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8- Support Vector Machine
9- Overall Accuracy

10 - Kappa Coefficient

11 - Data Cubes Classification
12 - Modis

13 - Google Earth Engine
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1- Sentinell

2 - Random Forest Classification
3 - Land Surface Water Index

4 -Enhanced Vegetation Index

5 - Yellowness Index

6 - Decision Tree Algorithm

7 - Land Surface Temperature
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5- Interval Nonlinear Multiobjective Programming
6- Fuzzy Interval Credibility Constraint
7- Multi-objective Analysis
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2- Interval Multi-objective Multi-stage Stochastic Programming
3- Goal Programming
4- Weighted Goal Programming
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11- Product production cost
12- Water requirement of the product
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9- Economic value of every cubic meter of water
10- Gross product revenue
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3- Regulated deficit irrigation
4- Partial root-zone drying
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1- Irrigation water use efficiency
2- Deficit irrigation
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Abstract

Water scarcity in arid and semi-arid regions is a serious challenge for fodder
production. Therefore, optimizing irrigation techniques and selecting drought-
resistant cultivars, such as millet, is essential. This study investigated the effects of
two irrigation methods, namely, regulated deficit irrigation and partial root-zone
irrigation, at four irrigation levels (100%, 80%, 60%, and 40% of the plant's water
requirement, WR) on forage yield, irrigation water use efficiency, forage protein
percentage, and yield of hybrid pearl millet (Nutrifeed variety). The research was
conducted using a split-block (strip-split-plot) design based on a randomized
complete block design (RCBD) with three replications, utilizing the drip irrigation
method with tape strips at the research farm of Shahid Bahonar University of
Kerman, during the 2017 and 2018 growing seasons. The results demonstrated that
the partial root-zone irrigation treatment, by supplying 100% WR resulted in the
highest fresh and dry forage yields, with 80.20 and 16.27 t/ha, respectively. The
80% WR in the same method, in addition to being ranked second, with fresh and
dry forage yields of 71.71 and 15.47 t hal, respectively, yielded the highest dry
forage protein yield (1418.7 kg/ha) and water use efficiency based on fresh and dry
forage yields (13.74 and 2.97 t/m?, respectively). Additionally, the highest protein
percentage (11.41%) was observed in the partial root-zone irrigation treatment by
supplying 60% WR. Overall, partial root-zone irrigation, by providing 80% WR, is
recommended as a suitable strategy to improve irrigation water use efficiency and
maintain the quality and quantity of forage under water-limited conditions.

Keywords: Drought stress, optimal irrigation methods, Millet Nutrifeed variety, Forage production
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Abstract

This study was designed and carried out to determine the effects of operating
pressure and irrigation water salinity on the performance of common pressure-
compensating emitters in irrigation systems. The study evaluated three commercial
brands, namely, “Netafim”, “Eurodrip,” and “Peresi Zalvan”. These emitters were
tested at flow rates of 8 and 24 L/h under operating pressures of 0.5, 1.5, and 2.5
bars. Additionally, two levels of water salinity (5 and 12 dS/m) were considered.
The results revealed that increasing operating pressure from 0.5 to 2.5 bars and
raising salinity from 5 to 12 dS/m led to either increased or unchanged coefficient
of discharge variations in different emitters. Comparing pre-test (new) emitters
with post-test (used) ones showed variations due to various factors, including
pressure changes, salinity effects, and inherent emitter characteristics. Notably, the
impact of salinity did not result in significant differences in emitter performance
under varying pressure conditions. However, for the Netafim and Eurodrip emitters
(8 L/hr), averaging the results across all three operating pressures indicated that
increased salinity led to reduced discharge. Specifically, the reduction was
approximately 3.8% for Netafim and 2.6% for Eurodrip. Also, it was concluded
that the application of 2.5 bar pressure led to the entry of parts and solid objects in
the irrigation pipes or passed through the filtration system into the emitters,
resulting in a decrease in flow rate. However, this problem can be solved to a large
extent by washing the pipes before starting the system. Netafim emitters (8 L/hr),
despite the lack of significant entry of these objects, had a diaphragm adhesion
problem, and showed the greatest decrease in flow rate due to this reason. A
detailed examination of the destroyed samples showed that the reason for these
differences was the different shape and structure of the water inlet. Accordingly,
the smallness of the cross-sectional area of water inlet, reduces the entry of solid
parts. Therefore, application of 2.5 bar pressure resulted in the highest rate of solid
parts entry into the Peresi Zalvan with the largest cross-sectional area and the lowest
rate of entry in the Netafim (8 L/hr). However, this problem can be solved to a large
extent by washing the pipes before starting the system.

