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Abstract

Internet of Things (IoT) is changing how we
approach farming, making it possible to make smarter
decisions in real time. This means farms can become
more efficient, sustainable, and productive than ever
before. By 2025, experts expect the global market for
IoT in the agriculture to be worth around $28.6 billion
(Markets and Markets, 2024). Farmers easily monitor
crop health, soil moisture, and animal behavior using
various devices like soil sensors, drones, weather
stations, and wearable tech for livestock. Smart
irrigation systems with the help of IoT can boost crop
yields up to 10-20% and cut water use efficiency can
be improved by 30% (FAO, 2023). Research from Israel
(Netafim), the USA (John Deere, Climate Field View),
and India (Fasal, DeHaat) shows that changes brought
about by these technologies will affect both small and
large land holders. With IOT farmers can bring
efficiency and improve their overall productivity.
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Introduction

Agriculture has continuously supported
humanity to a bigger extent than anything else. But
from the traditional plow to the Green Revolution,
every leap in agricultural technology has helped to
fuel a growing population. The Agriculture IoT
market is estimated to grow from USD 11.4 billion in
2021 to USD 18.1 billion by 2026, growing at a CAGR
of 9.8% during 2021-2026. But today we must also deal
with a host of new challenges: growing global food
demand, volatile weather patterns due to climate
change, diminishing arable land and the imperatives
of using natural resources, including water and
fertilizer, much more efficiently.

IoT in Agriculture

In farming, Internet of Things (IoT) really
makes an impact. Farmers can use devices and sensors
that can collect day to day field data. It includes data
from various dimensions such as soil, standing crop,
change in weather and even machinery, all without
being physically present. With the help of IoT farmers
can take smart decisions - from the soil to the storage

silos - stays connected and communicates
continuously, which makes farming more efficient
and effective.

Important IoT Elements in Agriculture

1. Sensors and gadgets nutrient sensors that
identify essential nutrients in soil. soil
moisture sensors that find the quantity of
water in the soil.

2. While wearables for livestock track
movement, feeding, and health patterns,
cameras and drones use aerial imagery to
monitor crop health and identify weeds.

3. Connectivity networks like Wi-Fi, Bluetooth,
cellular (3G/4G/5G), and LoRaWAN

Real-time data is the game changer

The ability of IoT to offer real-time monitoring
across multiple farm management aspects is among its
most significant uses in agriculture. IoT-connected
sensors are used in crop monitoring to continuously
monitor field conditions and promptly identify early
indicators of pest infestations, diseases, or nutrient
deficiencies. This minimises crop loss and greatly
increases yield by enabling farmers to act quickly.
Specialised sensors keep an eye on critical soil health
indicators like temperature, moisture content, and pH
levels. By the information, growers can minimise
input waste and promote plant growth in an effective
manner by applying the optimum amount of fertiliser
or water at crucial time. Small, farm-specific weather
stations that gather hyper-local data also improve
weather monitoring. Farmers can use precise short-
term weather conditions unique to their fields to make
informed and Dbetter decisions on irrigation,
fertilisation, and harvesting rather than depending
solely on general regional forecasts. IoT wearables that
track an animal's movement, feeding habits, and body
temperature, such as GPS collars and health trackers,
also help with livestock management. Early disease
detection, better feeding plans, and more efficient
breeding management are made possible by this
technology, which results in healthier animals and
higher overall farm productivity.
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Benefits of IoT in Farming
* Higher Yields with Lower Inputs

* Optimal resource usage with automated
system

» Efficient Water Usage
» Early Detection of Pests and Diseases
» Cost Reduction
* Animal Health & Productivity
Real World Examples

Several nations are already reaping the
benefits of IoT in agriculture. Smallholder farmers in
India are being empowered by startups like Fasal and
DeHaat, which offer reasonably priced IoT-based tools

for weather forecasting, crop monitoring, and
intelligent advisory services. Advanced precision
farming tools, such as GPS-enabled tractors and
intelligent irrigation systems that modify water use
based on real-time soil and weather data, are available
in the USA from companies like John Deere and
platforms like Climate Field View. Farmers in Israel,
where water scarcity is a significant issue, have
implemented drip irrigation systems that are
connected to real-time soil sensors in order to
precisely regulate water flow and make the best use of
every drop. These illustrations show how IoT is
revolutionising agriculture around the world by
increasing yield, sustainability, and efficiency.

Table 1: Indicating difference between Traditional Systems and IoT Systems across key dimensions

Aspect Traditional Systems

IoT Systems

Connectivity Usually offline or

connectivity

limited network

Always connected via the Internet or local
networks

Data Collection | Manual or limited automation

Real-time, automated via sensors

Communication | Human-to-human or machine-to-human | Machine-to-machine (M2M), autonomous
communication

Monitoring Periodic, manual inspection Continuous, remote monitoring

Control Local, manual control Remote or automatic control via apps or
platforms

Scalability Limited by physical infrastructure Highly scalable with cloud support

Maintenance Reactive (after failure) Predictive and proactive using sensor data

Data Processing | Centralized or offline

Edge and cloud computing, often in real-time

User Interaction | Direct interaction with systems

Indirect, via dashboards, mobile apps, or

voice Uls
Examples Analog thermostats, legacy manufacturing | Smart  thermostats, connected factory
equipment machines

Table 2: Indicates Challenges in Agriculture

Challenge

Details

High initial cost

Sensors, connectivity, and software require upfront
investment

Connectivity issues

Rural areas often lack reliable internet or cellular
networks

Lack of technical knowledge

Many farmers are unfamiliar with digital tools and
require training

Data privacy concerns

Ownership and use of farm data by third-party
platforms is still a grey area

Maintenance and durability

Devices exposed to dust, water, and extreme weather
may need regular maintenance

Conclusions: Large commercial farms are no longer
the only ones benefiting from the Internet of Things'
(IoT) revolutionary impact on agriculture. Even

smallholder farmers can use smart farming to increase
sustainability and productivity thanks to the growing
affordability and scalability of IoT solutions. IoT is

AgeiTech
= Today

Volume 3, Issue 3 (June, 2025)

169


https://agritechpublication.com/

https:/ /agritechpublication.com

ISSN: 3049-3374

Article ID: ATT20250303055

assisting farmers in making well-informed decisions
that increase crop yields, conserve resources, and
lessen their impact on the environment by replacing
farming with a system based on hunches and data. IoT
will only become more important in agriculture as
technology develops, helping to create a more
effective and sustainable global food system.
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