
© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315 

IJRTI2605148  International Journal for Research Trends and Innovation (www.ijrti.org) b423 
 

Smart Agriculture with IoT and Arduino: A 

Comprehensive Review 
Salunke Supriya Arjun1, Raut Sonali Popat2, Gadhave Asha Shivaji3 

1Member, Shriram Institute of Engineering and Technology (Poly), Paniv 
2Member, Shriram Institute of Engineering and Technology (Poly), Paniv 

                                     3Member, Shriram Institute of Engineering and Technology (Poly), Paniv 

 

 

Abstract: The integration of Internet of Things (IoT) and 

Arduino microcontrollers has improved modern agriculture 

by enabling smart and efficient farming practices. IoT sensors 

and Arduino-based systems help monitor environmental 

conditions, automate irrigation, and improve crop 

management in real time. Studies show that smart irrigation 

systems save water and increase crop productivity while 

reducing labor and operational costs. Sensors such as soil 

moisture, temperature, humidity, pH, and rainfall sensors 

support precise farming. IoT platforms allow remote 

monitoring and better decision-making for farmers. 

However, challenges such as power supply, internet 

connectivity, and farmer training remain. Future 

technologies like artificial intelligence, drones, edge 

computing, and advanced communication networks are 

expected to further improve smart agriculture. Overall, IoT 

and Arduino provide an affordable and sustainable solution 

for efficient farming and food security [1], [2], [5], [6], [7], [8], 

[9],[10], [11], [12], [14]. 
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I. INTRODUCTION 

Smart agriculture with the integration of IoT and 

Arduino has emerged as an effective solution to address the 

growing challenges in modern farming. With the rapid 

increase in global population, food production must 

significantly increase to meet future demands, while 

traditional agriculture faces problems such as water 

scarcity, labor shortages, climate change, inefficient 

irrigation, crop diseases, soil degradation, and high 

operational costs. Smart agriculture refers to the use of 

modern technologies such as sensors, IoT, automation, and 

data analytics to improve farming efficiency, productivity, 

and sustainability. IoT plays an important role in 

agriculture by enabling real-time monitoring of 

environmental parameters such as soil moisture, 

temperature, humidity, rainfall, and light intensity, while 

also supporting automated control of irrigation, ventilation, 

and lighting systems. Farmers can remotely access 

agricultural data and make better decisions based on real-

time monitoring, reducing resource wastage and improving 

crop management. Arduino is widely preferred in 

agriculture because it is affordable, easy to program, 

energy-efficient, and capable of connecting multiple 

sensors and devices, making it especially suitable for 

small-scale farmers and remote farming areas. Smart 

agriculture systems help overcome challenges related to 

water management, labor shortages, pest and disease 

monitoring, and nutrient management while improving 

productivity and reducing costs. This review focuses on 

analyzing IoT and Arduino technologies in agriculture, 

studying monitoring systems, sensors, automation 

methods, and control strategies, while also identifying 

implementation challenges and exploring future 

developments for more efficient and sustainable farming 

systems [7], [8], [9]. 

II. LITERATURE REVIEW 

Sr. 

No. 

Auth

or(s) 

& 

Year 

Journal/

Source 

Summa

ry 

Methodo

logy 

Limitati

on 

1 

A. 

Pawa

r & 

S.B. 

Deos

arkar 

(2023

) 

Wireless 

Networks 

/ Smart 

Agricultu

re 

Discuss

ed IoT-

enabled 

smart 

farming 

for real-

time 

monitor

ing and 

precisio

n 

agricult

ure. 

Review 

of IoT 

sensors, 

wireless 

communi

cation, 

and 

automatio

n 

systems. 

High 

impleme

ntation 

cost and 

network 

dependen

cy. 

2 

M. 

Elijah 

et al. 

(2023

) 

ScienceDi

rect 

Review

ed IoT 

technol

ogies 

for 

smart 

agricult

ure and 

sustaina

ble 

farming 

applicat

ions. 

Systemati

c 

literature 

review of 

sensors, 

controller

s, and IoT 

architectu

re. 

Limited 

interoper

ability 

among 

IoT 

devices. 

http://www.ijrti.org/


© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315 

IJRTI2605148  International Journal for Research Trends and Innovation (www.ijrti.org) b424 
 

Sr. 

