutrient-rich and biofortified varieties |
iqcross major crops, including cereals, millets, pulses, oilseeds and horticultural crops, to strengthen nutritional security.
iAgronomic biofortification emerges as a rapid and practical strategy for enhancing micronutrient levels in food crops.
' Strategies like selection of efficient genotypes, seed treatment/priming with micronutrients and microbes, fertilizer :
iqpplicqﬁon and irrigation management techniques and nano-formulations improve the grain nutrient contents. The

' availability of low amounts of micronutrients in edible parts of food crop is “hidden hunger” being neglected so far,
' which need to be addressed properly to achieve hunger and malnutrion free world in 2030.

Biography:
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Irrigation water quality index-based assessment of marigold industry
effluent and its phytotoxic bioassay

Tulja Sanam*, Umashankar Nagaraju, Benherlal P. S, Kadalli G. G, and Santosh Nagappa Ningoji
University of Agricultural Sciences (GKVK), Bangalore, India

Abstract:

Marigold processing industry effluent was evaluated for irrigation suitability using the Irrigation Water Quallty ‘
Index (IWQI) based on physical, chemical, and biological parameters. The IWQI values of treated (TMFE) cnd
wun'rreq'red marigold flower effluents (UMFE) were 10.508 and 45.262, respectively, indicating their potential sunqblllty w
‘for irrigation. An in vitro seed germination bioassay was conducted using tomato (Solanum lycopersicum L.) to ossess‘
‘grow'rh responses across a concentration gradient (0.05-25 mg mL™'). Phytotoxic and stimulatory effects were‘
‘evaluated after 14 days for Relative Seed Germination, Relative Radicle Growth, Germination Index (Gl), Seedling !
‘Vlgor Index (SVI), Phytotoxicity Index (Pl), Relative Toxicity, and Tolerance Index. Boltzmann sigmoidal fitting identified | ‘
'a growth inhibition threshold >0.1 mg mL™!, with a sharp decline in shoot and root length. Both effluents showed a
ibiphasic response: low concentrations (< 0.1 mg mL™") enhanced Gl and SVI (Gl = 153.26% and 99.12%,; SVI =
‘ 1 1898.62 and 1046.31 for TMFE and UMFE, respectively), while higher concentrations (>5 mg mL™") caused comple'rei
germmahon failure and 100% phytotoxicity (Pl = 1). Pearson’s correlation revealed strong positive relationships be-
'rween growth indices and negative correlations with toxicity indices. Principal component analysis explained 98.8% of
"ro'rql variance, distinguishing growth-promoting and toxic treatments. Hierarchical clustering and minimum spanning 'rree
onalyses categorized treatments into non-toxic (0—0.1 mg mL™'), moderately toxic (1-5 mg mlL™"), and highly toxnc
(10—25 mg mL') groups. Overall, the study identifies 0.1 mg mL™!" as the optimal bio-stimulatory concentrq'rlon,

‘ ' emphasizing effluent concentration as a key determinant for safe agricultural reuse.

: Keywords: Marigold effluent, Phytotoxicity, Irrigation water quality Index, Stimulatory effect, Multivariate Analysis :
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Assessment of genetic variability among mango cultivars of Telangana
through SSR markers

Soujanya, B* and Kiran Kumar A
SKLTS Horticultural University, Hyderabad, India

Abstract: }

Mango (Mangifera indica L.) is one of the most economically important tropical fruit crops, valued for its nutrition- |
icl quality, flavor, and wide adaptability. Understanding the extent of genetic variability among cultivated mangoi
‘ ' germplasm is essential for effective conservation and crop improvement programmes. The present investigation qssessed !
'rhe genetic diversity among fifty commercially important mango cultivars cultivated in Telangana, India, using 5|mp|e
sequence repeat (SSR) markers. Sixty SSR primers were screened, of which forty-two produced reproducible and poly-
1mor|oh|c amplification patterns. These primers generated a total of 109 alleles, including 93 polymorphic alleles, wnh‘
' allele sizes ranging from 100 bp to 330 bp and an average of 2.21 alleles per locus. Polymorphic information content
| ' (PIC) values varied from 0.24 to 0.80, with a mean of 0.53, indicating moderate to high marker informativeness. Major ! ‘
‘cllele frequency, observed heterozygosity, and gene diversity ranged from 0.357-0.940, 0.000-0.980, and 0.1 'I—‘
O 73, respectively. Cluster analysis performed using the Unweighted Pair Group Method with Arithmetic Meqn
(UPGMA) grouped the cultivars into three major clusters at a similarity coefficient of 0.62, reflecting substantial genenc
dlvergence within the studied germplasm. The observed molecular diversity highlights the usefulness of SSR markers in |
mqngo genetic studies and provides valuable insights for the identification of diverse parental combinations for fu'rure
\mango breeding and improvement programmes.

