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ABSTRACT:   

 
The growing population has increased the need for the increase in food production and the 
need for reduced water wastage. These days we can find the devices which are used for testing 
the dampness in the soil. But all these existing systems may just give us an alarm about the 
reading or just notify us about the same. I would like to propose an idea where we can 
integrate the dampness checking devices or the moisture sensing sensor device with the 
communicating device so that this application would open the valves to pump the water to the 
fields. The communicating device is set up with a predefined value called threshold value. The 
dampness level reading when read by the sensor is compared with the threshold value in the 
communicating device. If the value read by the sensor is less than the threshold value then 
the valve gets opened automatically and water will be pumped to the fields. If the value read 
by the sensor is greater than or equal to threshold value, then the valve closes automatically 
and then the pumping of water should be stopped. . With this proposed ideology one can save 
the water not flowing too much to the fields and the system makes sure that water wastage is 
completely seized.  Thus the moisture level is properly maintained and this can lead to proper 
food yield and enhanced profits for the famers.  
 

Keywords: Dampness checking sensors or devices, Information and Communication 
Technology(ICT), Bioinformatics 
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[1] INTRODUCTION  

The Information and Communication Technology which is also called e-agriculture is 

evolving now-a-days. This include the studies and researches conducted on various crops and 

plants and the wide spread of the advances of bioinformatics. All these studies are mainly 

concentrated on the plant or crop development and the crop fertilization and mainly about 

how to have a maximum yielding from the crops in agriculture. Soil dampness reading 

devices was also one such inventions made out of these ideas. Time Domain Reflectometry 

(TDR) is a newer, more expensive method that measures soil moisture quickly and 

accurately. But there is no existing system which apart from reading helps water pumped 

automatically to the fields. All the existing systems need human intervention somewhere or 

the other nut I am proposing an idea where no human intervention is needed. 

[2] EXISTING SOIL MOISTURE TOOLS  

 In most cases, the soil should be damp to the root zone – 6 to 12 inches. However, 

sandy soil drains quickly and should be watered when the soil is dry to a depth of 2 to 4 

inches. Soil moisture monitoring can also be achieved with specific tools. A variety of 

simple, inexpensive soil moisture meters are available in garden centers and nurseries, and 

many are suitable for both indoor and outdoor growing. The meters, which tell you if the soil 

is wet, moist, or dry at the root level, are especially effective for large potted plants. Other 

soil moisture monitoring tools, often used for agricultural applications, include tensiometers 

and electrical resistance blocks, which indicate the moisture tension of the soil. Although 

both are accurate and easy to operate, they are more expensive than simple probes. But all 

these systems will just identify the dampness level of the soil but no immediate action is 

taken to that reading.  Few devices which are made of ceramic, when they are immersed into 

the soil, they just change the colour of their device to show the dryness of the soil and that is 

the only indication to know that the soil needs water. Few devices notes down all the values 

and then just they push a notification to the farmers mobile phones that the soil is becoming 

dry and needs immediate water.  

[3] RELATED WORK AND SURVEY 

Some 40 percent of all food is produced under irrigation, from about 18 percent of the 

world’s area of arable land plus permanent crops, with 60 percent produced under rain fed 

agriculture. As populations have risen this arable land and permanent crops area per head has 

been falling, except in the case of Europe (Figure 1). 

 

Region             -     1975      -  1995 

Africa              -       0.42      - 0.29 

Asia                 -       0.21      - 0.18 

Europe            -       0.30      -      0.43 

Latin America -       0.39      - 0.33 

North America-       0.95      - 0.75 

World            -       0.35      - 0.27 

 

 Figure: 1. Arable land and permanent crops area (1000 ha) per 1000 capita by region (FAOSTAT 

Database, 2002)   
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There is evidence that yields per hectare of some unfertilized rain fed crops are 

declining. Records from  Lesotho show that mean yields of major crops (generally without 

added fertilizers) declined between 1978 and 1986, related to a combination of adverse 

weather conditions, decline in soil conditions, and recurrent erosion and runoff. A three-year 

running mean of yields has been used, in order to smooth the effects of between-year 

weather.  

 

[4] EXISTING SYSTEM  

        All the existing systems are mainly used to read a value indicating the moisture 

level in the soil. Once the value is read from the soil, the device or the sensor may just display 

the value read on the display screen provided in the device. There are also some sensor 

systems which will read a value from the soil and give a notification value to the user about 

the dampness. But once there is an alert regarding the moist content, the farmer should 

himself/herself go to the field and turn on the pumping device manually.  This is the main 

disadvantage with the existing system and incase of the unavailability of the farmer, water 

will not be immediately pumped to the fields. Also there is a chance of excess water pumping 

to the fields which sometimes results in over moistening of the soil and wastage of water.  

And there is always a risk of rotting of roots due to excess or over watering. 