No. 

Auth

or(s) 

& 

Year 

Journal/

Source 

Summa

ry 

Methodo

logy 

Limitati

on 

3 

A. 

Shar

ma et 

al. 

(2024

) 

ScienceDi

rect – 

Smart 

Irrigation 

Propose

d cloud-

based 

IoT 

irrigatio

n for 

water 

conserv

ation 

and 

farm 

monitor

ing. 

IoT 

sensors 

with 

cloud 

computin

g and 

real-time 

irrigation 

control. 

Internet 

dependen

cy in 

rural 

areas. 

4 

S. 

Kum

ar et 

al. 

(2024

) 

ScienceDi

rect – 

Procedia 

Computer 

Science 

Develop

ed IoT-

based 

smart 

farming 

system 

with 

automat

ic 

irrigatio

n and 

disease 

detectio

n. 

Machine 

learning 

with IoT 

sensors 

and 

automate

d 

irrigation. 

Moderate 

predictio

n 

accuracy 

and 

higher 

computat

ional 

need. 

5 

Devi

ka T. 

et al. 

(2024

) 

IoT Smart 

Agricultu

re Journal 

Designe

d 

Arduino

-based 

field 

monitor

ing 

system 

for 

agricult

ure. 

Arduino 

Nano 

with 

environm

ental 

sensors 

and IoT 

monitorin

g. 

Limited 

coverage 

area and 

sensor 

dependen

cy. 

6 

Moha

mma

d 

Tarik 

et al. 

(2023

) 

Intelligent 

Systems 

Journal 

Propose

d self-

powere

d IoT 

smart 

agricult

ure 

platfor

m with 

security 

features

. 

Solar-

powered 

IoT 

framewor

k with 

monitorin

g and 

protection 

system. 

Increased 

hardware 

complexi

ty and 

cost. 

Sr. 

No. 

Auth

or(s) 

& 

Year 

Journal/

Source 

Summa

ry 

Methodo

logy 

Limitati

on 

7 

A. 

Kum

ar et 

al. 

(2024

) 

ScienceDi

rect 

Develop

ed IoT-

based 

irrigatio

n 

system 

using 

telemetr

y and 

cloud 

computi

ng. 

Embedde

d system 

with 

HTTP 

communi

cation 

and 

dashboar

d 

monitorin

g. 

Requires 

stable 

communi

cation 

network. 

8 

H. 

Singh 

et al. 

(2024

) 

ScienceDi

rect – IoT 

Journal 

Presente

d edge-

based 

smart 

irrigatio

n 

system 

for crop 

monitor

ing. 

Edge 

computin

g 

integrated 

with IoT 

and 

irrigation 

schedulin

g. 

High 

system 

complexi

ty and 

setup 

cost. 

9 

R. 

Gupt

a et 

al. 

(2023

) 

ScienceDi

rect 

Studied 

smart 

sensors 

and IoT 

applicat

ions in 

agricult

ure. 

Sensor-

based 

agricultur

al 

monitorin

g and 

environm

ental 

analysis. 

Sensor 

calibratio

n 

challenge

s. 

10 

A. 

Hassa

n et 

al. 

(2024

) 

ScienceDi

rect 

Review

ed 

Artificia

l 

Intellige

nce of 

Things 

(AIoT) 

for 

smart 

agricult

ure. 

AI and 

IoT 

integratio

n for 

yield 

prediction 

and pest 

detection. 

Requires 

high-

quality 

datasets 

and 

computat

ion. 

11 

C. 

Wang 

(2024

) 

Smart 

Agricultu

re 

Research 

Develop

ed 

intellige

nt 

greenho

use 

system 

using 

IoT and 

machine 

learning

. 

Environm

ental 

monitorin

g with 

IoT and 

automate

d 

greenhou

se 

control. 

High 

maintena

nce 

requirem

ents. 

12 

Jinpe

ng 

Miao 

Smart 

Farming 

System 

Propose

d fog-

based 

LoRa 

communi

cation, 

Complex 

deployme

nt for 

http://www.ijrti.org/


© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315 

IJRTI2605148  International Journal for Research Trends and Innovation (www.ijrti.org) b425 
 

Sr. 

No. 

Auth

or(s) 

& 

Year 

Journal/

Source 

Summa

ry 

Methodo

logy 

Limitati

on 

et al. 