; ' Keywords: Mango (Mangifera indica L.), Genetic diversity, SSR markers, Molecular characterization, Cluster analysis. |
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Role of biofertilizers in improving nutrient use efficiency and soil health in
crop production

Karre Anusha*, Oddula Vamshi, Bonagiri Soumya, Vijay Sree CH, and Kavya Inuganti
Professor Jayashankar Telangana State Agricultural University, Hyderabad

| Abstract:

Declining nutrient use efficiency (NUE) and progressive soil degradation associated with intensive chemlcol
fer'rlllzer use pose significant challenges to sustainable crop production. Biofertilizers, comprising functionally dlverse‘
‘and metabolically active microbial inoculants such as symbiotic and non-symbiotic nitrogen fixers, phosphate- qnd‘
ipotqssium-solubilizing microorganisms, arbuscular mycorrhizal fungi, and plant growth-promoting rhizobacteria (PGPR),%
‘have emerged as critical tools for enhancing nutrient acquisition efficiency and restoring soil health. These microorgan- !
iisms enhance nutrient bioavailability through nitrogen fixation, mineral solubilization, chelation, enzymatic processes,i
iqnd rhizosphere modification, leading to more efficient nutrient supply to crops. Biofertilizer application enhances roo'ri
' system architecture, rhizospheric microbial activity, and Stimulation of root nutrient absorption processes, leading to!
iimproved uptake efficiency and reduced nutrient losses via leaching, volatilization, and fixation. Biofertilizers qlsoi
limprove soil health by increasing soil organic carbon, enhancing enzyme activity, raising microbial biomass, qndl
\improving soil aggregate stability, while supporting diverse and beneficial microbial communities. Use of blofer'ﬂllzers
1in integrated nutrient management practices has resulted in improved agronomic efficiency, partial factor produchvnty
‘ond recovery efficiency of applied nutrients across diverse agro-ecosystems. Despite their proven potential, VCII’ICIbI'If)’\
|n field performance due to soil—climate interactions and microbial survival remains a constraint. This abs’rracf
demonsfra’res the importance of biofertilizers in improving nutrient efficiency and maintaining soil function in sus'rcunoble w
cropplng systems

:Keywords: Biofertilizers, Nutrient use efficiency, Soil health, Integrated nutrient management, PGPR, Sustainable |
' agriculture.
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Fertilizer supply regulation and its influence on nutrient scheduling in
cropping systems

Bonagiri Soumya*, Kavya Inuganti, Oddula Vamshi, Vijay Sree CH, Karre Anusha, and K. Jhansi
Professor Jayashankar Telangana Agricultural University, Hyderabad, India

Abstract:

Fertilizer supply continues to be a crucial factor in determining crop yield, nutrient usage efficiency, and overall 3
. cropping system stability in agronomic production systems, especially in areas where domestic nutrient resources qre‘
rinsufficient to meet agricultural demand. As a result, export-import laws controlling the flow of fertilizer serve purposes‘
beyond traditional trade and function as significant policy tools influencing patterns of nutrient application, qgronomlc‘
‘ch0|ces, and production results. Fertilizer mobility across borders is seen from the standpoint of agronomy policy as a !
‘s'rrq'reglc interaction between crop production goals and macroeconomic control. Fertilizer access at the farm level |s‘
‘mos'rly determined by policy mechanisms such import dependence management, export limits, subsidy allocation, prlce‘
‘STGbI|IZGTIOn and public-sector procurement. Fertilizer use efficiency, yield stability, and soil nutrient balance are all

rimpacted by these regulatory interventions, which also affect the timing, amount, and composition of nutrient inputs used

- within cropping systems. Farmers may be forced to modify fertilizer application schedules or rates due to disruptions :
‘cqused by uneven or reactive trade policies during crucial crop growth stages, which frequently has a negative |mpqc'r‘
ron crop performance and resource-use efficiency. The vulnerability of agronomic nitrogen management to concentrated |
iferhllzer trade and inflexible legislative frameworks has been further highlighted by recent disruptions in the worIdW|de !
'supply chain. These difficulties highlight the necessity of understanding fertilizer trade's agronomic consequences for‘
icrop response, nutrient scheduling, and sustainable intensification rather than just its economic ramifications. For hmelyi
3 nutrient availability, an integrated agronomy policy framework that supports adaptive measures like strategic reserves,

' diversified sourcing, and responsive distribution systems is crucial. This framework should match fertilizer trade regula- !
;hon with crop-specific nutrient demand. Maintaining production, increasing the effectiveness of nutrient management, ! ‘
iqnd guaranteeing long-term food security all depend on acknowledging fertilizer transportation as an agronomic vari-
i able rather than just a trade issue.

