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Abstract

Nowadays, a large amount of plastic materials is used in the agricultural sector, but
their remains in agricultural lands have caused many problems. The use of
biodegradable materials can be a suitable solution, and the challenges of using these
materials must first be carefully examined. In this research, oxo biodegradable drip
irrigation tapes were used under the field conditions. During one cropping season,
the tapes were used in two situations: under and on the soil surface, together with
shade and non-shade plants (beans and radish). After 6 and 11 months, the tapes
were examined in terms of technical indicators such as distribution uniformity and
water application efficiency of radish and beans. Results showed that, compared to
normal pipes, the pipes made with oxo additive did not differ in terms of technical
indicators and irrigation water productivity, and they can be used in irrigation. The
use of biodegradable drip irrigation tapes, along with increasing the irrigation water
productivity compared to other irrigation systems, will reduce the accumulation of
plastic materials in agricultural lands.
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Abstract
The use of crop models to estimate plant yield and determine optimal irrigation
schedules is an effective strategy for sustainable agricultural water resource
management. This study investigates the impact of climate change on wheat grain
yield and biomass under two levels of salinity stress (1.6 and 6.0 dS/m) and five
levels of water (rainfed, 50, 75, 100 and 125% of water requirement) in Birjand
region. The AguaCrop model was employed to simulate crop performance during
a historical baseline period (1975-2004) and a future period (2025-2054). To
project future climate variables, including precipitation and maximum and
minimum temperatures, five General Circulation Models (GCMs), namely, IPSL-
CMB5A-LR, MIROC-ESM, CSIRO-MK3.6, HADGEM2-ES, and GFDL-ESM2M
were used under RCP4.5 and RCP8.5 emission scenarios. Based on a weighting
method and performance metrics, the CSIRO-MK3.6 model was selected as the
most suitable model for the region. The results indicated a projected decrease in
precipitation and an increase in annual average maximum and minimum
temperatures in the future period under both emission scenarios. Wheat grain
yield simulation was zero under rainfed conditions in either period. The highest
yields were observed under irrigation treatments supplying 100% and 125% of the
crop’s water requirements. For the RCP4.5 scenario, yields were 3.834 and 4.032
t/ha, respectively, and for RCP8.5, 3.822 and 4.170 t/ha. Finally, the grain yield
reduction values were compared with the SMDI drought index, and the results
showed that the greatest impact of drought was observed at high salinity and
water stress levels.
Keywords: Drought, SMDI index, AOGCM models, AquaCrop
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Abstract

Reference evapotranspiration (ET, ) is a crucial parameter in agricultural water
management. In this study, two modeling approaches were investigated for
predicting daily ET, at the Kish, Gorgan, and Shiraz meteorological stations: (1)
a standard multilayer perceptron (MLP) model, and (2) an MLP model optimized
using the stochastic gradient descent (SGD) algorithm. A dataset comprising 23
years (2000-2023; 1379-1402 in the Iranian calendar) of daily meteorological
data was used to develop and validate the models under five different input
scenarios, selected based on Pearson correlation analysis. Model performance was
evaluated using multiple statistical metrics, including the correlation coefficient
(R), root mean square error (RMSE), Nash—Sutcliffe efficiency (NSE), and the
Willmott agreement index (d). Among the tested configurations, the fifth scenario
of the combined MLP-SGD model showed the highest accuracy, achieving RMSE
values of 1.04 mm/day, 1.20 mm/day, and 1.94 mm/day for the Shiraz, Gorgan,
and Kish stations, respectively. The results indicate that the combined MLP-SGD
model outperformed the standalone MLP model, demonstrating its reliability and
effectiveness in predicting reference evapotranspiration. These findings
underscore the potential of hybrid artificial intelligence models in improving
water resource management and promoting sustainable agricultural practices.
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Abstract