(2023

) 

smart 

agricult

ure 

system 

for 

intrusio

n 

detectio

n. 

edge 

computin

g, PIR 

sensors, 

and 

cameras. 

small 

farms. 

13 

S. 

Ahm

ed et 

al. 

(2022

) 

ScienceDi

rect 

Survey 

Surveye

d IoT 

trends 

in 

agricult

ure and 

precisio

n 

farming

. 

Literature 

survey of 

IoT 

framewor

ks and 

communi

cation 

systems. 

Lack of 

standardi

zation 

and 

security 

issues. 

14 

P. 

Kum

ar et 

al. 

(2024

) 

ScienceDi

rect 

Smart 

agricult

ure 

using 

ensembl

e 

machine 

learning 

in IoT 

environ

ment. 

IoT 

sensors 

with 

machine 

learning-

based 

crop 

prediction

. 

Requires 

computat

ional 

resources 

and 

training 

data. 

15 

A. 

Rahm

an et 

al. 

(2025

) 

ScienceDi

rect – 

AIoT 

Agricultu

re 

Review

ed AIoT 

applicat

ions in 

irrigatio

n, 

nutrient, 

and pest 

manage

ment. 

AI, IoT 

sensors, 

edge-

cloud 

systems, 

and 

analytics. 

Early-

stage 

adoption 

and 

infrastruc

ture 

dependen

cy. 

 

 

 

 

 

 

 

 

 

 

 

III. SMART FARMING SYATEM 

Fig 1. Sensor-based smart farming system [4]. 

 

IV. IOT AND ARDUINO FUNDAMENTALS 

A. Internet of Things (IoT) 

The Internet of Things (IoT) is a technology that 

connects devices to the internet to collect, share, and 

process data automatically. It enables monitoring, control, 

and automation through sensors and controllers and is 

widely used in agriculture, healthcare, industries, smart 

homes, transportation, and energy systems. 

An IoT system mainly consists of several 

important components, including sensors and actuators, a 

microcontroller or controller, a communication network, a 

cloud platform, and a user interface. Sensors are used to 

collect environmental data such as temperature, humidity, 

moisture, light intensity, and motion, while actuators 

perform actions like turning motors, pumps, fans, or lights 

ON/OFF. Examples of sensors and actuators include 

temperature sensors, soil moisture sensors, humidity 

sensors, relay modules, and water pump motors. A 

microcontroller or controller processes the collected sensor 

data and controls connected devices, with common 

examples being Arduino, NodeMCU, ESP8266, and 

Raspberry Pi. Communication between IoT devices takes 

place through networks such as Wi-Fi, Bluetooth, Zigbee, 

GSM, and LoRaWAN. The collected data is stored and 

processed on cloud platforms for monitoring and analysis. 

At the end users can monitor and control the system 

through user interfaces such as mobile applications, 

websites, and dashboards. [5], [6], [10], [14], [21] 

B. Arduino                                                                                                

An Arduino system mainly consists of a 

microcontroller board, Arduino IDE, and input/output 

devices. Common Arduino boards include Arduino Uno, 

Arduino Nano, and Arduino Mega. The Arduino IDE is 

software used to write, compile, upload programs, and 

monitor communication with the board. Input devices such 

as sensors, push buttons, and keypads provide data to the 

system, while output devices like LEDs, motors, relays, 

LCD displays, and buzzers perform actions based on 

programmed instructions. [5], [6], [10], [14], [21] 

http://www.ijrti.org/


© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315 

IJRTI2605148  International Journal for Research Trends and Innovation (www.ijrti.org) b426 
 

 

V.  APPLICATION OF IOT TECHNOLOGY 

A.  Smart Irrigation System 

Smart irrigation systems use IoT sensors to monitor soil 

moisture, temperature, humidity, weather conditions, 

sunlight, wind speed, and rainfall in real time. The 

collected data is wirelessly transmitted to a cloud-based or 

central control system, where algorithms analyze it to 

determine the exact water requirements of crops based on 

factors such as soil type, growth stage, and weather 

conditions. These systems automatically manage 

irrigation, ensuring precise water distribution while 

reducing manual effort. As a result, smart irrigation 

improves water conservation, minimizes wastage, reduces 

labor, and enhances crop productivity by providing crops 

with the right amount of water at the right time [1], [2], [4]. 