Keywords: Fertilizer movement regulation, cropping system stability, nutrient scheduling, resource-use efficiency, export
import laws
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Use of drones in agriculture

Vijay Sree CH*, Bonagiri Soumya, Karre Anusha, Kavya Inuganti, Oddula Vamshi, and K. Jhansi
Professor Jayashankar Telangana Agricultural University, Hyderabad, India

| Abstract:
Rapid advancements in unmanned aerial vehicle (UAV) technology have transformed agricultural management by |
1enqb||ng precise, timely, and spatially explicit monitoring of crop and field conditions. The use of drones in qgrlcul'rure‘
thas emerged as a key component of precision farming, providing high-resolution multispectral, hyperspectral, and‘
"rhermql imagery for assessing crop growth, nutrient status, water stress, pest and disease incidence, and yield
‘VGI’IGbIhTy Drone-based data acquisition allows for accurate spatio-temporal analysis of crop performance, facilitating | !
;sne -specific management practices and optimized use of inputs such as fertilizers, water, and pesticides. Integration of
iUAV imagery with geographic information systems (GIS), machine learning algorithms, and decision support toolsi
' enhances the ability to detect early stress signals, improve yield prediction, and support real-time farm decision making. !
iCompqred to conventional ground-based and satellite methods, drones offer higher spatial resolution, operqﬁonqli
‘erX|b|I|'ry, and cost-effectiveness, particularly for small and heterogeneous agricultural landscapes. Despite chqllengesi

related to data processing, regulatory constraints, and technical expertise, continued advances in sensor technology,

‘qr'rlflcml |n're|||gence, and automation are equndlng the scope of drone qppllcqhons in agrlcul'rure Thls qbstrac’r;

"rechnology as a cornerstone of smart and climate-resilient agricultural systems.

Keywords: Unmanned aerial vehicles (UAVs); Precision agriculture; Remote sensing; Crop monitoring; Sustainable |
agriculture
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Impact of herbicide intensification on soil health and microbial diversity in
Indian Soybean (Glycine max) systems

Oddula Vamshi*, Vijay Sree CH, Kavya Inuganti, Karre Anusha, Bonagiri Soumya, and K Vinay Reddy
Professor Jayashankar Telangana Agricultural University, Hyderabad, India

Abstract:

1 Soybean (Glycine max) serves as a foundational pillar of India’s oilseed economy, spanning an es'rimq'redi
icul'rivq'rion area of 12.27 million hectares. In the pursuit of maximizing yield and mitigating competitive pressures from
1weed flora, contemporary agronomic practices have become heavily reliant on intensive herbicide regimes,:
encompdssmg diverse pre-emergence and post-emergence chemical applications. While these strategies hqve:
successfully bolstered short-term productivity by suppressing weed-crop competition, the escalating and continuous mflux
of synthetic compounds into the agroecosystem raises critical concerns regarding the long-term health of the pedologlcql
‘enV|ronmen'r This study investigates the deleterious consequences of herbicide intensification on the biological and
‘blochemlcol properties of the soil. Central to this inquiry is the disruption of the soil microbiome, particularly 'rhe:
irhizosphere-qssociqted communities. High chemical loads often lead to the inhibition of essential nitrogen-fixing:
'bacteria, such as Rhizobium species, which are vital for the symbiotic fixation of atmospheric nitrogen in soybean§
nodules. By altering microbial enzymatic activities and community composition, excessive herbicide use compromises key
inu'rrien'r cycling processes, leading to a decline in soil fertility and a potential increase in pathogen susceptibility. :
' Furthermore, the study posits that such shifts in microbial dynamics catalyze a trajectory toward soil degrqda'rion,i
iul'rimq'rely undermining the ecological and economic sustainability of soybean-based cropping systems. The findingsl
hlghllgh'r a critical tension between immediate weed control efficacy and the preservation of the soil’s biological capital. ;
Consequen'rly, there is an urgent need to re-evaluate current weed management paradigms. This paper advocates for
' a transition toward Integrated Weed Management (IWM) strategies that harmonize effective botanical protection W|'rh
'rhe conservation of microbial diversity, ensuring the resilience and long-term viability of India’s agricultural Iandscapes
|n the face of intensifying production demands.

