
Role of ICT in Agriculture 

 

Information and communication technology in agriculture 

(ICT in agriculture), also known as e-agriculture, is developing and 

applying innovative ways to use ICTs in the rural domain, with a primary 

focus on agriculture.ICT in agriculture offers a wide range of solutions to 

some agricultural challenges. 

An ICT is any device, tool, or application that permits the 

exchange or collection of data through interaction or transmission. ICT 

(Information & Communication Technology /Technologies) is an 

umbrella term that includes any communication device or 

application, encompassing: radio, television, cellular phones, 

computer and network hardware and software, satellite systems and 

etc, as well as the various services and applications associated with 

them, such as videoconferencing and distance learning. 

 

 

 

Advantages of ICT in E-agriculture  

1) It can initiate new agricultural and rural business such as e-commerce, 

real estate business for satellite offices, rural tourism, and virtual 

corporation of small-scale farms.  

2) It can support policy-making and evaluation on optimal farm 

production, disaster management, agro-environmental resource 



management etc., using tools such as geographic information systems 

(GIS).  

3) It can improve farm management and farming technologies by efficient 

farm management, risk management, effective information or knowledge 

transfer etc., realizing competitive and sustainable farming with safe 

products. For example, farmer has to make critical decisions such as what 

to plant? When to plant? how to manage pests?, while considering 

offfarm factors such as environmental impacts, market access, and 

industry standards. IT-based decision support system (DSS) can surely 

help their decisions. 

 4) It can provide systems and tools to secure food traceability and 

reliability that has been an emerging issue concerning farm products since 

serious contamination such as chicken flu was detected.  

5) It can facilitate rural activities and provide more comfortable and safe 

rural life with equivalent services to those in the urban areas, such as 

provision of distance education, telemedicine, remote public services, 

remote entertainment etc.  

6) Empowerment of Stakeholders (Government Officials, Research, 

Education & Extension Scientists, farmers and other service providers 

such as Community Information centers.  

7) Development of Knowledge Management, Decision Support and 

Advisory Systems to strengthen Extension services and also used for 

Farmers Redressal system  

8) Efficient management (Development, Conservation, allocation and 

utilization) of resources .  

9) Improved productivity and profitability of farmers through better 

advisory systems. 

Computer modelling is the representation of three-dimensional objects on 

a computer, using some form of software designed for the purpose 

 

 



Types of computer models : 

// Models: something that predict which is not happened yet _ that use 

for decision making 

Climate Models :  

Climate models are primarily used to forecast substantial changes 

in the earth's climate. Climate is the average weather conditions in an 

area for a prolonged period of time. Therefore, climate models use a 

combination of statistical and current data to provide a reasonable 

forecast. The CFS is one of the primary climate models used for 

forecasting planetary scale weather conditions such as: El Nino, 

Madden Julian Oscillations (MJO), and monsoons.  

 

 



Mesoscale Models : 

Mesoscale models are mainly used to forecast the weather locally. 

Mesoscale in meteorological terms means the atmospheric conditions 

ranging usually from two to 20 km. Synoptic and climate models usually 

do not have enough resolution to forecast localized weather conditions 

such as: single cellular thunderstorms and tornadoes. The North 

American Model (NAM) is commonly used to forecast local weather 

conditions.  

 

Dynamic Models : 

 Dynamic models are the most sophisticated and costly tools used 

to forecast the weather. Dynamic models use advanced fundamental 

equations of the atmosphere to predict changes in the weather based 

on current conditions. Despite their efficiency, dynamic models can 

make errors during the initial runs. According to the National Hurricane 

Center (NHC), the GFS, ECMWF, NOGAPS, UKMET, and CMC, are 

some of the dynamic models used for forecasting. 

 



 

 Statistical Models : 

Statistical models are primarily used to help meteorologist provide 

accurate analog forecasts. Statistical models use data from previous 

storms and weather conditions to help meteorologists get a better 

idea of how to track current weather systems. Statistical models are 

commonly used to track tropical and mid latitude cyclones. If the 

dynamical model consensus is not reasonable, meteorologists often use 

statistical models to provide better forecasts.  

