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Abstract 

In India, water Scarcity is one of the major issue faced in Agricultural field. Irrigation 
by help of freshwater resources in agricultural areas has a crucial importance. Because 
of highly increasing demand for freshwater, optimal usage of water resources has been 
provided with greater extent by automation technology and its apparatus such as solar 
power, drip irrigation, sensors and remote control. Traditional irrigation methods 
possess many difficulties on measuring and controlling systems especially over the large 
geographical areas. This Study describes an application of an Automatic drip Irrigation 
with soil moisture sensor for controlled irrigation and real time monitoring of water 
content of soil in different Scales of cultivation. The designed System is having mainly 
three units namely: base station unit (BSU), valve unit (VU) and sensor unit (SU). The 
obtained irrigation system not only prevents the moisture stress of trees and salification, 
but also provides an efficient use of fresh water resource. In addition, the developed 
irrigation method removes the need for workmanship for flooding irrigation. The 
designed system was can be applied to an  various area to minimize the wastage of water 
and to overcome water Scarcity for irrigation. 
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Introduction 

Despite having the most important irrigated space in the world, India too has started facing 
severe water scarceness in several regions. Owing to many argues the need for water for 
various functions has been unendingly raising in the country, however the reserved water 
accessible for future use has been waning at a faster rate (Saleth, 1996; CWC, 2005). The 
agricultural sector, which now takes over 80 percent of the available water in India, 
continues to be the leading water-consuming sector due to the intensification of agriculture 
and the coverage of irrigation is only about 40 percent of the gross cropped area as of today 
(Saleth, 1996; MOWR, 1999, Iyer, 2003). Reduction in water consumption because of the 
drip technique of irrigation over the surface technique of irrigation ranges from thirty to 
seventy percentage for various crops (INCID, 1994, Narayanamoorthy, 1997; Postal, 2001). 
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Drip-irrigation can be adopted all told reasonably lands, which is not generally possible 
through traditional irrigation method. Among the varied reasons for the slow progress of the 
adoption of this new technology, its capital-intensive nature seems to be one of the main 
deterrent factors. Micro-irrigation technology needs fastened investment that varies from Rs. 
20,000 to Rs. 55,000 per area unit relying upon the character of crops and therefore the 
material to be used for the system. Since the Indian farmers are obtaining water for low value 
from the general public irrigation system and additionally from well irrigation, there is less 
incentive for them to adopt this capital-intensive technology unless it's necessary. Drip-
irrigation is also found to be reducing electricity requirement, weed problems, soil erosion 
and cost of cultivation. Investment in drip irrigation also appears to be economically viable, 
even without availing State subsidy. It is identified that the slow spread of DI is not mainly 
due to economic reasons, however because of less awareness among the 
farmers regarding the economic and revenue-related edges of it(Verma and Rao, 1998; 
INCID, 1994; Dhawan, 2002).  

Advantages of Drip Irrigation: 

·         Increase in production and productivity. 

·         Improves quality and ensure early maturity of the crops 

·         Water Saving up to 40-70% 

·         Controls weed growth, saving of fertilizers(30%) and labor cost (10%). 

·         Fertigation, Chemigation can be made efficiently. 

·         Control Diseases. 

·         Use of Saline Water is possible 

·         Soil erosion is eliminated. 

·         Suitable for uneven/undulating land. 

·         High water use efficiency 

  

Sensor-based irrigation systems have been studied in many applications. In the last two 
decades, with the development of wireless technologies, several types of research focused on 
autonomous irrigation with sensors in agricultural systems. Amongst these works, a micro 
sprinkler system has a different place, and it was designed for latching the controlled solenoid 
valves in a citrus orchard with wireless sensors. Afterward, soil moisture sensors and 
sprinkler valve controllers are begun to use for site-specific irrigation automation. The 
advantage of using wireless sensors is to reduce wiring and piping costs, and easier 
installation and maintenance in large areas.  