‘Keywords Glycine max, Herbicide Intensification, Soil Health, Rhizosphere Microbiome, Nitrogen Fixation, Sustcunable‘
In'ren5|f|c0|'r|on, India
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Fertilizers and their effects on soil, water and ecosystems

Kavya Inuganti*, Karre Anusha, Vijay Sree CH, Bonagiri Soumya, Oddula Vamshi, and K. Jhansi
Professor Jayashankar Telangana Agricultural University, Hyderabad, India

' Abstract:

Fertilizers are vital in modern agriculture, supplying essential nutrients such as nitrogen, phosphorus and potassium |
ithat significantly enhance crop growth and yields. Yet, the extensive and often imbalanced use of both inorganic and
organic fertilizers has far reaching environmental consequences affecting soils, water systems and ecosystems. In soils, !
over application can alter pH, disrupt microbial diversity, reduce populations of beneficial organisms and deple'rei
' organic matter ultimately impairing soil fertility, nutrient cycling and overall soil health. Excessive nutrient accumulation, !
: i particularly nitrates further destabilizes soil nutrient balance undermining long-term agricultural sustainability. In aquatlc;
‘sys'rems, nutrient runoff and leaching transport high concentrations of nitrogen and phosphorus into rivers, lakes qndi
i coastal zones where they drive eutrophication, promote harmful algal blooms and create hypoxic “dead zones” thcﬁ:
"rhreq'ren aquatic biodiversity and degrade water quality. These nutrient inputs may also contaminate groundwater,‘

i posing human health risks through elevated nitrate levels in drinking water. Beyond soil and water, altered nu'rrlen'r:

icycles and habitat modifications can reduce biodiversity, disrupt ecosystem services and increase greenhouse gols1
iemissions including nitrous oxide linking fertilizer use to climate change challenges. To mitigate these |mpac'rs,‘
‘sus'ralnclble nutrient management strategies such as optimizing fertilizer application rates, incorporating organlc‘
;qmendmen'rs and implementing integrated soil water conservation practices are essential. Such approaches are crmcql

i for maintaining agricultural productivity while preserving soil quality, protecting water resources and supporting overall |
ecosystem resilience, emphasizing the urgent need to balance food production with environmental stewardship.

Keywords: Fertilizers, Soil fertility, Nutrient runoff, Eutrophication.
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Economics of foxtail millet (Setaria italica L.) as influenced by different fertilizer
levels and row spacings

K. Jhansi'*, P. N. Karanjikar1, B. Soumya2 and Sneha S.B3
1College of Agriculture, Latur, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani, India
2College of Agriculture, Latur, India

' Abstract: i

Foxtail millet belongs to poaceae and is one among the six millets and is called by different names such as quqnl,.
angnl, Tenai, Korra and Rala in many regional names in different parts of the country. It is one of the millets that can with- !
:s'rand droughts fairly well. It can be planted as a short-term catch crop because of its rapid growth. Foxtail millet's low seed | |

routput is typically linked to genetic, physiological, agronomic and seed production issues. In addition to them, the potentiqlity'

.of the cultivars, the optimum plant density and nutrient management are key factors in determining the maximum yield of fox-
i tail millet. It is an elite drought-tolerant crop due to its high water use efficiency and short life cycle (Zhang et al., 2012). Mll-
:Ie'rs are nutritionally superior to other major cereals as they are rich in dietary fibers, resistant starches, vitamins, essen'rlql:
ramino acids, storage proteins and other bioactive compounds (Amadou et al., 2013). i
: The yield potential of foxtail millet is very low because of inadequate application of fertilizers, conventional cultivation
i of low yielding cultivars and lack of good management practices. Application of fertilizers has become essential for high !
:yielding varieties of foxtail millet to realize their maximum yield potential. Intra and inter row spacing is one of the importqnt:
'componen'rs of systematic cultivation and manipulation, that could enhance productivity of this important crop. Therefore, 'rhere
tis a need to understand the relationship between plant density and yield so as to identify the optimum population. In the V|ew
of above facts, the present research was conducted to find out the effect of fertilizer levels and row spacings on yield qnd
economlcs of foxtail millet.

Experlmenial Details:
' 1. Name of crop: Foxtail millet (setaria italica L.), 2. Variety: DHft -109-3, 3. Design: FRBD, 4. No. of treatments: 09, 5. No. .
of replications: 03, 6. No. of plots: 27, 7. Plot size: Gross: 5.4 m X 4.5 m Net: as per treatment 8. Seed rate: 10 kg ha-1, 9.
,Spacmg S$1:22.5cm X 10 ecm $2: 30 em X 10 em S3: 45 cm X 10 cm, 10. RDF: 40:20:20 N, P205, K20 kg ha-1 F1: 75 % |
' RDF F2: 100 % RDF F3: 125 % RDF, 11. Date of sowing: 08/07 /2023 and 12. Year of experiment: Kharif, 2023.