 

Crop Simulation Model : 

 A Crop Simulation Model (CSM) is a simulation model that 

describes processes of crop growth and development as a function of 

weather conditions, soil conditions, and crop management. 

 



Agri Input Management: 

Automatic Watering Pump Soil Detection Soil Temperature and Humidity 

Sensor 

 

 

 

Introduction to Microcontroller 

A microcontroller (or MCU for microcontroller unit) is a small computer on a 

single integrated circuit. A microcontroller contains one or more CPUs 

(processor cores) along with memory and programmable input/output 

peripherals. Microcontrollers are designed for embedded applications. 

Microcontrollers are used in automatically controlled products and devices, 

such as automobile engine control systems, implantable medical devices, 

remote controls, office machines, appliances, power tools, toys and other 

embedded systems. 

Some microcontrollers may use four-bit words and operate at frequencies as 

low as 4 kHz, for low power consumption (single-digit milliwatts or 

microwatts). They will generally have the ability to retain functionality while 

waiting for an event such as a button press or other interrupt; power 

https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Integrated_circuit


consumption while sleeping (CPU clock and most peripherals off) may be just 

nanowatts, making many of them well suited for long lasting battery 

applications. 

Other microcontrollers may serve performance-critical roles, where they may 

need to act more like a digital signal processor (DSP), with higher clock speeds 

and power consumption. 

 

 

Sensor 

a sensor converts stimuli such as heat, light, sound and motion into electrical 

signals. These signals are passed through an interface that converts them into a 

binary code and passes this on to a computer to be processed 

1.Soil Moisture Sensor: 

The Soil Moisture Sensor uses capacitance to measure dielectric permittivity of 

the surrounding medium. In soil, dielectric permittivity is a function of the 

water content. The sensor creates a voltage proportional to the dielectric 

permittivity, and therefore the water content of the soil. 

2. Temperature Sensor: 

These sensors are devices to measure temperature readings through electrical 

signals. The sensor is made up of two metals, which generate electrical 

voltage or resistance once it notices a change in temperature 

 

 



Agriculture 

Sensors Functional description 

Location 

Sensors 

These sensors determine latitude, longitude and altitude of any 

position within required area. They take help of GPS satellites for 

this purpose. 

Optical 

Sensors 

These sensors use light in order to measure properties of the soil. 

They are installed on satellites, drones or robots to determine clay, 

organic matter and moisture contents of the soil. 

Electro-

Chemical 

Sensors 

These sensors help in gathering chemical data of the soils by 

detecting specific ions in the soil. They provide informations in the 

form of pH and soil nutrient levels. 

Mechanical 

Sensors 

These sensors are used to measure soil compaction or mechanical 

resistance. 

Dielectric 

Soil 

Moisture 

Sensors 

These sensors measure moisture levels by measuring dielectric 

constant of the soil. 

Air Flow 

Sensors 

These sensors are used to measure air permeability. They are used in 

fixed position or in mobile mode. 

 

 

Uses of Agriculture Sensors 

Following are the uses of Agriculture Sensors: 

➨They are used in agricultural weather stations. These equipments are 

equipped with sensors which provide informations such as soil temperature at 

various depths, air temperature, rainfall, leaf wetness, chlorophyll, wind 

direction, solar radiation, relative humidity, atmospheric pressure etc. 

➨They are used in many equipments (e.g. dendrometer) developed by agro 

based industries for agricultural or farming applications such as measuring trunk 

diameter, leaf wetness and so on. 



➨They are used in agriculture drones for the purpose of spraying insecticides 

and pesticides. 

➨Solar based pumps which are mobile operated have become very popular due 

to reduction in cost to electricity. 

➨E-fences have become popular in rural INDIA which helps save crops from 

animals such as elephants. 

Benefits or advantages of Agriculture Sensors 

Following are the benefits or advantages of Agriculture Sensors: 

➨They are invented to meet increasing demand of food by maximizing yields 

with minimum resources such as water, fertilizers and seeds. They fulfill this by 

conserving resources and mapping fields. 

➨They are simple to use and easy to install. 

➨They are cheaper. 

➨In addition to agricultural use, they can also be used for pollution and global 

warming. 

➨They are equipped with wireless chip so that they can be remotely controlled. 