Keywords: Dripper Clogging, Netafim Emitter, Eurodrip Emitter, Peresi Zalvan Emitter
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Abstract
Zayandehrud River, the largest river in the central plateau of Iran, has suffered

water management crisis due to the continued drought and increased consumption
in various sectors, including drinking, agricultural, and industrial sectors. To
achieve logical compatibility, and taking into account the multiple economic and
social goals, optimum reallocation of water resources of Zayandehrud according to
the capacity of the existing resources is inevitable. In this article, the modification
plan of Zayandehrud water allocation between seven irrigation networks is
presented. To increase the productivity of the agricultural sector, some measures
are presented in the form of intervention levels and applied in the allocation plans
and the results are compared with each other and with the allocation in the current
situation. These measures include changing the distribution of water between the
networks under the current cultivation conditions, modifying the cultivation
pattern, increasing the irrigation efficiency, and increasing the added value with the
export of agricultural products. The results reveal that the current pattern of
allocation between irrigation networks is not optimal in terms of economics and
employment. Different levels of intervention in ideal conditions (combining all
levels together) increase the value of water in the agricultural sector up to 30 times,
among which export of the products abroad and modification of the cultivation
pattern increase the value of agricultural water by 9 and 3.7 times, respectively.
Keywords: Optimum water allocation, Value of agricultural water, Cropping pattern, Employment
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Abstract

In this study, AquaCrop model was employed to simulate the grain yield of pea plants
under future climate conditions, considering various irrigation treatments and different
planting dates as an adaptation strategy, in Babol County, Iran. The grain yield and biomass
of pea plants were simulated for the next three decades for planting dates of October (16,
23, and 30), November 6, 13, 20, and 27), under future climate scenarios of 126SSP,
245SSP, and 585SSP of Intergovernmental Panel on Climate Change (IPCC) Sixth Report,
and three levels of irrigation: 100% (I1), 80% (l2), and 60% (Is). According to the results,
the highest pea yield in the 2023-32 was simulated for the |; treatment under the 585SSP
scenario on November 6, yielding 7.2 t/ha, while the lowest yield was simulated for the 13
treatment under the same scenario on November 27, yielding 4.1 t/ha. In 2033-42, the
highest yield was observed for I; under the 585SSP scenario on November 13, yielding 8.4
t/ha, and the lowest yield for I3 under the 245SSP scenario on November 27, yielding 4.4
t/ha. In the 2043-52, the highest yield was simulated for 1, under the 585SSP scenario on
November 9, yielding 8.7 t/ha, while the lowest yield belonged to Is under 126SSP on
October 16, yielding 3.9 t/ha. The highest pea biomass in 2023-32 was simulated for I
under the 585SSP scenario on November 13, yielding 17.1 t/ha, while the lowest biomass
belonged to I; under the same scenario on November 27, yielding 10.3 t/ha. In 2033-42,
the highest biomass was simulated for |1 under the 585SSP on November 20, yielding 20.1
t/ha, and the lowest biomass for the I3 under the 245SSP scenario on November 27, yielding
11.1 t/ha. In 2043-52, the highest biomass was for the I, under the 126SSP scenario on
November 13, yielding 20.6 t/ha, while the lowest biomass was observed for I3 under the
245SSP on November 27, yielding 12.7 t/ha. Therefore, the optimal planting dates for pea
crops in Babol County are October 30, November 6 and 13, under the 11 irrigation, which
can help improve crop and irrigation management in this region. Overall, climate change
can lead to both increases and decreases in pea yield and biomass, but with proper irrigation
management and selection of the optimal planting dates, the likelihood of yield increase is
higher.