Table:1 Grain yield (kg ha'), gross monetary returns (Z ha''), net monetary returns (¥ ha'), and B:C ratio of
foxtail millet as influenced by fertilizer levels and row spacings.

iConcIusion: The application of 125 % RDF proved to be effective for getting higher yield and economics followed by 100
i% RDF. Among row spacings, 22.5 cm X 10 cm was found to be more remunerative for getting higher yield and economics, |
i followed by 30 cm X 10 cm.

www.agrivision.in I www.sarm.in

Treatments Grain yield (kg | Gross  monetary | Net monetary B:C ratio i

ha 1) returns (¥) returns () |
Fertilizer levels (F) g
F1: 75 % RDF 2433 131369 81823 2.64 J
F2: 100 % RDF 2727 147257 95616 2.85 !
Fs: 125 % RDF 2833 153008 99840 2.89 !
S Em% 70 3787 3787 - '
CD at 5% 210 11351 11351 '
Row spacings (S) ]
$1:22.5cm X 10 em 2829 152775 100848 2.93 :
S2: 30 cm X 10 em 2703 145943 93965 2.82 1
S3: 45 cm X 10 cm 2461 132916 82465 2.62 1
S.Emt 70 3787 3787 1
CD ot 5% 210 11351 11351 1
Interaction (F x S) 1
S.Em% [122 [ 65586 [ 65586 d 1
CD at 5% | NS | NS | NS GMR, NMR (¥ ha"') and B:C ratio of foxtail millet as influenced by fertilizer levels and row spacings ]
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Remote sensing and GIS applications in Indian agriculture: Current
capabilities and future directions

Rohit Redhu
G. B. Pant University of Agriculture and Technology, Pantnagar, India

Abstract:

Through advancements in Geographic Information Systems (GIS) and Remote Sensing (RS) technologies, qni
iever-equnding world of possibilities is opening up for growers and agri-businesses across the globe. Today, precision
iagriculture is achieved through the continuous measurement and assessment of crop health, resource optimization, and
' development of climate-resilient management practices. Recent published research examined RS and GIS as primary !
i'rechnologies in the evolution of Precision Agriculture, providing empirical evidence to support the ability of thesei
' fechnologies to deliver quantifiable results related to yield predictions and production efficiency on a national scqle.§
iFor example, using RS-based soil and vegetation indices, researchers have been able to achieve accuracies of up to!
98% in predicting yields for winter wheat in the Northern Climate (Islamov et al., 2023) while other studies have shown
‘that application of satellite-based data to precision agriculture has increased yield by 5% — 15% while reducing§
iferﬁlizer requirements by 10% — 20% without losing production (Agridigital Journal, 2024). ‘

Through integration of multispectral RS and machine-learning classifiers, researchers in India have qchievedi
ioccurocies greater than 90% overall for crop-type mapping in India and have shown that RMSE (Root Mean Squorei
'Error) for yield validation studies using Sentinel-2 data on 946 hectares (ha) of rice fields is as low as 0.572 t/ha (Kaur
ie’r al.,, 2023, Agronomy, Springer, 2025), attesting to the capability and potential effectiveness of GIS-RS (22) for
large-area yield modelling. Quantitative results and trends are clear evidence that continuous advancements in GIS-RS?
i technologies are increasing the capabilities of these systems to provide region-wide, accurate data and evidence 'rhq'ri
ifarmers can leverage for such activities as the early detection of crop stress, determining soil moisture levels, managing !
nutrient inputs, and establishing forecasts for growing seasons. :

‘ The next steps include opportunities for automating yield forecasts through the use of Al applications, using§
'hyperspectral imaging to detect plant diseases, enabling UAVs (Unmanned Aerial Vehicles) to conduct high-resolution :
iphenotyping of crops, and smart-farming decision support systems that integrate loT (Internet of Things) sensors wi’rhi
igeoquﬁql analytics. Together, GIS and RS technologies will provide an evidence-based, scalable foundation fori
'sustainable intensification, improving input-use efficiency and ultimately transforming, adapting and building upon !
ilndia's emerging Agri-Tech Sector through the establishment of climate-responsive policies that will enable growers foi
icompe’re effectively and thrive both locally and globally. ‘

iKeywords: GIS, Remote Sensing, Precision Agriculture, Vegetation Indices, Crop Yield Estimation, Machine Learning;i
1 Sentinel-2, UAV Imagery, Soil Moisture Mapping, Climate-Resilient Agriculture. !