In the present study, the effect of design parameters of a subsurface irrigation
system with perforated PVC pipes on the irrigation frequency of pistachio trees
was studied for two years in Kerman Province. A split-split plot experiment was
conducted with four factors: canal depth (40 and 60 cm), pipe diameter (110 and
160 mm), pipe hole diameter (9 and 12 mm), and pipe hole spacing (15 and 25
cm) in a randomized complete block design with three replications. All treatments
were irrigated with an amount of 75% of water requirement and an irrigation
frequency of 24 days. To measure the volumetric soil moisture content, a TDR
device was used. Statistical analysis of the data was performed using MSTAT-C
software, and means were compared with an LSD test at a 0.05 probability level.
The results indicated that the volumetric soil moisture of pistachio trees increased
by 12% and 6.2%, respectively, between two consecutive irrigations (2 and 23
days after irrigation). The optimal irrigation frequency for pistachio trees in this
system was determined to be 20 and 24 days, respectively. Therefore, by
optimizing the design parameters of the subsurface irrigation system using
perforated PVC pipes, water savings of approximately 50% can be achieved
without exposing the plants to severe or harmful moisture stress. According to the
results obtained, among the design factors, channel depth of 40 cm, pipe diameter
of 110 mm, hole diameter of 12 mm and hole spacing of 15 cm had a better
situation in terms of crop yield and water consumption efficiency. This optimal
treatment produced a yield of 11.1 (kg/tree) and water use efficiency of 1325
gr/m? after leaching and 828 gr/m? before leaching, and was recommended as the
best treatment.
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Abstract

This research investigated the wet yield and periodic evapotranspiration of maize (Zea
mays L. Var. Sc. 704), under the influence of different amounts of water and fertilizer. A
two-factor factorial experiment was conducted in the form of randomized complete block
design in two crop years, 2020 and 2021, in Aliabad Fashapuyeh District, Hasanabad
Division, Ray County (Tehran Province). Water treatments included three levels of WO,
W1, and W2 and three levels of fertilizer, FO, F1 and F2, which were carried out by
supplying 100%, 75% and 50% of water requirement based on soil moisture deficiency
and fertilizer was based on soil test for macro-nutrients of fodder corn, respectively. The
results showed that, along with the increase in water and fertilizer stress, the two-year
average amount of yield and applied water (total evapo-transpiration) decreased by
27.6% and 46.8%, respectively, so that the yield decreased from 50.4 to 36.5 t/ha and
applied water decreased from 694 to 369 mm. The simple and interactive effects of
treatments on yield and periodic applied water were significant at the 95% probability
level. The results of modeling the relative yield of the crop based on periodic relative ET
values indicate the suitability of Singh's sum-able and Rao's multiplicative model in the
conditions of water and fertilizer stress. In total, the results showed that the production of
fodder corn was firstly dependent on the volume of irrigation water and then on the
supply of nutrients. The highest biological yield after the control treatment (WOFQ) was
related to the application of the WOF1 treatment. Also, a positive and significant
correlation between the total evapotranspiration with the yield (R=0.94) was proved. On
the other hand, no significant yield difference was observed between the three treatments
W1F0, W1F1 and W1F2. Therefore, in the condition of irrigation water shortage, the
W1F2 treatment is more economical than the other treatments. W1 and the square root
production function with RMSE, R? and NS statistics of 0.42, 0.98 and 0.97, respectively,
is a more suitable function for estimating yield with water and fertilizer consumption
compared to the functions of Logistics and Cobb Douglas. It was found that, in the
conditions of inadequate water and macro nutrients, not only ET of different stages of
growth can be increased by management of fertilizer consumption, but also plant
performance was completely dependent on the correct management of water and fertilizer
consumption.
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Abstract

In this research, the effect of climate (rainfall), soil (texture) and irrigation
management (irrigation system and efficiency) on the amount and frequency of
wheat irrigation in Alborz Province was investigated. For this purpose, wheat
irrigation planning at two times and amount of rainfall, in three soil textures
(loam, sandy loam and clay loam), for gravity, sprinkler, and drip irrigation
systems and different irrigation efficiencies were estimated. Results showed that
7537, 4951 and 4959 m3/ha of water should be available for wheat in 8, 14, and
17 times in gravity, sprinkler, and drip irrigation systems, respectively. Also, the
results showed that the differences in soil texture did not change the volume of
irrigation water, but the number of irrigations in light soils was more than in
heavy soils. Based on this, the amounts of water needed in the three soils of sandy
loam, loam, and clay loam were 7987, 7537 and 7988 m®ha, and the number of
irrigations were 10, 8, and 7, respectively. Unlike the soil texture, the efficiency
of irrigation water application changed both the volume and the number of
irrigations, so that in those three soils with an efficiency of 30%, 46% and 45%,
the amount of water required was 12247, 7537 and 8188 m®/ha, respectively.
Effective rainfall, like irrigation efficiency, affected irrigation planning depending
on the time and amount of rainfall, so that in loam soil with the same rainfall but
in two different dates, different amounts of irrigation water were obtained.
Therefore, in wheat irrigation planning, attention should be paid to the soil
texture, irrigation efficiency, irrigation management, and effective rainfall.
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