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ABSTRACT 
 

Computers and information technology changed our lives. Over the last decade, information and 
communication technologies have enabled significant changes in the way people live, work, interact and 
activities. Some of these changes have been quite rapid in time, which is the reason why we believe that more 
research is needed for finding evidence on how new technologies can enhance learning. Most of our farmers are 
uneducated who formed the most traditional groups in society. Using modern technology in agriculture is 
essential for optimizing production. Drought is a major factor limiting productivity in agriculture and have 
caused a collapse in food production by reducing uptake of water and nutrient. Nowadays, the main limiting 
natural resource is widely considered to be water. Therefore, research into crop management practices that 
enhance drought resistance and plant growth when water supply is limited has become increasingly essential. In 
this review, system manual will be explained and the device will be applied in irrigation of sugar beet to 
improve water use efficiency in a partial irrigation system. Finally, water requirement of sugar beet will be 
analyzed. 
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Introduction 

 
With the rapid development of modern 

information technology, computer and networking 
applications have been widely used in various fields, 
gradually changing people's work, study and life, 
especially in education, especially in applied science. 
Information and communication technology is not 
only the backbone of the Information Society, but 
also an important catalyst and tool for inducing 
innovation that change the various activities. 
Information technologies allow us to collecting, 
organizing, saving, broadcasting, and using 
information in the various activities by using 
computer and other communication tools. Nowadays, 
information technology plays an important role in 
different fields; one of them which has been affected 
a lot and has experienced great revolution is the field 
of agriculture. It is suggested that information 
technologies can contribute significantly to meet the 
needs of crops at the right time. According to 
statistics, using short messages service technology 
(SMS henceforth) is one of the most popular ways of 
sending and receiving information world-wide. Now 
about 74 percent of mobile users, ie about 2 billion 
and 400 million users worldwide, send and receive 

their message by using SMS. In this review, system 
manual will be explained and the device will be 
applied in irrigation of sugar beet to improve water 
use efficiency in a partial irrigation system. Finally, 
water requirement of sugar beet will be analyzed. 
First, a brief description of the components used in 
the devices is given; 

 
Humidity and temperature sensors: 

 
Sensor (Fig. 1) is a device for sensing a physical 

quantity such as humidity and temperature and 
converting them into continuous electrical (analog) 
or non- continuous (digital) quantities. These sensors 
are used in a variety of measuring devices, analog 
and digital control systems such as PLC. 
Performance and connectivity of sensor in various 
devices such as PLC has caused automatic control 
system is an integral part of the automatic control 
device. Sensor sends data from the system’s moving 
parts to the control unit and alters the status and 
functioning of the devices.  

Humidity sensors are available for installation in 
various forms in the desired location; 

1- Humidity sensor installed on the tube 
2- Humidity sensor installed inside the tube 
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3- Moisture sensors installed on the wall 
4- Moisture sensors installed outdoors 

 
GSM modem: 

 
A GSM modem (Fig. 2) is a specialized type of 

modem which accepts a SIM card, and operates over 
a subscription to a mobile operator. A GSM modem 
exposes an interface that allows applications such as 
SMS to send and receive messages over the modem 
interface.  With the expansion of mobile networks 
(GSM/GPRS) in Iran, this can be easily networked 

for wireless communication between multiple 
terminals. 

 
Control center: 

 
The control center (Fig. 3) is either 

automatically or manually and its main task is to 
collect data from all receivers and sensors, send and 
receive data through GSM, data analysis, and enable 
and disable of solenoid and timers. The hardware 
tools of the control include computer, receiver box.

 

 
Fig. 1: Humidity and temperature sensors 

 

 
 
Fig. 2: GSM modem 

 

 
 

 
Fig. 3: Schematic view of control center 
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Solenoid valve: 
 
A solenoid (Fig. 4) is a coil wound into a tightly 

packed helix. It has a long, thin loop of wire, 
wrapped around a metallic core, which produces a 
magnetic field when an electric current is passed 
through it. Solenoids create controlled magnetic 
fields and can be used as electromagnets.   

Solenoid valve is an integrated device containing 
an electromechanical solenoid which actuates either a 
pneumatic or hydraulic valve, or a solenoid switch, 
which is a specific type of relay that internally uses 
an electromechanical solenoid to operate an electrical 
switch; for example, an automatic starter.

 
 

 
Fig. 4: Solenoid valve 

 
Water requirements of sugar beet: 

 
Proper irrigation timing can maximize sugar beet 

yields while minimizing disease, water costs, 
fertilizer leaching, and soil erosion. Crop yields can 
suffer from either under- or over irrigation. Under 
irrigation limits water flow into the plant, which 
reduces movement of water, nutrients, and 
photosynthates within the plant. 

Over irrigation reduces yield through increased 
incidence of disease, loss of nutrients from the soil 
root zone, and reduced oxygen to roots. Over 
irrigation can also reduce sugar beet quality by 
lowering the sugar percentage. Over irrigation of 
sugar beets is common, especially with furrow 
irrigation. Root diseases such as rhizomania and 
rhizoctonia root and crown rots flourish in saturated 
soils. If soil saturation can be minimized, 
development and spread of these diseases will be 
reduced. 

Unnecessary irrigations can be reduced if 
growers use information on water status at deeper 
soil depths to allow sugar beets to extract water from 
more of the soil profile. This publication explains 
how to install soil moisture sensors and use them to 
schedule irrigations more efficiently.  

Sugar beet plants have a deep root system, 
enabling them to use soil water from as deep as 6 
feet. However, if water is abundant, sugar beets will 
satisfy the majority of their water requirements from 
the top 2 feet of soil. In addition, excess moisture can 
cause the taproot to rot, resulting in a shallow, 
sprangled root system.  

Young sugar beet plants should not be stressed 
for moisture. Frequent, light irrigations encourage 
rapid foliage production and plant establishment. 
Later in the season, irrigations can be spaced apart to 
ensure the top 1 foot of soil never gets drier than 
50% available soil moisture.  

MAD (management allowable depletion) is the 
percentage of available soil moisture that can be used 
without reducing crop yield or quality. Soil moisture 
sensors can help growers determine when 50% 
available soil moisture has been used by the crop 
(50% MAD has been reached) and they should begin 
irrigating. A Watermark soil moisture sensor is an 
electrical resistance block that measures soil matric 
potential (fig. 1). Matric potential is expressed in 
units of centibars (cbar) and is a measure of how 
tightly soil particles hold moisture. The energy 
exerted by plants to remove water from the soil must 
be greater than the soil matric potential. 

A sensor placed in saturated soil will show a 
reading of near 0 centibars. As soil moisture is 
depleted due to evapotranspiration, the matric 
potential increases. Irrigation should occur when 
allowable soil moisture reaches a level critical for the 
specific crop and soil texture. 

 
Conclusions: 

 
Soil moisture sensors have proven to be reliable, 

useful, affordable tools that can help growers 
schedule irrigations more efficiently. Sensor readings 
should be considered along with other methods such 
as visual observation, not solely. Growers should 
know the rooting depth of the crop and the soil 
texture of the field. Most growers who have used soil 
sensors reduced their water use and observed slight 
increases in yield. Growers should install sensors in 
locations that best represent the majority of the field.  
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