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Cu 0.090 0.093 0.094 0.091 0.098 0.09 0.091 0.09 0.095 0.087 0.080
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Ci 0.083 0.086 0.085 0.082 0.079 0.071 0.083 0.088 0.086 0.079 0.086
C2 0.093 0.083 0.089 0.084 0.082 0.073 0.085 0.092 0.090 0.084 0.089
Cs 0.094 0.090 0.083 0.084 0.082 0.074 0.088 0.093 0.090 0.085 0.090
Cs 0.092 0.087 0.087 0.075 0.080 0.070 0.083 0.088 0.088 0.082 0.087
Cs 0.099 0.095 0.094 0.088 0.080 0.076 0.090 0.096 0.094 0.087 0.094
Ce 0.090 0.086 0.086 0.080 0.079 0.065 0.084 0.088 0.085 0.080 0.086
Cs 0.090 0.086 0.086 0.080 0.079 0.071 0.077 0.089 0.086 0.081 0.087
Cs 0.089 0.086 0.085 0.080 0.079 0.069 0.082 0.081 0.086 0.080 0.086
Cq 0.095 0.092 0.091 0.085 0.083 0.073 0.088 0.093 0.084 0.085 0.091
Cuo 0.087 0.084 0.083 0.078 0.076 0.067 0.081 0.087 0.084 0.072 0.083
Cu 0.087 0.083 0.083 0.078 0.076 0.068 0.081 0.085 0.082 0.077 0.077
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Ci 0.041 0.042 0.042 0.040 0.039 0.035 0.040 0.042 0.041 0.038 0.041
Cz 0.046 0.041 0.044 0.041 0.040 0.036 0.041 0.044 0.043 0.040 0.043
Cs 0.046 0.044 0.041 0.041 0.040 0.036 0.042 0.044 0.043 0.040 0.043
Cs 0.045 0.042 0.042 0.037 0.039 0.034 0.040 0.042 0.042 0.039 0.041
Cs 0.048 0.046 0.046 0.043 0.039 0.037 0.043 0.046 0.045 0.042 0.045
Cs 0.044 0.042 0.042 0.039 0.039 0.032 0.040 0.042 0.040 0.038 0.041
Cs 0.046 0.044 0.044 0.041 0.040 0.036 0.038 0.043 0.042 0.039 0.043
Cs 0.045 0.044 0.044 0.041 0.040 0.035 0.040 0.040 0.042 0.039 0.042
Co 0.048 0.047 0.046 0.043 0.042 0.037 0.043 0.045 0.041 0.041 0.044
Cwo 0045 0.043 0.042 0.040 0.039 0.034 0.040 0.042 0.041 0.035 0.041
Cu  0.044 0.042 0.042 0.040 0.039 0.035 0.039 0.041 0.040 0.038 0.037
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Cio  0.009 0.009 0.009 0.008 0.008 0.007 0.008 0.009 0.008 0.008 0.008
Cu  0.009 0.009 0.009 0.008 0.008 0.007 0.008 0.009 0.008 0.008 0.008
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Abstract

Governance has been proposed as one of the key ways to manage the global water
crisis in the past two decades. Therefore, the present study aimed to analyze the
factors affecting the governance of agricultural water resources and also examine
their importance. For this purpose, the present research is descriptive-analytical in
nature and applied in terms of the purpose. The statistical population includes 30
experts and specialists from the Department of Geography and Rural Planning of
various universities across the Iran. The final criteria were identified using the
relevant research literature, then, their validity was confirmed based on the experts'
opinions. In order to determine the effectiveness and efficiency, as well as the
importance and weight of the criteria, the combined Dematel and Analytical
Network Process (DANP) technique was used. The analysis revealed that
participation index exerted the greatest influence on other criteria, while the
capacity-building index was the most influenced by them. Results of the criteria
effect analysis indicated that participation index had the highest level of influence,
and capacity-building index was the most influenced by other criteria. Also,
efficiency and effectiveness index had the highest weight, which indicates its high
importance in water resources governance, while the quality of monitoring and
control index had the lowest weight among other indicators.

Keywords: Global water crisis, Agricultural Water Management Indicators, Structural Analysis,
Multi-criteria Decision Making, Efficiency index
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Abstract

This study aimed to evaluate the effects of humic acid, amino acid, fulvic acid, and

seaweed extract on seed yield, oil content, and water use efficiency (WUE) of
canola. Two irrigation treatments were considered: irrigation after 70-80 mm of

cumulative evaporation (normal) and irrigation after 130-140 mm (drought stress).
The experiment was conducted using a split-plot design, with three replications, in
two years in Moghan area. Results showed that all bio-stimulant treatments
outperformed the control in improving key agronomic traits, although their
effectiveness varied depending on irrigation conditions. Under normal irrigation,
humic acid led to the highest seed yield (3802 kg/ha), oil content (43.8 %), and
WUE (1.17 kg m’®). Under drought stress, the amino acid treatment achieved the
highest WUE (1.75 kg m™®) and a high seed yield (3682 kg/ha). Partial budgeting
analysis showed that, under normal irrigation, humic acid was the most
economically profitable treatment, while amino acid performed best under drought
conditions. Multi-criteria decision analysis using the TOPSIS method revealed that
the optimal treatment depended on the target criteria (yield, quality, or efficiency)
and environmental conditions. Based on the farmer’s agricultural priorities, under
normal conditions humic acid ranked first, while under drought conditions amino
acids, and sometimes seaweed extract, had the highest priority. The results suggest
that using organic growth stimulants, especially under limited water availability,
can improve canola (rapeseed) yield, oil quality, and WUE, offering a sustainable
and economically viable management strategy for semi-arid regions of Iran.

