Available online at ISSN (E): 2582 - 7022
http://agrospheresmagazine.vitalbiotech.org/
Agrospheres:e- Newsletter, (2025) 6(12), 20-22

™ Article ID: 838

> Agrospheres

e-Newsletter

Role of Digital Agriculture and 10T in Enhancing
Farm Productivity

INTRODUCTION

Rita Fredericks Agriculture is being transformed by rapid advancements in
CEO, Precision Grow (A Unit of digital technologies. The growing need for higher
Tech Visit IT Pvt Ltd) productivity, climate resilience, and smarter resource

management has made digital agriculture essential.
Traditional knowledge alone is not enough today; farmers
need precise, real-time information to make informed
decisions. Technologies like IoT, remote sensing, drones, Al,
automation, and mobile-based advisory services are helping
farmers shift from guesswork to accurate, data-driven
farming.

Digital agriculture enables farmers to monitor crops,
soil, weather, and farm machinery remotely. It ensures
efficient use of water, fertilizers, pesticides, and labor,
ultimately increasing both productivity and profitability
while fostering environmental sustainability.
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Concept: What is Digital Agriculture and 10T?
Digital agriculture refers to the adoption of digital tools such
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making informed decisions that enhance productivity and
reduce risks.

Copyright © December., 2025; Agrospheres 20


http://agrospheresmagazine.vitalbiotech.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

.........

Importance of loT-Based Sensing Systems
loT-based sensing systems play a crucial role in
modern agriculture. Soil sensors continuously
monitor soil moisture, temperature, pH, and
nutrient levels, enabling farmers to apply
fertilizers and water more accurately. This
improves crop growth while reducing input costs.
Similarly, real-time weather monitoring using
automated weather stations helps farmers plan
sowing, irrigation, spraying, and harvesting more
efficiently. Accurate weather information also
helps reduce risks associated with climate
variability.

Smart Irrigation Management

Smart irrigation systems use moisture sensors,
weather data, and automated controls to deliver
water only when and where it is needed. This
results in significant water savings, reduced
electricity consumption, and more uniform crop
growth. Farmers can operate these irrigation
systems remotely through mobile applications,
allowing them to save time and labor. Smart
irrigation is particularly beneficial in drought-
prone and water-scarce regions.

Real-Time Crop Health Monitoring

Modern technologies such as drones, remote
sensing, and Al-based mobile applications allow
continuous monitoring of crop health. Drones
equipped with multispectral, thermal, and NDVI
sensors can detect early symptoms of pest
attacks, disease outbreaks, nutrient deficiencies,
and water stress. The early detection of problems
enables timely interventions and helps prevent
yield losses. Al-powered disease diagnosis
applications allow farmers to upload pictures of
infected leaves  and receive instant
recommendations, making crop protection more
efficient and accurate.

Precision Nutrient and Fertilizer Management
Digital agriculture supports precision nutrient
management by helping farmers apply fertilizers
in the right amount, at the right time, and only in
areas where they are needed. loT-enabled
nutrient sensors and remote sensing tools help
identify nutrient deficiencies in the field.
Variable Rate Technology (VRT) machines can
apply fertilizers with high precision, reducing
wastage and improving nutrient-use efficiency.
This results in healthier soils and higher yields
while lowering environmental pollution caused
by excessive fertilization.

Smart Farm Machinery and Automation
Digital agriculture has introduced advanced farm
machinery equipped with 10T, GPS, and

Copyright © December., 2025; Agrospheres

Available online at
http://agrospheresmagazine.vitalbiotech.org

ISSN (E): 2582 — 7022

automation technologies. Examples include GPS-
guided tractors that ensure accurate planting and
spraying, robotic weeders that remove weeds
without chemicals, and automated harvesters that
increase harvesting efficiency. These machines
reduce dependence on manual labor, increase

operational accuracy, and save time and
resources. Automation is especially useful for
large farms and helps improve overall
productivity.

Improving Supply Chain and Market Access
loT and digital platforms also play an important
role in strengthening agricultural supply chains.
Traceability systems allow the tracking of
produce from the field to the consumer, ensuring
quality, safety, and transparency. Smart storage
systems equipped with temperature and humidity
sensors help maintain the quality of perishable
products and reduce post-harvest losses. Digital
marketplaces and mobile applications provide
farmers with real-time market price information,
reduce their reliance on intermediaries, and
enable them to receive fair returns.

Advantages of Digital Agriculture and loT
Digital agriculture improves productivity by
enabling accurate decision-making, efficient
input use, and timely farm operations. Farmers
benefit from reduced costs of fertilizers,
pesticides, and labor. These technologies also
support environmental sustainability by reducing
chemical overuse and conserving natural
resources such as water and soil. Digital
agriculture strengthens risk management through
real-time weather forecasting and early warning
systems. Additionally, digital platforms enhance
transparency in supply chains and improve
market access for smallholder farmers.
Limitations and Challenges

Despite its benefits, digital agriculture faces
several challenges. High initial investment costs
make it difficult for small and marginal farmers
to adopt advanced technologies. Rural areas
often lack reliable internet connectivity and
power supply, which limits the effective use of
loT devices. Many farmers have limited
technical knowledge and require training to
operate digital tools. Concerns related to data
privacy and cybersecurity also act as barriers.
Furthermore, fragmented land holdings in many
developing countries reduce the feasibility of
large-scale digital implementations.

Future Prospects

The future of digital agriculture is highly
promising. The integration of Al, loT, and
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robotics will lead to fully automated smart farms
capable of operating with minimal human
intervention. Predictive analytics will help
forecast crop yields, pest outbreaks, and weather
extremes with greater accuracy. The introduction
of 5G technology will enable faster and more
reliable  communication between devices,
improving real-time monitoring and control.
Blockchain-based  systems  will  enhance
traceability and transparency in supply chains,
while digital extension services will make
knowledge and advisory support more accessible
to smallholder farmers.

CONCLUSION

Digital agriculture and loT technologies are
reshaping the agricultural sector by improving
accuracy, efficiency, and sustainability. These
innovations help farmers make data-driven
decisions, optimize input use, reduce production
costs, and increase productivity. Although
challenges remain in terms of cost, connectivity,
and training, the long-term benefits of digital
agriculture are substantial. With appropriate
policies, capacity-building  programs, and
improved access to digital tools, farmers can
transition toward smart and climate-resilient
farming systems. Digital agriculture represents
not just a technological shift but a transformative
pathway toward profitable and sustainable
farming.
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