E: rohitredhu2211@gmail.com
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Decentralized value addition of agricultural residues: A missing link in
achieving rural sustainability

Farhat Umra* and Ayushi Negi
Indira Gandhi Krishi Vishwavidyalaya, Raipur, India
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Abstract:

India generates approximately 480 million tons of agricultural residue annually, yet nearly 60% is burned ini
ifields, causing severe environmental pollution, nutrient loss, and health hazards affecting 400 million rural people.i
1Decen'rrcllized value addition offers an economically viable solution by converting crop residues into premium‘
products—bloethanol bio-CNG, organic fertilizers, and biomaterials—at village and cluster levels. This qpproqch
reduces transportation costs by 40—-50%, strengthens farmer incomes by Rs. 15,000—25,000 per hectare, and allgns
‘wnh India’s net-zero targets. Recent government schemes (Pradhan Mantri JI-VAN Yojana extended to 2028-29, Crop
‘Residue Management Guidelines 2023-24) provide financial support, technology access, and supply chqm
|nfro|s'rruc'rure However, adoption remains limited due to awareness gaps, technological barriers, and |nadequa're‘
fqrmer participation in decentralized processing models. This article explores how decentralized value qddl'rlon,:
comblned with government support and community involvement, can transform agricultural residues into a foundation for !
\ rurql sustainability, livelihood enhancement, and circular economy development across Indian villages.

3 Keywords: Agricultural residue, bioenergy, circular economy, decentralized processing, rural sustainability
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I
Packaging-based interventions for value addition of Chironji oilseeds and
tribal income enhancement

Ayushi Negi * and Farhat Umra
Indira Gandhi Krishi Vishwavidyalaya, Raipur, India

Abstract:

Chironji (Buchanania lanzan Spreng.) is a nutritionally rich, underutilized oilseed predominantly collected qndi
i processed by tribal communities in central and eastern India, serving as an important source of seasonal income and : ‘
: livelihood security. However, significant post-harvest losses due to poor storage conditions, lipid oxidation, olnd
m|crob|q| spoilage severely limit its market value and income potential for forest-dependent households. In this context, !
emerglng packaging technologies offer a practical and cost-effective solution to improve the quality, shelf life, cmd
mque'rqblll'ry of chironiji oilseeds, thereby directly supporting tribal livelihoods. :

This study highlights the role of innovative packaging systems—such as vacuum packaging, modified atmosphere‘
packqgmg, active packaging, and eco-friendly biodegradable materials—in preserving the physicochemical, oxidative, !
;cnd microbiological quality of chironji during storage. Improved barrier properties against oxygen, moisture, and I|gh'r1
‘help reduce rancidity and quality deterioration, enabling longer storage periods and better price realization. Adoption
‘of appropriate packaging interventions can facilitate decentralized processing, reduce distress sales by tribal
‘collec'rors, and improve access to organized markets. Furthermore, emerging smart packaging tools that enable quall'ry
monl'rorlng present future opportunities for value addition and traceability in tribal supply chains. !

Overall, packaging-based technological interventions represent a sustainable and inclusive approach to reducmg
pos'r -harvest losses, enhancing income stability, and strengthening livelihood resilience among tribal communmes‘
‘engaged in chironiji collection and processing. Promoting such technologies through capacity building and policy suppor’r‘
‘can contribute significantly to rural development, forest-based entrepreneurship, and sustainable utilization of%
non-timber forest produce. ‘

Keywords: Chironii, tribal livelihood, oilseeds, emerging packaging technologies, post-harvest losses, non-timber forest :
' produce, income enhancement
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Bridging the skill gap in Bundelkhand: A sustainable model for integrating
drone technology and solar solutions in rural agriculture

Dileep Singh Rajput
The Rath Tech Hub

| Abstract:
; The rapid advancement of "New Age Technologies” like agricultural drones and solar-powered irrigation systems§
ioffers a transformative solution to food security challenges. However, in regions like Bundelkhand (Uttar Pradesh), the !
' adoption of these technologies is hindered by a significant "Skill Gap" and a lack of local maintenance infrqs'rruc'rure.§
1This paper presents the model of 'The Rath Tech Hub,' a specialized center of excellence designed to empower rural‘
you'rh and farmers through technical proficiency and financial literacy. The methodology focuses on a dual- pronged
opproach firstly, providing DGCA-aligned drone pilot training and solar technician certification to local youth; cmd
secondly, leveraging banking expertise to facilitate credit access through government schemes like PMEGP cmd
PM KUSUM. By acting as a localized Maintenance, Repair, and Overhaul (MRO) hub, the center ensures the Iong-'rerm
sustalnablllty of high-tech equipment, which is often abandoned due to a lack of regional service support. Pre||m|nc1ry
‘observq'rlons indicate that localized training hubs not only reduce the operational costs for farmers by 20-30% through
precmon spraying but also create a new cadre of 'Agri-Preneurs' capable of generating sustainable rural livelihoods. !
The study concludes that integrating technical skill development with financial consultancy is essential for the successful
'rromsmon of Indian agriculture into the digital era, ensuring that technology reaches the last mile effectively.

