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Sustainable Island Agriculture and Indigenous
Practices in India
PARTHA SARATHI SARKAR!
"Doctoral Scholar (Dept of Rural Studies), Tripura University, India

Keywords: climate change, island ecosystems, livelihoods, resource management

Abstract

Climate-resilient agriculture has emerged as a crucial strategy in addressing the growing
challenges posed by climate change, particularly in vulnerable island ecosystems. In the Indian
context, regions such as the Andaman and Nicobar Islands and Lakshadweep exhibit unique agro-
ecological conditions in which indigenous technical knowledge (ITK) plays a significant role in
sustaining livelihoods. This study explores the intersection of climate-resilient agricultural
practices and island-based indigenous knowledge systems, emphasising their contribution to
sustainability. Indigenous communities have historically adapted to environmental uncertainties
through localised practices such as mixed cropping, agroforestry, rainwater harvesting, and the use
of traditional seed varieties. These practices are inherently climate-resilient, as they enhance
biodiversity, improve soil health, and reduce dependency on external inputs. The study highlights
how such knowledge systems are deeply embedded in cultural traditions and ecological
understanding, offering low-cost and sustainable alternatives to modern agricultural methods.

Furthermore, the research examines how integrating indigenous knowledge with scientific
innovations can strengthen adaptive capacity and ensure food security in island regions. Climate-
resilient strategies, such as saline-resistant crops, organic farming, and community-based resource
management, are discussed as pathways to sustainable development. The study also addresses
policy implications, emphasising the need for documentation, preservation, and institutional
support for indigenous practices.

In conclusion, island-based indigenous technical knowledge provides a resilient framework
for sustainable agriculture in the face of climate change. Recognising and integrating these systems
into mainstream agricultural policies can enhance ecological balance, strengthen community
resilience, and contribute to India’s broader sustainability goals.



Agrilink: A Digital Platform for Sustainable
Agricultural
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Abstract

Bangladesh's agricultural sector exhibits classic structural market failures, where
marginalized tenant farmers (borga) operate under severe information asymmetries and
monopsonistic pressures, yielding subsistence incomes of roughly 500 BDT per day, while
landowners (zamindars) face persistent underutilization constraints due to informal tenure
insecurity. Concurrently, multi-layered intermediary monopolies generate excessive farm-to-
consumer price markups of up to 200%, indicating severe spatial market fragmentation and
significant barriers to competitive price discovery. These deep-seated inefficiencies generate
massive deadweight losses and prevent the Pareto-optimal allocation of agricultural resources
across the region. To remediate these market failures, Agrilink introduces an integrated digital
platform architecture engineered to simultaneously synthesize land tenure, climate information
systems, dynamic price discovery, and macro-logistics coordination into a singular, cohesive
system. The platform modernizes informal land tenure through a transparent listing and matching
framework where tenant farmers participate in digital bidding governed by Al-recommended
equitable rental caps, effectively reducing transaction costs and contract incompleteness.

Agricultural production is insulated from extreme monsoon shocks via a fully built,
operational pre-disaster rainfall prediction system that processes real-time meteorological, soil
moisture, and regional yield data into risk-adjusted crop rotation recommendations specific to
micro-agroclimatic zones. Furthermore, an independent pricing mechanism currently in active
development adapts airline yield management algorithms for perishable commodities with
inelastic demand, aggregating regional wholesale prices to facilitate continuous price discovery
through decentralized digital auctions. Post-harvest supply chains are optimized algorithmically to
coordinate with local transit networks, lowering shipping overheads and mitigating perishable
spoilage. Finally, the platform compiles tamper-proof digital yield and contract compliance
histories to serve as institutional credit substitutes, bridging unbanked smallholders to formal
microfinance networks at lower risk premia. Grounded in robust institutional principles rather than
techno-solutionism, this modular, sector-specific network scales to deliver a triple-win paradigm:
a projected 15-25% income gain for tenant laborers, stabilized passive returns for landowners, and
predictable food security for consumers, effectively operationalizing Sustainable Development
Goals 1, 2, 8, 10, and 13.



Farmer Usability and Adoption Barriers of IoT-
enabled Handheld Sensor Monitor for Chicken’s

Eco-physiological (Temperature, Humidity, Ammonia
& Lighting levels) Management
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Abstract

The inability to continuously monitor and respond to fluctuating microclimatic conditions
by poultry farmers leads to reduced growth, compromised egg productivity and economic losses.
Integrating 10T technologies in managing eco-physiological parameters like ambient temperature,
humidity, ammonia level and lighting conditions is crucial as a transformative solution that enables
real-time monitoring, data-driven decision-making, and automation in farm management. Farmers'
lack of usability knowledge is still a problem to its adoption and a significant concern for the
future. Using a survey study design, a multi-stage sampling technique was used purposively to
select 180 poultry farmers from Abia State, Nigeria. A Survey Heart Application was used to
administer a self-developed structured questionnaire to the selected respondents.