 Materials and methods 

The designed system was applied for controlling drip irrigation of different scales of 
cultivation like small gardens/vegetable cultivation, medium Scale Cultivation and large 
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Scale Cultivation. Here according to scales of cultivation different automatic drip irrigation 
system was developed (Fig.1) 

System for Small Scale Cultivation: 

This drip irrigation was performed by small Dc water pump for achieving the required 
pressure for irrigation of Vegetable Plants. There are three different units which were 
designed and applied in this schema: Base station unit (BSU), valve unit (VU) and sensor unit 
(SU). All the electronic devices, sensors, and solenoid valves were selected to meet the low 
power and low-cost requirement for the system. The units used in the application were 
designed as a portable device. It decides which parts must be measured and controlled. The 
MCU used here is Arduino Uno. It is a microcontroller board based on the ATmega328P.It 
has 14 digital input/output pins; of which 6 analog inputs can be used. It has 16 MHz quartz 
crystal, a USB connection, a power jack, and ICSP header and a reset button. This MCU was 
selected in terms of the parameters according to cost, processor speed, low power 
requirements, rapid software development, and ease of system integration with custom 
circuits. 

The designed system needs to have two different voltage levels. The microcontroller used in 
the system (Arduino Uno) runs by a 5 V DC. Power supply unit must be stable for a stable 
connection with the soil moisture sensor. Soil moisture sensor and unit in the developed 
system, 10 HS coded pre-calibrated Soil Moisture Sensor has been used to measure the water 
content of soil (Figure 5). The 10 HS has a low power requirement and very high resolution. 
This gives you the ability to make as many measurements as you want (that is, hourly) over a 
long period of time with minimal battery usage. 10 HS needs 12 to 15 mA and runs with 3.3 
to 5 V DC. The output voltage of the sensor is 300 to 1250 mV. The Sensor Unit acquires 
data and sent to MCU. Value of ADC input which comes from the sensor is stored in a 10-bit 
register. The output value which was produced by the sensor value is as an analog data and 
it is converted to digital data by the PIC and sent to PC via serial ports. In this system, two 
LEDs were added for notifications. The MCU is a master device that is programmed to read 
and to evaluate sensors data, to control valves and to communicate with other units(Fig 7). 

Medium Scale cultivation: 

Medium Scale of cultivation requires a large area, In medium scale cultivation, more 
attention towards irrigation to the crops is needed. Therefore Apart from the above mentioned 
Controlling Unit, GSM module was used. The GSM module will send update status of the 
moisture content of soil as well as the status of the controlling Unit as a text message to the 
registered mobile Number of the Farmer, also farmer can control the Irrigation controlling 
Unit by giving command through the mobile from anywhere(fig 8.). 
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Large Scale Cultivation: 

Large Scale Cultivation is done in large areas of land. The same system of medium Scale 
Cultivation can be implemented but a wired connection between the unit and Soil moisture 
sensor is not much practical. Therefore wireless technology is used to transfer inputs from the 
sensor. Here RF transmitters and receivers are used. The power supply to the soil moisture 
sensor as well as RF transmitters is achieved through the implementation of small solar 
panels in the Field with or without Battery. 

 Experimental Study: 

For the study, Total 100 vegetable plants were selected. Out of 100, 50 vegetable plants were 
selected for application of drip Irrigation. soil moisture sensor which is used in this 
application has been located 20 cm of depth from the ground and 50 cm far away from the 
vegetable plant. The location of the mounted sensor is demonstrated as a schematic diagram 
in Figure 2-5 with irrigation drippers. The irrigation system entirely has started to work and 
the ordinary data has been received by MCU during irrigation. The remaining 50 vegetable 
plants were irrigated by traditional methods. The volume of water used for the irrigation of 
plants with both methods were recorded and moisture content in the soil were recorded.The 
soil and other conditions were kept same for both groups. 

Result and discussion 

The average water needed for maintaining soil moisture of 50 vegetable plant  was found to 
be 22.6 Litres per day and in conventional methods of irrigation its required average of 31.5 
Litres per day (Fig No.9 and Table No.1).The study found that there is an average  stability in 
the soil moisture content when irrigating with drip irrigation system when compared to 
traditional irrigation method(fig.no 10). 

