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In Kerman province, excessive extraction of underground water has led to a decrease in the
quantity and quality of water, resulting in severe water shortages. As a response, farmers
have adopted drip irrigation systems to mitigate the effects of insufficient irrigation.
Consequently, evaluating and monitoring these drip irrigation systems is essential to enhance
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April 25, 2025 and modify their implementation. This research assessed 15 drip irrigation systems utilized
in pistachio orchards as a part of the SIMAB project in Kerman. The assessment aimed to
understand the management status of these systems by measuring various parameters
including the pressure and flow rate of the drippers, the condition of the irrigation network
and the central control station, and the amount of water consumed. A face-to-face interview

K . was also conducted with farmers. According to the results, the average values for the
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Drip irrigation systems, drlpp_er_s flow rate (gm), the e_mlssm_n_unlformlty coefficient (El_J), the statistical unlf_o_rmlty

efficiency, coefficient (SU), the potential efficiency of the lower quartile (PELQ:s), the efficiency

reduction factor (ERF), and the application efficiency of the low quarter (AELQ) in the
evaluated systems were 3.9 liters per hour, 83.3%, 85.7%, 67.1%, 90%, and 74.3%,
respectively. These results indicate that the irrigation systems in this region are in good
condition. In general, the main reasons for the decrease in the optimal performance of drip
irrigation systems in this area may include the lack of knowledge in using the system,
clogging of drippers due to low-quality irrigation water, inadequate and untimely washing
of sand and disc filters, and low pressure within the systems.

pistachio orchard,
SIMAB project,

water distribution
uniformity

1. Introduction
In arid regions, such as Kerman province, the over-extraction of groundwater has led to a decline in both the
quality and quantity of water, resulting in water scarcity issues for pistachio orchards. For this reason, the
use of drip irrigation systems has been proposed as an effective solution for managing water resources and
improving water efficiency in agriculture. Most researchers believe that periodic evaluation of drip irrigation
systems is essential, as it can reveal their strengths and weaknesses, and provide opportunities for better
utilization through the modification and implementation of new management practices. VVarious assessments
have shown that the performance of drip irrigation systems in Iran is very poor due to various reasons,
including inadequate management, clogged emitters, and others. The SIMAB project has been defined to
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increase productivity in the orchards and farms covered by the rural production cooperative unions in
Kerman province. By conducting periodic evaluations and monitoring of these systems, it can help identify
their strengths and weaknesses and facilitate improved management and water efficiency.

Materials and Methods

This research was conducted on drip irrigation systems in pistachio orchards covered by the SIMAB project
in Kerman during 2019-2020. In this study, 15 drip irrigation systems were selected and examined in
Kerman, Rafsanjan, Sirjan, and Zarand, which have the largest areas under pistachio cultivation. To assess
water quality and investigate the issues of the systems, including layout and equipment quality, water
samples were first collected from the water sources of each system. Then, for technical evaluation, four
points from the drip lines in each system were randomly selected, and the water flow rate at those points was
measured. Various tools were used for data collection in this research, including pressure gauges, graduated
cylinders, and stopwatches. To analyze the efficiency and distribution of water in the orchards and improve
irrigation management in pistachio orchards some components were evaluated, including the Langelier
Saturation Index (LSI), Sodium Absorption Ratio (SAR), water classification based on Wilcox standards,
Minimum Lateral Inlet Pressure (MLIP), Distribution Correction Factor (DCF), Uniformity Coefficient of
Water Distribution (EU), Statistical Uniformity Coefficient (SU), and various efficiencies including ERF,
AELQ, and PELQ:s.

Results

The assessment of irrigation water quality in the orchards covered by the SIMAB project showed that over
87 percent of the water used had poor quality and a potential for sedimentation. Additionally, the use of the
LSI index indicated that most systems were prone to calcium carbonate deposition, which could lead to
reduced flow rates and inconsistency in the emitters. The results indicated that the Application Efficiency of
the Lowest Quartile (AELQ) and the Potential Application Efficiency (PELQs) varied among the systems.
The maximum AELQ reached 90.3 percent, while the minimum was 30.7 percent. Additionally, the
Efficiency Reduction Factor (ERF) in most systems was close to one, reflecting good management
performance. Moreover, improper cleaning of filters and poor design of the systems were identified as the
main reasons for reduced efficiency in some systems.

Discussion and Conclusion

Based on uniformity criteria, the results revealed that three systems were in excellent condition, while eight
systems were rated as good. It is recommended to mitigate sedimentation risk by adjusting the water pH and
using appropriate acids. Inadequate cleaning of filters and blockages caused by algae were also identified as
significant factors affecting the flow rates of the emitters. Moreover, the discharge correction factor in some
systems was greater than one, indicating lower manifold pressure compared to the overall average of the
system. In conclusion, the technical performance of 15 drip irrigation systems in the pistachio orchards of
Kerman County was evaluated. The results indicated that more than 73% of these systems are in good
condition regarding water distribution uniformity and application efficiency. However, 30% of the systems
do not perform well due to issues such as low pressure and inadequate maintenance of filters. Weak
management and insufficient knowledge among farmers are the main factors contributing to the existing
problems. Therefore, it is suggested that the manager of the SIMAB project facilitate the improvement of
the systems by training experts and organizing educational classes for farmers. Additionally, farmers should
prioritize proper maintenance of the systems and seek to engage technical experts to enhance productivity.
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Abstract

In Kerman province, excessive extraction of underground water has led to a decrease in the quantity and
quality of water, resulting in severe water shortages. As a response, farmers have adopted drip irrigation systems
to mitigate the effects of insufficient irrigation. Consequently, evaluating and monitoring these drip irrigation
systems is essential to enhance and modify their implementation. This research assessed 15 drip irrigation
systems utilized in pistachio orchards as a part of the SIMAB project in Kerman. The assessment aimed to
understand the management status of these systems by measuring various parameters including the pressure and
flow rate of the drippers, the condition of the irrigation network and the central control station, and the amount
of water consumed. A face-to-face interview was also conducted with farmers. According to the results, the
average values for the drippers' flow rate (gm), the emission uniformity coefficient (EU), the statistical
uniformity coefficient (SU), the potential efficiency of the lower quartile (PELQs), the efficiency reduction
factor (ERF), and the application efficiency of the low quarter (AELQ) in the evaluated systems were 3.9 liters
per hour, 83.3%, 85.7%, 67.1%, 90%, and 74.3%, respectively. These results indicate that the irrigation systems
in this region are in good condition. In general, the main reasons for the decrease in the optimal performance of
drip irrigation systems in this area may include the lack of knowledge in using the system, clogging of drippers
due to low-quality irrigation water, inadequate and untimely washing of sand and disc filters, and low pressure
within the systems.
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