Collected data was analyzed using descriptive and inferential statistics. Findings show that
expected performance benefits, access to finance, affordability, extension support and ease of use
were determinants of adoption. Both poultry farmers in the urban and those in the rural areas of
the State recorded similar low usability rate based on reliability, responsiveness, ease of use,
accuracy, portability, environmental monitoring effectiveness, operational durability and user
satisfaction. Eight barriers were identified as limiting factors to adoption of loT-enabled handheld
sensor to monitor poultry’s eco-physiology. The study concluded that farmer usability of IoT-
technologies and adoption rates were negatively affected by techno-socioeconomic characteristics
and recommended digital literacy training, development of loT-enabled portable sensors, targeted
loan schemes with favorable interest rates and further research into different and most effective
IoT-enable technologies to use to advance poultry production and management strategies.



The Effects of Soil Isolated Different Microalgae
Inoculants on Soil Carbon Dioxide Emissions in
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Abstract

The study aimed to assess the effects of isolating different microalgae on soil CO2
emissions in Spring barley cultivation. The Study area was located in an agricultural research field
at the Smart Farm, Albert Kdzmér Faculty of Agricultural and Food Sciences, Széchenyi Istvan
University, Mosonmagyarovar, Hungary. The experiment contained 10 plots and ten treatments
which included two live cyanobacterial strains of MACC-612 (Nostoc piscinale) (T1) and MACC-
597 (Phormidium sp.) (T2) and two live green algae strains of MACC-922 (Chlorella vulgaris)
(T3) and MACC-788 (Chlamydomonas reinhardtii) (T4) and four powder mass of MACC-612
(TS5), MACC-597 (T6), MACC-922 (T7), MACC-788 (T8), and combine application of two live
microalgal strains (MACC-922 and MACC-612) and two powder mass of microalgal strains
(MACC-597 and MACC-788) (T10) and without any microalgae treatments (control) (T9). The
live microalgal suspension and the microalgal powder biomass were applied at a rate of 0.5 L per
plot. Each treatment was introduced to the soil using a 15 L knapsack sprayer after 2 weeks of
sowing seeds. Soil CO2 emissions were measured using the non-steady state closed dynamic
chamber method. Soil CO2 emissions were measured across three main growth stages of spring
barley: vegetative growth, flowering, and post-harvest. The CO2 emissions from the soil were
measured over three consecutive weeks of each growth stage of the spring barley. Live microalgal
treatments suppressed weekly CO2 flux below the unfertilized control (75.83—81.24 vs. 100.12 pg
CO2 m2 s!) through daytime photosynthetic fixation, while powder biomass elevated emissions
(125.55-144.59 pg CO2 m2 s™') via heterotrophic decomposition, forming six distinct statistical
groups. Both effects were confined to the vegetative stage; declining WFPS (49.76% to 13.53%)
and rising soil temperatures (17.89°C to 28.18°C) eliminated all treatment differences thereafter.
Cumulative CO2 emissions were significantly higher in powder biomass treatments (1,532—1,624
g CO2 m™) than in live treatments and the control (1,319-1,401 g CO2 m™2). Live microalgal
inoculants represent a viable strategy for transiently reducing soil CO2 efflux in temperate cereal
systems, with Nostoc linckia and Chlamydomonas reinhardtii identified as priority strains for
future optimization.



Alternative technologies for the sustainability of
Bujoru viticulture
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Abstract

Our study presents comprehensive observations and evaluations conducted under Bujoru
viticultural experimental setting, focusing on soil and crop management under changing climatic
conditions during 2023-2025 and partial climate data for 2026. Key parameters assessed include
wood removal, soil moisture dynamics, phenological stages, agrobiological potential, soil
respiration, compaction, grape yield and quality, pathogen and pest evolution, and weed control.
The research highlights significant climatic changes, notably increased temperatures, alongside
reduced precipitation, which influenced vine development and soil conditions.

Three vineyard management variants were implemented, ranging from conventional to
conservative systems incorporating mulching of perennial grasses, and minimal soil disturbance.
Results demonstrated that conservation practices, particularly mulching, improved soil moisture
retention, soil health, and vine productivity despite drought stress. Soil compaction measurements
indicated that drought exacerbated compaction across variants. These findings support sustainable
viticulture by emphasizing adaptive management strategies that optimize water use, soil health,
and crop quality in the face of climate variability.



