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Intelligent management of Irrigation Planning on Increasing the
Water Use Productivity in Sugar Beet (Beta vulgaris L.)

Behroz Abolpour! Mastaneh Sharifi2, Mohsen Bazrafshan®, Mohammad Hadi Jorenush*

Abstract

Irrigation scheduling is an important step in optimizing agricultural water use management and
has been recommended in the previousstudies. Since smart models play an important role in
irrigation planning on the water use management of on farms, it has this aimed study that is
investigated the effects of such models on sugar beet water consumption at Zarghan-Fars
Agricultural Research Station from 2018 to 2019. Here was conducted with three treatments and
three replications in a randomized complete block design, in which treatments were included three
approach of scheduling irrigation such as: intelligent system (T1), database of crop water
requriments is that obtained from calimetological station (T2), and farmers traditional
management (T3).Their replicates were covered 6 lines of Arta variant sugerbeet with 8 meter
length that irrigated via the Tipe irrigation system. The results reveal that the amount water for
irrigation in T1 and T2 treatments were about 27% and 15% less than traditional irrigation
management, respectively, whereas the average daily water use in T1 treatment was about 7was
that varied from 2 to 10 mm/day during different stages of growth, such that was lowest water
use compared to the other treatments. The accumulation annually water use in treatments of 8946,
10194 and 12130 (m3/ha) respectively for T1, T2 and T3 showed a 27% of the saving water in
the intelligent system comparing with the control treatment, in which it was included two parts
such as 10% due to decreasing the irrigation time and about 17% due to improving the discharge
setting in the experimental plots.The results of research has been shown that the duration of
irrigation and the input of distribution network would controled by using the intelligent system
for estimating and planning irrigation.The tracked measurements of amount water use and soil
moisture for each irrigation caused the improving the distribution system management resulting
in decreasing one hour of irrigation time in T1 compared to the other treatments. In T1, T2 and
T3 treatments, Crop water productivity (CWP) based on the root yield were 3.46, 2.25 and 2.7 kg
per cubic meter, and based on sugar content were 0.69.0.44 and 0.38 kg sugar per cubic meter.
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replicates were covered 6 lines of Arta variant sugerbeet
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system. The results reveal that the amount water for
irrigation in T1 and T2 treatments were about 27% and
15% less than traditional irrigation management,
respectively, whereas the average daily water use in T1
treatment was about 7was that varied from 2 to 10
mm/day during different stages of growth, such that was
lowest water use compared to the other treatments.The
accumulation annually water use in treatments of 8946,
10194 and 12130 (m3/ha) respectively for T1, T2 and T3
showed a 27% of the saving water in the intelligent
system comparing with the control treatment, in which it
was included two parts such as 10% due to decreasing the
irrigation time and about 17% due to improving the
discharge setting in the experimental plots.The results of
research has been shown that the duration of irrigation
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and the input of distribution network would controled by
using the intelligent system for estimating and planning
irrigation.The tracked measurements of amount water
use and soil moisture for each irrigation caused the
improving the distribution system management resulting
in decreasing one hour of irrigation time in T1 compared
to the other treatments. In T1, T2 and T3 treatments,
Crop water productivity (CWP) based on the root yield
were 3.46, 2.25 and 2.7 kg per cubic meter, and based on
sugar content were 0.69.0.44 and 0.38 kg sugar per cubic
meter.

1. Introduction

The potential crop water requirement or pure water demand whose yield is 100 percent as one of the
basic factors to define the water use efficiency in crops productions is applied. There is also trying
proper irrigation management with increasing the systemic efficiency of irrigation networks results in
the same amount of potential crop water requirement for irrigation depth on the farm. In other words,
if equal to the potential crop water requirement can be used in each irrigation with careful and intelligent
planning, there will not be much difference between pure and gross water needs. Abolpour 2018
explained how to calculate the management coefficient in the sustainability of water demand and supply
sources in the Pasargad region in Fars province. Its study results observed that the most important
difference in the water use efficiency between the region and global values not only depends on climate
change but also on how much water is available to users and how they manage water consumption. The
intelligent management methods of irrigation scheduling could thus be played an important role in the
sustainability of water resources on sugar beet farms. The purpose study was to investigate the effect of
such schedule models on sugar beet water use, where was used the methods of measuring water use
flow along with continually monitoring soil moisture (based on the volume of water stored in the soil).
Measurement data obtained from relevant sensors formed the intelligent irrigation scheduling whose
effectiveness on the water use efficiency was evaluated.