 

 

Temperature Sensor 

A temperature sensor is a device, typically, a thermocouple or RTD, that 

provides for temperature measurement through an electrical signal. A 

thermocouple (T/C) is made from two dissimilar metals that generate electrical 

voltage in direct proportion to changes in temperature. 

  

There are two types of temperature Sensor 

1) Mechanical Temperature  sensor 

a. Thermometer 

b. Therm 

2) Electrical Temperature sensor 

a. Thermistor 

b. Thermocouple 

c. Resistance Thermometer 

d. Silicon bandgap temperature sensor 

 

Humidity Sensor 



A humidity sensor (or hygrometer) senses, measures and reports the relative 

humidity in the air. It therefore measures both moisture and air 

temperature. Relative humidity is the ratio of actual moisture in the air to the 

highest amount of moisture that can be held at that air temperature. 

 

Different types of Humidity Sensor: 

There are various types of humidity sensors; they come in different sizes, 

operate in different temperatures, and they detect different levels of accuracy. 

There are three main types of humidity sensors: 

 Capacitive: 

These sensors measure moisture levels using a humidity-dependent 

condenser; they are suitable for wide RH ranges and condensation 

tolerance. These sensors are commonly used in industrial and commercial 

environments. 

 Resistive: 

These sensors can measure the electrical change in devices such as 

conductive polymers and treated substrates. They are suitable for use in 

residential and commercial environments. 

 

 Thermal Conductivity: 

These sensors are suitable for use in environments that have high 

temperatures. They measure humidity by calibrating the difference 

between the thermal conductivity of dry air and that of moist air. 

Moisture Sensor 

Moisture Sensor can detect the moisture of the soil around the sensor, which is 

ideal for monitoring the indoor plants or the soil moisture in your garden. It can 

be very to use, just insert it into the soil and then read it. 

 

This sensor uses the two analyses to pass current through the soil, and then it 

reads that resistance to get the moisture level. More water makes the soil 

conduct electricity better; while dry soil conducts electricity is poor. 



 
 

Different types of Moisture Sensor: 

The two primary sensor types that measure soil moisture are as follow: 

 

Tensiometric sensors : It measure soil moisture tension, or the potential soil 

moisture. Tensiometers are sensitive to soil properties by measuring how tightly 

a particular soil type retains water. 

 

Volumetric sensors :It measure the actual volume of water in the soil. 

 

Wind Speed Sensor 

Wind speed sensor is an instrument which can measure the wind speed. An  

Anemometer or windmeteris a device used for measuring windspeed, and is a 

common weather station instrument. 

Different types of Windspeed Sensor: 

1.Cup Anemometers 

2.Vane Anemometers 

3.Hot-wire Anemometers 

4.Laser Anemometers 

5.Sonic Anemometers  

6.Acoustic Resonance Anemometers  

7.Ping-pong Ball Anemometers 

 

 

Drones: 

An agricultural drone is an unmanned aerial vehicle used to help 

optimize agriculture operations, increase crop production, and monitor crop 

growth. Sensors and digital imaging capabilities can give farmers a richer 

picture of their fields 

 



Agricultural drones are drones applied to farming in order to help increase crop 

production and monitor crop growth. Through the use of advanced sensors and 

digital imaging capabilities, farmers are able to use these drones to help them 

gather a richer picture of their fields. Information gathered from such equipment 

may prove useful in improving crop yields and farm efficiency. 

 

Drones in agriculture are a big boon to farmers. Precision agriculture is a 

farming management concept that uses drones for agriculture to measure, 

observe, and respond to variability found in crops.From automated planting to 

crop management with real-time monitoring, drones have a vital role to play in 

the future of farming. 

 

Agricultural drones are high-tech systems that can do things a farmer can't: soil 

health scans, monitoring crop health, applying fertilizers and watering the 

fields, even tracking weather and estimating yields, and then collecting the data 

and analyzing it for prompt action. 

 

In short, drones can mechanize every step of farming, eliminating the costs of 

human errors and enabling farmers to react quickly to threats (such as drought 

conditions and pests), helping them maximize income and returns on investment 

in the end. 

 

 
 

 

Geospatial technologies: GIS GPS  and RS 
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