Conclusion 

In this study, Automatic drip irrigation system with soil moisture sensor was installed for 
irrigating vegetable plants. The developed irrigation automation system can be proposed to be 
used in several commercial agricultural productions since it was obtained in low cost and in 
reliable operation. This application of sensor-based site- Specific irrigation has some 
advantages such as preventing moisture stress of vegetables, diminishing of excessive water 
usage, ensuring of rapid growing weeds and derogating salification. If different kinds of 
sensors (that is, temperature, humidity, and etc.) can be used according to type of cultivation 
and also wireless technology can be also implemented according to scale of cultivation. Also 
in this advanced modern World, an internet based remote control of irrigation automation will 
be possible. The developed system can also transfer fertilizer and the other agricultural 
chemicals (calcium, sodium, ammonium, zinc) to the field with adding new sensors and 
valves. Implementation of Automated Drip Irrigation System helps in water Conservation as 
well as to control the waste of water. 

 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 291



 

 

Acknowledgement 

Author likes to express his sincere thanks to Dr.Kothai R, Jinse Jose, Nomy P Benny, Ruby 
Varghese and also expressing sincere Thanks  to Vinayaka Mission’s College of 
Pharmacy,Salem. 

Conflicts of interest: 

No Conflicts of Interest 

References: 

 CWC (1996; 1998; 2002 and 2004), Water and Related Statistics, Ministry of Water 
Resources, Central Water Commission (CWC), Government of India, New Delhi. 
 

 Dhawan, B.D. (1988), “Role of Irrigation in Raising Intensity of Cropping”, Journal 
of Indian School of Political Economy, Vol.3, No.4, October-December, pp.632-671. 
 

 INCID. (1994), Drip Irrigation in India, Indian National Committee on Irrigation and 
Drainage, New Delhi. 
 
 

 Iyer, Ramasamy, R. (2003), Water: Perspectives, Issues, Concerns, Sage 
Publications,New Delhi. 
 

 Narayanamoorthy, A. (1997), “Economic Viability of Drip Irrigation: An 
EmpiricalAnalysis from Maharashtra”, Indian Journal of Agricultural Economics, 
Vol.52, No.4, October-December, pp.728-739. 
 

 Postal, S., Polak, P., Gonzales, F., & Keller, J. (2001), “Drip Irrigation for Small 
Farmers:A New Initiative to Alleviate Hunger and Poverty”, Water International, 
Vol. 26, No. 1. 
 
 

 Saleth, R. Maria. (1996), Water Institutions in India: Economics, Law and Policy, 
Commonwealth Publishers, New Delhi. 
 
 

 Varma, C.V.J., & Rao, A.R.G. (Eds.) (1998), Micro-Irrigation and Sprinkler 
Irrigation Systems, Central Board of Irrigation and Power, New Delhi. 
 

 

 

 

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 292



 

 

 

Figures: 

 

 

 

 

 

 

 

 

Fig 1.  Overview of System Installed in the Area 

Fig.2 . Location of soil moisture sensor in the Area 
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Fig.3. Connection of feeder line to Main Drip pipe 

Fig.4 . Drip irrigation pipes to plants 
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Fig 4. Drip To the Plants 

Fig 6. Installation of soil moisture sensor in the soil 
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Fig.7. Hardware Schematic Diagram supported by sensor Unit for Small Scale 
cultivation 

Fig.8. Hardware Schematic Diagram supported by  GSM module  for  medium/Large 
Scale cultivation 
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DAY 

TRADITIONAL 

 IRRIGATION 

(Litre/day) AUTOMATED 

  DRIP 

  IRRIGATION 

  (Litre/day) 

1 35 20 

2 30 26 

3 28 24 

4 30 24 

5 37 26 

6 32 22 

7 28 25 

8 30 20 

9 31 18 

10 34 21 
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Fig no.9 .Volume of water used vs Day 

Table No.1 : Volume of water used in traditional irrigation and Drip irrigation 
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Fig no.10 . Moisture content of the soil versus  time in hours 
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