Keywords: Crop model, Irrigation management, Babol County, Cultivation management.
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Abstract
This research aimed to determine rice cultivation map (RCM) for different managements of
planting and irrigation (traditional cultivation with permanent flooding and Khoshkeh-kari"
with intermittent irrigation) from June to November 2023 in Khuzestan, using vegetation-,
temperature- and soil-indicators and remote sensing data. In this research, the temporal-spatial
variations of rice water consumption were evaluated and analyzed based on the value of actual
water consumption (ETa) and water productivity (WPer). The Random Forest algorithm with
Machine Learning technique was used to classify and achieve the rice cultivated area in the
province. Sentinel 2, Landsat 9 and WAPOR product bands were used to calculate the indices
and WAPOR database was used in the GEE platform environment to determine ETa and
WPer. The results showed that the area under rice cultivation for the traditional system in the
entire province is 136,770 ha and 43,172 ha for Khoshkeh-kari method. In these conditions,
the overall accuracy of rice field separation according to the type of cultivation was around
99.65% and the Kappa coefficient was 0.87. The total ETa of rice in 2023 for Khuzestan
Province was 1.62 BCM, with 1.27 BCM for the total ETa of the traditional cultivation and
354 MCM in Khoshkeh-kari. The results showed that, although the farmers tried to avoid crop
yield reduction by daily irrigation in the last 45 days of the growth period, the weighted
average of ETa reduction and WPer improvement in this technology compared to the
traditional method was, respectively, 13% and 8%. Meanwhile, as long as the periodicity of
irrigation (Irrigation interval of 2 to 4 days) was observed in the Khoshkeh-kari, the rate of
ETa reduction and WPer improvement in this technology was 24% and 16%, respectively.
The results of this research, compared to the field data resulting from the applied research
works in the province, estimated the efficiency of water use in rice fields with traditional
cultivation at 27% and for Khoshkeh-kari at 34%. This shows that if necessary, rice cultivation
should be done by Khoshkeh-kari with intermittent irrigation management and in areas that
are in good condition in terms of soil, water, underground water level and drainage
engineering.
Keyboard: Actual water consumption, Khoshkeh-kari, Permanent flood irrigation, intermittent irrigation
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Abstract
Reliable estimates of the seasonal applied water and irrigation performance
indicators under the current orchard conditions are prerequisites for improving
water resources management in agriculture. In this study, seasonal applied water,
irrigation methods, and assessment indicators of sweet cherries were studied by
monitoring 22 orchards under actual conditions, in Ardabil Province (Parsabad and
Meshginshahr counties), Iran, during the 2020-21 growing season. The seasonal
estimates of the net crop water requirement, In, during the study season ranged from
460 mm (drip irrigation with no active ground cover) to 729 mm (surface irrigation
with active ground cover). The adjusted I» estimates for the drip irrigation method
were 19-29% lower than those for the surface irrigation, and the presence of active
ground cover increased In by 31-35%. The total sum of seasonal applied water and
effective precipitation (I + Pe) and the fruit yield ranged from 436-1457 mm and
1.60-16.67 ton.ha (with a weighted average of 583 mm and 9.03 ton hal),
respectively. Over-irrigation was more common in the initial and developmental
growth stages compared to the middle and late stages. Most of the orchards
experienced different degrees of deficit irrigation during pre- and post-harvest
periods (13 and 21 orchards, respectively). On average, 60% of the seasonal applied
water was allocated to the post-harvest period. There was a significant (P < 0.05)
difference between the values of the relative irrigation supply index (RIS= 1/ 1y)
during pre- and post-harvest periods. Water productivity indicators were
significantly (P < 0.05) affected by the managers' education and skill level, orchard
size, age of the trees, irrigation method, and frost damage. Frost damage accounted
for a 61% and 72% reduction in fruit yield and water productivity (WPi+pe),
respectively, compared to the orchards without severe frost damage. The results
indicated severely poor irrigation management in the study orchards. Controlling
frost damage, and implementing regulated deficit irrigation during the post-harvest
period seem to be the most significant and effective strategies to improve irrigation
performance indicators in the study area.
Keywords: Surface Irrigation, Drip Irrigation, Frost Damage
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