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ABSTRACT 
Agriculture serves as the backbone of Indian economy. The loss of yield is the resultant of various factors. One such factor is the 

growth of fungi on the plant body that includes leaves, stem and the root. Fungicides may not be efficient all the time. The loss of 

yield due to fungi effects to 70% of overall loss. Therefore measures are taken to reduce the fungal loss. Introduction of precision 

agriculture lead to accountable changes in the field of agriculture. It involves usage of various techniques in the field of 

agriculture. The proposed system focuses on monitoring the growth of fungi on the plant body in an IoT environment with the 

help of temperature, humidity and light sensor. When the threshold temperature and humidity is met, the system alerts and it can 

be monitored with the help of IoT environment. The system is purely crop specific as the temperature, humidity and light factors 

varies from one crop to another. 

 

KEYWORDS:  IoT,precision agriculture, Wi-Fi Shield 
 

INTRODUCTION 
 

The Internet of Things (IoT) is an environment in which objects, animals or people are provided 
with unique identifiers and the ability to transfer data over a network without requiring human-to-human or 
human-to-computer interaction. IoT has evolved from the convergence of wireless technologies, micro-
electromechanical systems (MEMS) and the Internet. 

Besides the plethora of new application areas for Internet connected automation to expand into, IoT is also 
expected to generate large amounts of data from diverse locations that is aggregated very quickly, thereby 
increasing the need to better index, store and process such data.  

In agriculture, the crop fertility is mainly affected by the growth of fungi. The areas in hilly region is found 
to have numerous threats in cultivation because of fungi. The crops like apple, tea , rubber, carrot etc are found 
to be seriously affected by many fungal disorders. 

In tea leaves , the diseases caused by fungi includes, 
� Camellia dieback and canker 
� Camellia flower blight 
� Blister blight 
� Horse hair blight 
� Red root disease 
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2. Understanding Iot For Agriculture: 
2.1 Internet Of Things: 

The Internet of Things (IoT) is the network of physical objects of  "things" embedded with electronics, 
software, sensors, and network connectivity, which enables these objects to collect and exchange data The 
Internet of Things allows objects to be sensed and controlled remotely across existing network infrastructure, 
creating opportunities for more direct integration between the physical world and computer-based systems, and 
resulting in improved efficiency, accuracy and economic benefit. Each thing is uniquely identifiable through its 
embedded computing system but is able to interoperate within the existing Internet infrastructure. 

 
3. Temperature And Humidity Sensor: 

A temperature sensor is a device that gathers data concerning the temperature from a source and converts it 
to a form that can be understood either by an observer or another device. These sensors come in many different 
forms and are used for a wide variety of purposes, from simple home use to extremely accurate and precise 
scientific use. They play a very important role almost everywhere that they are applied; knowing the 
temperature helps people to pick their clothing before a walk outside just as it helps chemists to understand the 
data collected from a complex chemical reaction. 

 
Fig. 1: Temperature 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. The warmer the air temperature is, the more 
moisture it can hold. Humidity / dew sensors use capacitive measurement, which relies on electrical capacitance. 
Electrical capacity is the ability of two nearby electrical conductors to create an electrical field between them. 
The sensor is composed of two metal plates and contains a non-conductive polymer film between them. This 
film collects moisture from the air, which causes the voltage between the two plates to change. These voltage 
change are converted into digital readings showing the level of moisture in air. 

A soil moisture sensor is a device people can use to measure moisture levels in soil for purposes 
like irrigation control and scientific research. This equipment can use a number of different techniques to detect 
soil moisture, including measuring capacitance or impedance. Many scientific suppliers carry these devices and 
people can also find them at irrigation supply stores. 

 

 
Fig. 2: Soil moisture sensor 
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Some sensors have a design allowing people to leave them in place. They can connect with an irrigation 
system and may offer features like remote readings, so people can collect data without actually having to look at 
the sensor in place. These soil moisture sensor designs are more rugged, with protective casings to prevent 
corrosion, and tend to be more expensive. Other sensors are portable probes people can insert into the soil to 
take a moisture reading. 

Soil moisture sensor detects the moisture level of the soil, from which the threshold level for the growth of 
fungi can be identified and prevented.  

 
4. System Design And Overview: 
4.1 Arduino: 

Arduino is a bundle of electronic components that put all the necessary pieces to support a microcontroller 
on one board. There are many Development boards that do this, BASIC stamp, Beagle, NetDuino, the list is 
actually quite long. So what’s on the board? To start with there is power regulation, supplying clean 5volt power 
to the chip. When we say “clean” we mean no spikes in the voltage that the chip might interpret as an errant 
signal. There’s a circuit that selects power from the USB and power from an outside source. There is also a 
brownout circuit to detect a low voltage condition and pull the reset pin low to avoid the programming from 
performing erratically if the voltage is low. 

The values are stored in the web server which is meanly called as cloud storage and can be retrieved or 
check the values when we needed it. 

Software development is based with embedded systems the design are connected 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3: Block Diagram Of Measuring Temperature and humidity 
 

5.  Implementation And Results: 
The sensors are connected to an arduino which works on a 5v power supply. The readings of the sensor are 

displayed in a LCD screen. 
For transmission and reception of sensor values GSM is used. GSM (Global System for Mobile 

communication) is a digital mobile telephony system that is widely used in Europe and other parts of the world. 
GSM uses a variation of time division multiple access (TDMA) and is the most widely used of the three 
digital wireless telephony technologies (TDMA, GSM, and CDMA). GSM digitizes and compresses data, then 
sends it down a channel with two other streams of user data, each in its own time slot. It operates at either the 
900 MHz or 1800 MHz frequency band. GSM is connected and monitored with the help of web server for user 
assistance. From these computation of values the growth of fungi in plantation field can be easily predicted. 

Three key points used from the Mills tables are: 
• Light infection period 9 to 15 hours continuous leaf wetness; 
• Moderate infection period 15 to 20 hours continuous leaf wetness; 
• Severe infection period > 20 hours continuous leaf wetness. 
 
The growth of fungi can be controlled in light infection period by spraying lime water. Lime water would 

be an effective solution only in the initial stage of fungal growth. In moderate and severe infection period lime 
water is ineffective. 
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Fig. 4: Result and display of sensor values 
 

6.  Conclusion And Future Work: 
In the future enhancement, the position of the placement of sensors is considered. In the existing system, the 

sensors are randomly placed in WSN. Calculating the position of the sensors reduces the cost of the system and 
improves the efficiency in computing the parameters in its exact place. In addition to it, further analysis on the 
growth of fungi can be studied in detail.   

Consideration of pH of the soil can be taken in to account other than monitoring the temperature, humidity 
and soil moisture. The sensor provides the accurate reading that helps the farmers to forecast the output of the 
crop. Fungal growth at the time of harvest of crops damages the crop and decreases the total production. 
Preventing fungal growth without use of fungicides increases the quality of yield. Precision agriculture works 
wonders that innovates modern technology in the field of traditional agriculture.           
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