2. Materials and Methods

This study was conducted in the complete randomized blocks (24 m2) with three treatments and
three replications, which each planting area (replications) included the six lines of Arta cultivar with
distances of 50 cm and length of 8 m and irrigated by drip strip system. The treatments related to
irrigation planning management methods included as follows: using intelligent system (T1), using the
results of water requirement estimations based on the Penman-Monteith method and the meteorological
station data (T2), and using traditional management method by farmers (T3). The planting date was
apprial 20, 2019, and the harvest was October 20. The planting date was May 10, 2018, and the harvest
was October 20. The time of start and stop irrigation for each treatment was determined after necessary
measurements and relevant calculations, whereas this process for treatment No. 1, using the relevant
sensors was done. In treatment No. 2, the daily crop evapotranspiration rate was estimated based on the
regional meteorological station data, e.g., temperature and humidity, wind speed and direction, and
radiation. Here, irrigation was started where the estimated evapotranspiration summation had more than
the critical level (based on the water consumption pattern national document), resulting in the irrigation
depth equaled to this summation. In treatment No. 3, irrigation was started and stopped following the
management plan of a leading farmer of the region who used the Class A evaporation pan for the sum
of daily evaporation. The water use values were measured from an intelligent flow-meter for each
repetition irrigation of each treatment. Measuring the water consumption parameters and yield resulted
in determining the management indicators such as water use efficiency that have been utilized in the
performed analyzes to compare the results of the treatments in Excel and SAS software.

3. Results
The effect of scheduling on irrigation shows a direct relationship between the amounts of daily water
use with the management of an intelligent irrigation system. During 153 days after planting, the intake

Intelligent management of Irrigation Planning on Increasing the Water Use Productivity in Sugar
Beet (Beta vulgaris L.)
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water of each plot-repetition was measured based on each irrigation period suggested by this system.
The daily water use was variable for growth in different stages where changed from 2 to 10 mm per
day. The irrigation system had warned within an average of this range, but here resulted in this range
due to delay or harry up the irrigation due to the agricultural operations like weeding and thinning and
weed control or the salt control operations at soil layer.

4. Discussion and Conclusion

The accumulation annual water use for T1, T3, and T2 was 8946, 10194, and 12130 m3/ha,
respectively. The average inlet flow rate for a total of 20 irrigations for each treatment is 17.3, 14.8, and
14.2 liters per hour for T1, T2, and T3, respectively. Also, the average irrigation hours in total irrigations
for each treatment are 8.3, 9.1, and 9.3 hours for T1, T2, and T3, respectively. The 27% savings for the
first treatment included two parts of 10%, due to the reduction at irrigation time, and about 17%, due to
the inflow regulation into the test plots, resulting from the intelligent irrigation system. The average
daily water use in T1 was about 7, where it has varied from 2 to 10 mm/day during different growth
stages such that was the lowest water use compared to the other treatments. A 27% saving in water use
from this study can be a good reason to observe proper management in irrigation planning; thus there
is strongly recommended to adjust each irrigation based on a regular and appropriate schedule. A 27%
saving in water use from this study can be a good reason to observe proper management in irrigation
planning; thus there is strongly recommended to adjust each irrigation based on a regular and
appropriate schedule. Since two-thirds of this saving was obtained due to monitoring and regulating the
distribution network discharge, there is recommended to use irrigation schedule methods whose
measuring the on-farm inflow is one of its basic parameters. Simultaneous tracking in the measurement
of water use amount and soil water content at each irrigation could be resulted in improving the
distribution system management, e.g., in decreasing one hour of irrigation time in T1 compared to the
other treatments.
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