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Extended Abstract

Introduction

With the continuous growth of the global population, the occurrence of'elimate change, and the\(ensiﬁcation of
drought events, ensuring food security while conserving environmental resourees and water is expected to become
one of the major and most challenging issues facing humanity. Agriculture accounts Fb%’piiproximately 70-90%
of global freshwater withdrawals and is recognized as the largest watet=consuming sector. Fherefore, the adoption
of appropriate irrigation methods can not only reduce water consumptiombut also contribute to the conservation
of surface water resources and aquifers. Given the climatic conditions of Tran, the occurrence of climate change,
the accelerating depletion of groundwater resources, and rising,production costs, the adoption of appropriate and
smart irrigation management approaches aimed at optimizing water use and improving water productivity is
essential. Accordingly, considering the increasing,limitations on water resources and the need to improve
agricultural water-use efficiency, evaluating the peformance of sﬂoﬁtirrigation management systems under real
farm conditions is of particular importance. This study aimed.t@ evaluate th€performance of the “Hooshab” smart
irrigation management system in reducing water consumptiﬁchjncreasing wheat yield, and improving water
productivity of Mihan wheat cultivar in Aligoodarz County, Iran.

Materials and Methods

The study was conducted during,the 2023-2024 and 2024-2025 growing seasons as a field-scale comparative
experiment involving two irrigation management tréatments: smart irrigation management using the Hooshab
system and conventionah farmer irrigation management as‘the control treatment. The experiment was conducted
under conventionalsprinkler irrigation in Aligoodarz County. For each treatment, four independent experimental
units, each approximately 10 ha in area, were selected, and each field was independently managed, irrigated, and
evaluated as an experimental unit, The Hooshab smart irrigation system was used as a decision-support system for
irrigation_management to-optimize\irrigation timing and amount based on actual field conditions. The system
calculates‘erop water requirtements using meteorological data, soil characteristics, irrigation water quality, crop
characteristics, plantin da&arowth stage, irrigation system characteristics, and other required information, and
subsequently provideskfarmer with an appropriate irrigation schedule. The system outputs include the
recommended irrigation time, required irrigation volume or duration, and other relevant management information,
which are made/available to the user through the software or mobile application. This irrigation schedule was used
as the basis ngation management in the Hooshab treatment, and its performance was compared with
conventional farmer management. Irrigation water consumption, grain yield, and water productivity were
measured.“Following preliminary data screening and quality control, the assumptions required for analysis of
variance were evaluated, including normality of residuals and homogeneity of variances. The Shapiro—Wilk and
Levene’s tests were used to assess data normality and homogeneity of variances, respectively. After confirming
the assumptions, the means of the two treatments were compared using an independent-samples #-test at the 5%
significance level. All statistical analyses were performed using SPSS version 24.

Results and Discussion

The results showed that irrigation water consumption under Hooshab management decreased by 22.9% in the first
year, 11.4% in the second year, and 17.15% on average compared with the control treatment. Grain yield increased
by 5.6% in the first year, 10.7% in the second year, and 8.15% on average. Water productivity also increased by
36.3% in the first year, 24.3% in the second year, and 30.3% on average. These changes were primarily attributed
to differences in irrigation scheduling between the two management approaches. In the conventional farmer-
managed fields, irrigation was applied at longer intervals than under the Hooshab management strategy, resulting
in greater periods of soil-water depletion and exposure of the crop to drought stress during the growing season. In
contrast, the Hooshab system provided more timely irrigation management, thereby reducing the duration and
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severity of water stress and contributing to improved crop performance. In addition, soil-moisture monitoring
indicated that the irrigation schedule generated by the system was able to maintain soil moisture within the root
zone at a more appropriate level. The availability of continuous or near-real-time monitoring also provided an
opportunity to adjust irrigation management decisions in response to changing field conditions.

Conclusion
Overall, the Hooshab smart irrigation management system optimized irrigation timing and amount and,
consequently, reduced irrigation water consumption while increasing wheat yield and physical water productivity.
The findings demonstrate that smart irrigation management systems can be an effective approach for improving
agricultural water-use efficiency under conditions of water scarcity. The application of such systems is therefore
recommended as a practical strategy for sustainable water-resource management and improving the resilience of
agricultural production in semi-arid regions of Iran.
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Table 2. Evaluation of shab system's performance in simulating soil water and solute concentration in

the root development area
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Figure 2. Comparison of volumetric soil moisture changes calculated by Hooshab system and field
measurements (first year)
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Figure 4. Comparison of soil salinity changes calculated by Hooshab system and field measurements
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Table 4. Results of the the t-test comparison between two irrigation treatments management methods
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Table 5. Characteristics of irrigation management applied in the study farm
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