1 Keywords: Precision Agriculture, Drone Technology, Skill Development, Agri-Entrepreneurship, Rural Finance. :

E: dilsng@gmail.com
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I
A study on strategies to enhance the public brand perception of Lushan
Yunwu tea

Siyang Liv and Chuanchen Bi
Khon Kaen University, Khon Kaen, Thailand

Abstract: 3

Public regional agricultural brands with deep historical and cultural heritage often face a paradox: |mmense\
Iq'ren'r brand equity yet disappointing market outcomes. Taking the Chinese tea “Lushan Yunwu” as a quall'rcmve
smgle -case study, we examine how governance failures translate into a consumer perception crisis. Although the brand !
‘has millennia of heritage, terroir-based quality, and an estimated theoretical value of nearly RMB 5 billion, |'rs
‘percelved brand image in China’s national market remains vague, fragmented, and sometimes negative. We
‘triangulate in-depth interviews with government officials, producers, distributors, and consumers, alongside focus groups, | |
:fleld observations, and textual analysis. Findings identify four tightly coupled mechanisms of perception decay: (1) a‘
' systemic signal crisis, where weakened hard signals (e.g., certification, traceability) and disordered soft signals (e.g.,i
ipricing, packaging) undermine trust; (2) a fractured customer journey, in which mythicized online narratives clash with :
iprosqic offline realities; (3) the inertialization of cultural capital, whereby rich historical-cultural signifiers devolve in'roi
hollow labels rather than memorable experiences; and (4) a negative digital feedback loop between officiq|§
iendorsemen'r and social proof, where unfavorable user-generated content overwhelms historical authority. The study
: ' proposes and substantiates a process model linking governance failure to signal breakdown and experiential froc'rure,f
culmlnq'rlng in perception collapse, and provides a diagnostic framework and actionable guidance to revitalize S|m||c1r|y !
snfuo’red public regional agricultural brands.

3 Keywords: agricultural, brand management, marketing
Biography:

Siyang Liv, affiliated with Khon Kaen University in Thailand. Her research focuses on agricultural product brand
management and marketing, with particular interest in developing branding strategies and leveraging consumer insights
to enhance the competitiveness and value of agricultural brands.

E: siyang.|@kkumail.com
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Cold chain deficit and food security in India: Bridging the post-harvest loss
gap

Katkuri Sai Sharwani
Professor Jayashankar Telangana Agricultural University, Hyderabad, India

' Abstract:

India ranks among the world’s leading producers of fruits and vegetables, yet a substantial share of this output
never reaches consumers due to inadequate cold chain infrastructure. Post-harvest losses in horticultural commodities !
rremain alarmingly high, with nearly one-third of produce wasted annually. These losses translate into economici

rdamages exceeding X92,000 crore, reflecting inefficiencies across storage, transportation, and handling systems.
' Although India possesses approximately 31.8 million tonnes of cold storage capacity, this meets barely half of the
ies'rima'red national requirement, exposing a critical infrastructure gap. The problem is further intensified by severe

ishortages of pack houses, refrigerated transport, and ripening chambers, which operate far below required levels.
i This structural deficit disrupts agricultural value chains, forcing farmers into distress sales during peak harvest periods§
iqnd reducing their income stability. The absence of temperature-controlled logistics accelerates quality deterioroﬁion,i
ilimi'ring market access for small producers and restricting price realization. Beyond economic losses, food wastage !
'imposes serious environmental costs by squandering water, energy, and land resources while contributing to greenhouse !
gdas emissions.

ifqrmer welfare, stabilizing market prices, and promoting sustainable agriculture. Policy initiatives such as PM Kisan
' SAMPADA Yojana provide financial support, yet implementation challenges persist due to financing barriers and
energy constraints. A systems-based approach incorporating public—private partnerships, digital monitoring, renewable ;
energy solutions, and institutional coordination is essential to optimize infrastructure utilization. Strengthening cold chains |

remerges as a strategic pathway to reduce food losses and ensure nutritional security in a changing climate.