Economic Assessment of Organic Growth Stimulators on Yield,
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Abstract
This study investigates the factors influencing groundwater extraction by farmers
and users in Golestan Province. Data were collected from 131 agricultural deep
wells during the 2022-2023 crop year using stratified random sampling and
structured questionnaires. Various functional forms of groundwater extraction were
analyzed, with the Cobb-Douglas function identified as the best-fitting model. The
findings indicate that a 1% decrease in the discharge rate of agricultural wells leads
to a 0.97% reduction in water extraction. Similarly, a 1% reduction in land area per
well results in a 0.03% decrease in water use. Reducing daily operation time by 1%
lowers water extraction by 0.95%, while a 1% decrease in the number of annual
operation days reduces extraction by 0.96%. Interestingly, due to the low cost of
electricity, the relationship between electricity expenses and groundwater
extraction is positive. Therefore, unless electricity costs become a more substantial
share of total production expenses, increasing electricity prices alone are unlikely
to curb over-extraction. The study concludes that policymakers should employ a
combination of economic and technical measures to effectively implement the
groundwater balancing plan in Golestan Province’s aquifers.
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Abstract

This research aimed to evaluate water footprint and irrigation dietary efficiency
(IDE) of potato production in the Ghorveh-Dehgolan Plain of Kurdistan Province,
during 2011and 2021. In this study, water footprint indices (blue, green, and grey),
net production benefit per drop (NPBD), and irrigation dietary efficiency (IDE)
were calculated using data from the Agricultural Jihad Organization,
Meteorological Organization, FAO, and the USDA Food Composition Database.
The results indicate that the average total water footprint for each ton of potatoes
in the Ghorveh and Dehgolan regions was 431 and 446 cubic meters, respectively;
i.e. producing each ton of the product requires significant consumption of water,
which indicates high pressure on the region's limited water resources. Additionally,
the economic productivity of water in Ghorveh (388 Tomans/mq) is higher than in
Dehgolan (372 Tomans/m?). Analysis of dietary indices also showed that each liter
of water in Ghorveh produces an average of 5.95 k.cal. and 0.016 g of protein, while
these values in Dehgolan are 5.73 k.cal. and 0.014 g, respectively. Furthermore,
examining the temporal trend of indices reveals a significant decrease in
productivity during drought years, highlighting the vulnerability of the region's
agricultural system to climate change. This research emphasizes the necessity of a
paradigm shift from the approach of "supplying more water" toward "more efficient
management of existing water" and, by providing evidence based on field data,
establishes an appropriate scientific foundation for water resource and agricultural
policy-making in critical regions of the country.
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Abstract
This study evaluated the performance of a low-pressure subsurface irrigation
system using perforated PVVC pipes in pistachio orchards of Anar County (Kerman
Province), focusing on soil moisture and salinity distribution. The HYDRUS-2D
numerical model was applied to simulate two-dimensional water and solute
movement in the soil. Treatments were based on a factorial combination of four
design parameters, each at two levels: channel depth (40 and 60 cm), pipe diameter
(110 and 160 mm), hole spacing on perforated PVC pipes (15 and 25 cm), and hole
diameter (9 and 12 mm). Model evaluation based on the NRMSE index confirmed
the HYDRUS-2D model's strong ability to simulate both moisture and solute
distribution in the system. Simulation results revealed that treatments with 60 cm
channel depth, 110 mm pipe diameter, 9 mm hole diameter, and 15 or 25 cm hole
spacing (T1s and T1e) achieved the most favorable salinity distribution by reducing
salt accumulation in the root zone. Furthermore, treatments with 160 mm pipe
diameter, 12 mm hole diameter, 60 cm channel depth, and 15 or 25 cm hole spacing
on perforated PVC pipes (T9 and Tio) showed superior moisture distribution
compared to other treatments. These configurations provided the best overall
performance in terms of moisture and salinity distribution under subsurface
irrigation using perforated PVC pipes. In contrast, treatment T4 (40 cm channel
depth, 160 mm pipe diameter, 9 mm hole diameter, 25 cm hole spacing)
demonstrated the poorest performance regarding uniform water distribution and
salinity control. Based on these findings, it is recommended that subsurface
irrigation systems for pistachio orchards adopt the identified optimal design
parameters, tailored to local soil and environmental conditions.
Keywords: Solute movement, Leaching, Soil moisture distribution pattern, Irrigation management
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Abstract

Given the high water requirement of rice, it is very important to know its
performance under different cultivation-irrigation methods and requires numerous
experiments. Since conducting numerous field experiments requires a lot of time
and expenses, the use of plant models can be a solution in this respect. Plant models
simplify the understanding of the complex process of crop response to
environmental conditions and are very practical in this regard. The model provided
by FAO (AquaCrop) is a water-based model that has been developed as a support
tool in planning and analyzing various crop management scenarios. In this study,
the AquaCrop model was used to calibrate and verify various cultivation-irrigation
methods, including transplanting-flooding, dry seeding-irrigation, and dry seeding-
drip irrigation. Results of error evaluation statistics, including normalized root
mean square error (NRMSE) and Wilmot index (d) for leaf area index (2.25 <
NRMSE < 4.16 and 0.96 < d < 0.98), showed that the AquaCrop model performed
well in canopy modeling. Also, the error statistics for grain yield and biomass
indices (NRMSE and d for grain yield were 5.12 and 0.95, and for biomass were
12.38 and 0.89), respectively, which were in the “very good” and “good” range.
Therefore, this model can be used with appropriate accuracy to investigate
management options in different crop-irrigation systems to improve water
productivity in rice cultivation.
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