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Abstract: As the world population is increasing, it is estimated that by the year 2050 it will reach up to 9 billion. This huge 
population’s food requirement can’t be satisfied with the current agriculture system only. As the area of Information Technology 
is enhancing in every field, agriculture filed is now not an exception to it. While talking about agriculture, it becomes necessary 
to think about limitations of communication in the mega farms/field. While talking about usage of IoT in the field of agriculture 
it is need to look after the devices which are required in the different domains. In this paper all the domains of the IoT device in 
the field of agriculture is discussed.  
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I.      INTRODUCTION 
With development of the human life, somewhere it creates questions for the future of human society. As the world population is 
increasing highly, it creates various issues. As per world population report, in the year of 2023, world population reach to the mark 
of 8 Billion and it is estimated that by the year 2050 it will reach at 9 Billions [1]. With the increasing in the population, demand of 
space and food is also increasing which resulted into decreasing of agriculture land. With that, question of food availability is also 
arson. To meet demand of this population it is now required to introduce usage of Information Technology in the field of 
agriculture[13].   
In the country like India, where agriculture is primary activity of huge populations, there must need to change the ancient way with 
the modern technology. In India 58% people dependent on the agriculture [2].   With that Indian earn 41.25 billion US$ from the 
export of agriculture items in the year of 2021. Country like India where primary income source is agriculture it is necessary to 
introduce some changes to increase productivity. For that Information technology becomes blessing in the various way[3]. Here 
some of the ways are describe. 
 

II.      APPLICATION DOMAIN OF IOT IN THE FIELD OF AGRICULTURE 
IoT can be used at various aspect in the filed of agriculture. It can help to record the temperature, humidity, presence of insect, 
weather forecasting, moisture in the soil, soil monitoring, fertilization, tracking the locations, etc. The following figure 1 shows the 
usage of IoT device in the field of agriculture for the various purposes.  

 
Figure 1 Application Domains of IoT 
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As shown in above figure 1, 70% IoT devices are used in agriculture for the  monitoring of the filed and the crop. 25% IoT devices 
are used for the Controlling of various activities in the filed and 5% devices are used for the tracking. Monitoring includes, 
monitoring of temperature, humidity, moisture, fertilizers, pest, etc. Controlling include various devices that control everything on 
field, for an example, controlling of irrigation system, pesticide spreading etc. Only 5% devices are used for the tracking of various 
things like, tracking growth of the crop, amount of water supply etc.  
 As describe above there are 3 main domains. The main classification of these applications are describe in the following figure 2.  

 
Figure 2 : IoT application in various area of agriculture 

 
As describe in the above figure 2, classification of IoT device in the field of agriculture,  5% devices are used for the air monitoring, 
11% devices are used for the tracking of the various animals in the field. There only 4% devices are available which can be used for 
the precision farming. For temperature monitoring  13% devices are used. For water monitoring and controlling in the field, 7% 
devices are used. For soil’s care soil monitoring devices are used which is 13%. For disease monitoring and identification of disease 
there are 5% devices. For the irrigation monitoring and controlling there are 16% devices use. Last but one of the most important 
aspects in crop is fertilization monitoring, there are 16% devices. 
 

III.      AIR MONITORING 
Main purpose of this sub-domain is to determine the air quality, because it affects a lot to the any crop growth. It is consisting of the 
various sensors like, temperature sensor, humidity sensor and WSN (Wire-less Sensor Network) [4]. This sensor can be powered by 
the solar panels.  
 

IV.      SOIL MONITORING 
Here the solution for the soil monitoring is taken from the moisture and temperature monitoring sensors in the field  with the help of 
WSN [5]. Here sensors are used in the soil for the temperature and presence of moisture in the soil. This system is maintain using 
the various communication technologies like ZigBee  and internet[12]. This can also be accessible by the web applications[6,7].  
 

V.      WATER MONITORING 
Water is the most important factor in the agriculture. In this area of water monitoring includes monitoring of water quality, PH level, 
temperature, pollution level of water etc. In this sub domain of IoT based solution for the water monitoring includes sensors for 
measuring temperature, conductivity and turbidity[8]. This solution is also based on the WSN. There is a web base solution is 
available for the sensors to measure the temperature, solar radiations, humidity and rainfall for the irrigation monitoring in the 
fields[9].  
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VI.      DISEASE MONITORING 
In country like India where crop disease are major issue for the farmers. As a solution of the same the LOFAR-agro Project  is 
working on plan monitoring system[10]. This project is carried on the potatoes plant. It is monitoring data or weather, temperature 
and humidity and identifying fungal diseases on the crop.  
 

VII.      CROP AND PLANT GROWTH MONITORING 
There are many methodologies to monitor the growth of the plant[11]. With the help of the historical data of the plant in particular 
filed, it is possible to identify the growth of the crop is in better direction or not. There are many Artificial Intelligent applications 
that support monitoring of the crops.   
 

VIII.      MONITORING GASES AND GREENHOUSE 
In the develop cities, it is required to see weather condition according to pollution based as well. For monitoring pollution in the are 
of field sensors like GHG, gas sensor, Carbon Sensors plays a vital role. 
 

IX.      CONCLUSION 
All the domain area on the field of agriculture, various IoT devices are required. There are still required a lot of research for 
identifying the threshold values and systematic analysis. Communication between those devices is also an area of research. With the 
appropriate used of all IoT devices in the field will give a dramatical output in agriculture production 
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