Building Climate-Resilient Agriculture through
Sustainable Technologies
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Keywords: agricultural resilience, carbon emissions, climate-smart agriculture, digitalization,
food security, resource management.

Abstract

Climate change is one of the most important challenges for global agriculture, affecting
crop productivity, water resource availability, soil fertility and the stability of agricultural
ecosystems. The increasing frequency of extreme events, such as drought, floods, heat waves and
land degradation, requires the development of sustainable agricultural technologies capable of
reducing environmental impact and maintaining food security.

The paper analyzes the concept of sustainability, the main ones currently used and future
directions of development in the context of climate change. Precision agriculture, smart irrigation
systems, conservation agriculture, the use of biotechnology and the digitalization of agriculture
are evaluated. The advantages, limitations and prospects of implementing these technologies in
the context of the need to reduce greenhouse gas emissions and adapt agricultural systems to new
climatic conditions are also discussed.



Carbohydrate reserves as a tool for sustainable
viticulture in a changing climate
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Abstract

Non-structural carbohydrate (NSC) reserves are essential for grapevine growth,
productivity, stress tolerance, and long-term vineyard sustainability. This study assessed dormant-
season carbohydrate reserves in seven grapevine cultivars (Feteasca alba, Feteasca regala, Feteasca
neagra, [talian Riesling, Neuburger, Traminer roz and Sauvignon blanc) representative in the Blaj
Viticultural Centre, Romania. Soluble sugars, starch, and total NSC content were determined in
one-year-old canes using the anthrone spectrophotometric method.

Total NSC content varied between 11.59 and 17.94% DW, reflecting significant differences
among cultivars and years. Most cultivars exhibited lower carbohydrate reserves under the warmer
climatic conditions recorded in 2024, with reductions of up to 28% compared with the previous
assessment. In contrast, Traminer roz maintained relatively stable NSC levels (15.67-15.10%
DW), while Feteasca regala consistently accumulated high reserves (16.67-14.26% DW). Soluble
sugars showed greater interannual variability than starch, indicating higher sensitivity to climatic
conditions.

These results highlight the potential of dormant-season carbohydrate reserves as a practical
physiological indicator of grapevine resilience and adaptation to climatic variability. Monitoring
NSC reserves may support cultivar selection and sustainable vineyard management in a changing
climate.



Sustainability in aquaculture in the context

of climate change
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Abstract

This work presents the first systematic review of the literature on climate change adaptation
in aquaculture, highlighting the significant impacts of global warming, ocean acidification, sea-
level rise, and changing precipitation patterns on aquatic ecosystems and aquaculture productivity.
It explores three core questions: what is being adapted, how adaptation occurs, and the research
gaps needing attention, identifying impacts such as extreme weather events and broader climate
effects.

The study categorizes adaptation strategies into local mechanisms, multi-level approaches,
and management practices, emphasizing ecological, economic, and social sustainability. It
underscores the importance of innovative technologies, policy support, and collaborative efforts
to enhance resilience, reduce environmental impacts, and ensure long-term sustainability amidst
ongoing climate challenges.
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Documentation study on the use of artificial electric
fields on root zone electrostimulation and Vitis vinifera
L. plants

VITANESCU M.!, CIOROMILA L.!, BALAN A.!, ANTON D.R.!
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Abstract

This study investigates the role of artificial electric fields in the electrostimulation of the
root system and plants of Vitis vinifera L., based on the premise that plants are influenced by both
natural Earth electric fields and those generated internally through cellular processes. The paper
highlights that cultivated plants are exposed to these electric fields both in soil and in air, and that
complete elimination via Faraday cage isolation led in previous experiments to weak growth and
inhibited flowering and fruiting. The mechanisms by which external electric fields influence
internal electrical signaling, ion transport, stomatal opening, cellular elongation, and overall plant
metabolism are analyzed.

The study synthesizes differences between DC, AC, and pulsed field effects on roots and
aerial parts, emphasizing thresholds where stimulation becomes beneficial or harmful.
Experimental values considered optimal for controlled stimulation are presented: voltages of 3—12
V for pots and 12-48 V for soil, field intensities of 1-50 V/m, currents below 1 mA, and short
exposures of 5-30 minutes daily. Documented results suggest that low intensities can stimulate
growth and nutrient absorption, while high intensities (>500-1000 V/cm) may cause
electroporation and necrosis. The work provides a theoretical and experimental basis for using
artificial electric fields in viticulture and horticulture, indicating their potential to positively
influence plant development when applied within controlled parameters.
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