[10], [24]  

B. Precision farming  

Precision farming uses IoT sensors, drones, and data 

analytics to monitor crop health and improve farm 

management. Drones equipped with cameras and sensors 

collect aerial data on crop growth, pest infestations, 

nutrient levels, temperature, and plant health. This 

information is processed using machine learning and 

advanced algorithms to detect problems such as diseases, 

nutrient deficiencies, and pest attacks. Based on the 

analysis, farmers can take targeted actions, such as 

applying the right amount of fertilizer or controlling pests 

in specific areas. Precision farming increases crop yield, 

reduces costs, minimizes the use of water, fertilizers, and 

chemicals, supports environmental protection [4], [13], 

[18], [20], [28].  

 

C.Crop and Soil Monitoring  

IoT sensors enable real-time monitoring of soil conditions 

such as pH, nutrient levels, moisture, temperature, 

humidity, and light intensity. Data collected from field 

sensors is wirelessly sent to a central system, where 

advanced analytics help farmers make informed decisions 

about soil fertility, irrigation, crop rotation, fertilizer use, 

and disease prevention. By monitoring nutrients like 

nitrogen, phosphorus, and potassium, farmers can apply 

fertilizers accurately, improving crop growth while 

reducing waste and environmental impact. These crop and 

soil monitoring systems support precision agriculture by 

helping farmers optimize resources, improve food quality, 

reduce costs, and promote sustainable farming [8], [9], 

[24], [25], [28]. 

 

D. Smart Greenhouses 

Smart greenhouse systems use IoT sensors to monitor and 

control environmental factors such as temperature, 

humidity, light intensity, and CO₂ levels to create optimal 

conditions for plant growth. These sensors send real-time 

data to a central system that automatically adjusts 

greenhouse conditions, such as activating cooling systems, 

dehumidifiers, or supplementary lighting when needed. 

IoT technology also regulates CO₂ levels to improve 

photosynthesis and crop growth. As a result, smart 

greenhouses enhance food production and crop quality, 

support year-round cultivation, conserve energy, improve 

resource efficiency, and allow farmers to remotely monitor 

and manage greenhouse conditions [4], [12], [24], [28] 

E.  Agricultural drones 

Agricultural drones use cameras, sensors, GPS, and GIS 

technology to capture high-resolution aerial images and 

data for monitoring crops and mapping fields. These 

drones help farmers assess crop health, detect crop stress, 

track growth, identify weeds, and monitor field conditions. 

The collected data supports better crop management 

decisions, including precise application of fertilizers and 

pesticides, reducing wastage and environmental impact. 

Drone-based farming is faster, more accurate, and saves 

time and labor by automating tasks. [13], [20], [24], [28] 

F. Pest and Disease Management 

IoT technologies such as smart traps, cameras, and sensors 

are used in agriculture to monitor crops and detect pests 

and diseases at an early stage. These devices are installed 

in fields to continuously observe crop conditions and 

identify harmful insects or plant diseases. When pests or 

diseases are detected, the system immediately sends alerts 

to farmers so that they can take quick action. The collected 

information is analyzed using data analytics and machine 

learning techniques to understand the type, severity, and 

spread of infestations. Based on this analysis, farmers can 

apply suitable control methods, such as using biological 

agents, releasing beneficial insects, or applying pesticides 

only where required. This reduces excessive chemical use, 

lowers crop damage, and protects beneficial insects and the 

environment. In addition, IoT systems store historical data 

that helps farmers make better decisions about crop 

rotation, planting schedules, and selecting disease-resistant 

crop varieties. Overall, IoT-based pest and disease 

monitoring improves crop health, reduces losses, increases 

productivity, and supports sustainable farming [18], [20], 

[27]. 

VII. CONCLUSION 

IoT and Arduino are making farming smarter and easier 

by helping farmers monitor soil, weather, and crops in real 

time. These technologies help save water, reduce hard 

work, improve farming decisions, and increase crop 

production through automatic systems. Arduino devices 

are low-cost and simple to use, making them useful for 

farmers. Although problems like poor internet, power 

issues, and lack of technical knowledge exist, future 

technologies such as AI, drones, and smart networks will 
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make farming more efficient and environmentally 

friendly. 
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