' The review highlights that strengthening integrated cold chain systems is central to improving food security, enhancing !

Keywords: Food security; Cold chain infrastructure; Post-harvest losses; Agricultural logistics; Farmer income§
stabilization
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Enhancing soil health and plant growth with Jeevamrit: A guide to
beneficial bacteria in organic farming

Vaishali'*and Raj Saini?2
'Dr YS Parmar university of horticulture and forestry, Nauni, India
2College of horticultureand forestry, Neri, Hamirpur, India
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Abstract:

Exploring beneficial bacteria in jeevamrit is essential for enhancing agricultural productivity and sustqinqbility.i
iJeevqmri'r is a traditional liquid organic formulation rich in diverse microorganisms that promote plant growth 'rhrough§
! ' multiple mechanisms. These beneficial bacteria solubilize essential nutrients such as phosphorus and potassium, fix atmos- | !
| ' pheric nitrogen, produce plant growth—regulating hormones, suppress phytopathogens, improve soil structure, and qccel-
‘erate organic matter decomposition. Understanding these microbial functions is crucial for optimizing jeevamrit as q‘
1plcm'r probiotic, thereby supporting organic farming and reducing dependence on chemical inputs.Jeevamrit sqmples:
rwere collected from farmers’ fields in Hamirpur and Nadaun districts of Himachal Pradesh to isolate and evaluate
ibeneficial bacterial populations. A total of 112 bacterial isolates were obtained and screened for key plan'ri
igrow'rh—promo'ring traits, including phosphate solubilization, potassium solubilization, nitrogen fixation, and qn'ragonisﬁc§
ractivity against phytopathogens. Results showed that 66.96% of the isolates were positive for phosphate solubilization, !
:1696% for potassium solubilization, and 66.96% for nitrogen fixation. The isolates exhibited varying degrees of‘
‘pd'rhogen inhibition, with the highest inhibition observed against Alternaria (63.39%).Eighteen promising isolates were‘
i further characterized for phosphate solubilization and indole-3-acetic acid (IAA) production. Sixteen of these isolates
‘effec'rlvely inhibited all tested fungal pathogens. Filter paper assays revealed improved tomato seed germlncmon,‘
seedllng vigor, and growth parameters. As a liquid organic bioformulation, jeevamrit acts as a microbial consortium fho'r‘
‘enhqnces nutrient availability and plant protection, highlighting its potential for development as an effechve
blofer'rlllzer and biocontrol agent in sustainable and integrated agriculture.

3 Keywords: Plant growth promoting bacteria, Phosphate solubilization, Antagonistic activity, Indole-3-acetic acid 3
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Effects of butachlor and its transformation products on soil enzyme activities in
contrasting soils

Rupali Gupta'*, and Anil Duhan!
Chaudhary Charan Singh Haryana Agricultural University, Hisar

Abstract:

‘ Soil enzyme activities are sensitive indicators of changes in soil biochemical functioning following agrochemicali
iinpu'rs. This study investigated the effects of butachlor and its major transformation products on dehydrogenase, urease,§
' alkaline phosphatase, and B-D-glucosidase activities in contrasting soils under controlled laboratory conditions. Treatments
were imposed at the recommended field dose and at twice the recommended dose, and enzyme activities were monitored
iat different incubation intervals. Enzymatic responses varied significantly with soil type, application rate, and exposure§
' duration. Dehydrogenase activity showed the highest sensitivity, exhibiting both stimulation and inhibition depending on soil !
ichqrqcterisﬁcs and metabolite identity, reflecting differential effects on microbial activity. Urease activity was generqllyi
suppressed during the early stages after application, particularly at the higher dose, followed by partial recovery at later !
iincubaﬁon periods, indicating temporary disturbances in nitrogen mineralization. Alkaline phosphatase activity was largely
' stimulated across treatments, suggesting enhanced phosphorus mineralization potential under herbicide and me'raboli're§
iexposure. In contrast, B-D-glucosidase activity showed comparatively moderate responses, with short-term inhibition q'r§
ihigher doses and a tendency toward stabilization over time. Overall, the study demonstrates that butachlor and i'rs§
itrqnsformqﬁon products exert enzyme-specific and soildependent effects, emphasizing the importance of considering both
parent compounds and metabolites when assessing the ecological implications of herbicide use on soil nutrient cycling. ‘

iKeywords: Butachlor; Herbicide metabolites; Soil enzyme activity; Dehydrogenase; Urease; Alkaline phosphqtqse;i
' B-D-glucosidase; Soil health. ‘
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