 

 [6] PROPOSED SYSTEM 

There are many existing systems which can just read the moisture level. The proposed 

system will be in integration with e-agriculture that involves the conceptualization, design, 

development, evaluation and application of innovative ways to use ICTs in the rural domain, 

with a primary focus on agriculture. This proposed system comes in integration with the 

existing moisture reading devices. The existing dampness reading device or the moisture 

sensing devices will be reading the level of moisture in the soil every time. The proposed 

system which is associated with the existing device will be set to a particular level or number 

which is called as a threshold value. Once the existing device reads the values from the 

dampness, immediately it is compared with the value which the proposed application is 

stored i.e., threshold value and then the system checks if the value read by the device is less 

than the threshold value stored in the proposed system. Once if it is noted that the value read 

is less, then the valve of the pipes at the field side gets opened and automatically water is 

fetched from the water tank. This pumping of water happens until the soil dampness level 

reaches that particular threshold value in the proposed system. If the value read by the 

existing system is equal or more than the value stored in the proposed system then 

immediately the valve at the field’s side gets closed. If the value read by the sensors is greater 

than or equal to the threshold value then the valve will be closed so that there will be no 

pumping of water to the fields. Every device can be set with it’s own threshold value. This is 

mainly because the water needed mainly depends on the soil. This value differs from the soil 

to soil. So the threshold value in the system can be set according to the requirements of the 

soil .  
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[7] METHODOLOGY TO DETERMINE THE THRESHOLD VALUE 

       The sensors are used to sense the moisture content in the soil and later it reads the 

value. Any open circuit can be used to program according to our requirement. This 

requirement is nothing but the soil’s needed moisture level. So using programming language, 

the circuit is programmed and set with a threshold value. The choosing of a threshold value is 

shown in the figure 2. First, select the soil type(s) that most closely resembles that in your 

field. Then, draw a vertical line from 10% available water depletion (represented by the 

blue/green boundary) down to the curve for your soil type and then horizontally over to the 

left axis labeled soil suction to obtain the reference WET value. This will determine the lower 

(wetter) threshold line. For example, for a loam soil, this value would be 23 (as indicated by 

the blue arrow). Next, draw a vertical line from 50% available water depletion (represented 

by the green/brown boundary) down to the curve for your soil type and then horizontally over 

to the left axis labeled soil suction to obtain the reference DRY value. This will determine the 

higher (drier) threshold line. For example, for a loam soil, this value would be 84 (as 

indicated by the brown arrow). Thus the threshold value is set as a number between 23 and 84 

in the circuit and when the value is read from the sensor it will be programmed in the circuit 

to check the value is either less than or equal to the threshold value and then the discussed 

steps will take further. 

 

 

         Figure: 2. Determining the threshold value     

 

 

[8] DISCUSSION 
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       The following algorithm gives the idea behind the proposed concept and provides     

an abstract way of implementing the same. 

   Step 1: Take any dampness reading or moisture sensing sensor device from the soil. 

   Step 2: Install it in the field. 

Step 3: Associate a communicating device which reads values from this device ad which is      

linked to a pipe with valve at the field, to a water tanker. 

   Step 4: Set a value in this device called threshold value. 

Step 5: Once the reading is taken from the dampness reading device, compare it with the 

value stored in the communicating device i.e., with the threshold value. 

Step 6: Check if the value read by the dampness reading device or the sensor device is less 

than the threshold value stored in the communicating device. 

   Step 7: Then immediately open the valve at the field side. 

Step 8: When the valve gets opened, then the water is pumped from the water tanker to the 

crops. 

Step 9: The pumping of water is carried out until the dampness reading device reads a value 

which is equal or greater than the threshold value stored in the communicating device. 

Step 10: If the system identifies a value which is greater or equal to the stored threshold 

value, then it immediately closes the valve at the field side. 

Step 11: The closing of valve will stop pumping of water to the fields and thus saves water. 

The implementation of the proposed system is depicted in the form of a diagram in figure3.  

 

 

 

Figure: 3. Diagrammatic representation of the proposed system     
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[9] FUTURE ENHANCEMENT 

       The proposed system can be improvised in many ways. Now the proposed system 

takes care of maintaining the soil moisture in the field. It also takes care of preventing excess 

water pumping to the field so that the wastage of water is seized completely. In future, there 

can be new improvements made to the same system like reading a value of dampness in the 

soil and giving a notification to the farmer about putting fertilizers based on the dampness. 

Because studies says that the fertilizers which are put to a field in the proper time and with 

proper dampness in the soil would show more benefits than simply putting them whenever 

possible. Thus proper work and survey can be conducted on the fertilizers and it’s working on 

the related dampness and such applications can be developed to give a notification to the 

farmer for the fertilizers. Also in the future works can be conducted about identification of the 

root rotting so that once if any such cases are identified, a notification should be sent to the 

farmers immediately to take some necessary precautions to overcome that. Also in the future 

works can be carried out regarding the pesticides timing in a year and even this can be sent as 

a notification to the farmer requesting the pesticides.  

 

 

 

 

[10] CONCLUSION 

       In many countries, along with India, the population is drastically growing. The 

need for developing and finding ways for the efficient growth in the agriculture production is 

increasing. At this juncture, I would like to say that there are emerging techniques in this 

regard. One such technique is, inventing the dampness level sensing systems, which are 

already in the markets, to know the level of moisture in the soil. I would like to propose a 

system where these moisture sensing sensors, will work along with a communicating device, 

which is linked to a water pipe to a water tanker. This device is actually set with a value 

called threshold value, because, not all the soils need same kind of moisture level. So the 

threshold value is set based on the variety of the crops and the moist requirement of the soil. 

This system is completely automated, so that the farmers always need not go check the value 

in the device, then water the crops manually. But instead the farmers can be anywhere and 

still the water will be pumped to the crops if the value read by the sensors is less than the 

threshold value. Also the main aim behind this proposed idea is to save water as water is the 

very important resource and there is water scarcity everywhere. So the farmers can be stress 

free of wasting water as our system will automatically cut down the water once the threshold 

value is reached. Apart from this normally there is chance of rotting of roots due to excess of 

water pumped sometimes due to the lack of knowledge among people. So in this system, that 

will never happen why because, crops are being pumped water only to their required level. 

Thus farmers are benefited a lot, in terms of timely watering the plants, saving the water, 

increased chance of productivity.  
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