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Abstract
To evaluate the growth characteristics of some pomegranate (Punica granatum)
genotypes on selected rootstocks under saline conditions, a factorial experiment
was carried out based on randomized complete block design, at the Chah Afzal
Station of the National Salinity Research Center of Iran, in 2017-2022. The factors
included rootstocks at four levels (1- Chah Afzal (CA), 2- Vahshi Babolsar (VB),
3- Narak Lasjerd Semnan (NL), and 4- Poost Siyah Ardakan, PS) and scions at
three levels (1- Malas Yazdi (MY), 2- Rabab Niriz (RN) and 3- Chah Afzal). This
research was done on sixty 4-year-old trees, with 240 observations (4 branches on
each tree) with irrigation water salinity of 9+£0.5 dS/m. The results showed that type
of rootstock affected on the graft success percentage and the salinity tolerance of
the grafted genotypes. The highest and lowest graft success percentages was
observed in MY cultivar grafted on CA rootstock (96.77%) and CA genotype
grafted on PS Ardakan rootstock (20.77%), respectively. The maximum height and
diameter of the scions were observed in MY cultivar grafted on VB rootstock (131
cm and 16 mm, respectively). The highest relative water content was observed in
RN cultivar grafted on CA (80.09%). This grafted compound had the lowest
relative ions leakage (60%). The highest potassium content was observed in the
leaves of CA genotype grafted on VB (1.4%) was RN grafted on VB (1.3%). Also,
the lowest sodium content in each three grafted genotypes was observed on VB. In
general, the genotypes grafted on VB and CA showed more tolerance to salinity.
Genotypes grafted on PS Ardakan had not sufficient tolerance in saline conditions,
so, the grafted combinations of RN/PS Ardakan and CA/PS Ardakan dried
completely in the second year (2022). Overall, the grafted combinations of RN/V
B and MY/VB were recognized as superior, followed by combinations of CA/ VB,
MY/CA and RN/CA.

Keywords: Punica granatum, Saline water, cv. Chah Afzal, cv. Vahshi Babolsar, cv. Rabab Niriz, cv

Narak Lasjerd
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Abstract
In recent years, enhancing crop grain yield and water use efficiency have become

among the important objectives of researchers. Therefore, this study was conducted
to identify the optimal combination of cultivar and irrigation in autumn rapeseed.
To do this, the current research was carried out using APSIM simulation model on
three autumn rapeseed cultivars (Hyola308, Hyola401, and RGS003) and four
irrigation treatments (full irrigation, withholding irrigation at flowering stage,
withholding irrigation at pod initiation stage, and withholding irrigation at grain
filling period) in four counties of Lorestan Province. The results showed that the
highest grain yield in Khorramabad, Pol-e Dokhtar, and Kuhdasht was obtained
with Hyola401 cultivar and full irrigation (5361, 5378, and 4488 kg.ha™,
respectively), while in Aleshtar, cultivation of Hyola308 cultivar and withholding
irrigation in one of the treatments led to the highest yield (2634 kg.ha). The results
also showed that Hyola401 cultivar and withholding irrigation at flowering stage in
Pol-e Dokhtar and Khorramabad and full irrigation in Kuhdasht (0.457, 0.398, and
0.307 kg.m3, respectively) led to the highest crop water use efficiency in these
counties. In Aleshtar, Hyola308 cultivar and withholding irrigation at flowering
stage resulted in the highest crop water use efficiency (0.239 kg.m). Overall, the
results showed that for these rapeseed agro-ecosystems, the air temperature in each
county played a key role in choosing the optimal cultivar (i.e. cultivars with higher
percentage of fertile pods under water stress conditions) and proper irrigation
management.

Keywords: Autumn rapeseed cultivation, Khorramabad, Optimum irrigation method, Rapeseed
cultivars, withholding irrigation
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Valuating the Accuracy of Models Based on Thermal and Optical
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Abstract
Soil moisture is one of the key parameters in the management of water, soil and plant
resources. Due to problems such as discontinuity in taking samples, lack of access to
sufficient information about the characteristics of the regions, as well as spending a lot
of time and money to estimate the amount of available soil moisture and its spatial
changes, the use of satellite images is proposed as a cost-effective and efficient
method. The thermal-visible trapezoidal model is based on the interpretation of pixel
distribution in LST-V1 space, which is used to estimate soil surface moisture or real
evapotranspiration. The aim of this study was to estimate soil moisture during the
season of 2021-22 for three different soil textures in Haft-Tapeh Sugarcane Agro-
industry Company. This was done by Landsat 8 and 9 satellite images and using
thermal and optical trapezoidal methods. The results indicated similar accuracy of both
models in estimating soil moisture in all three soil textures. Based on the fitted
regression relationship between both models and the percentage of volumetric soil
moisture in the measured points, the highest coefficient of explanation obtained
between was 0.96 for the thermal trapezoidal model and 97.00 for the optical
trapezoidal model, in loamy soil texture. This indicated the exact fit and distribution
of data in LST-V1 and STR-VI space by the desired models. Also, for the efficiency
of the obtained maps, the lowest value of RMSE percentage was calculated for the two
models in loamy soil texture as 3.74 and 3.77, respectively. In general, it can be
concluded that optical and thermal trapezoidal models predict soil moisture with a
small difference and with high accuracy for all the three loamy soil textures.

Keywords: Optical Trapezoidal Model, Thermal Trapezoidal Model, Landsat 8 and 9 satellite images
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Abstract
This research aimed to determine the physical and economic productivity of water
in wheat production and the factors affecting the farm water productivity of water
user’s cooperatives in the downstream area of Doosti Dam in Sarakhs County
Khorasan Razavi Province. In this study, physical productivity through the CPD
index (amount of product produced per cubic meter of water consumed) and
economic productivity using BPD (income per cubic meter of water consumed) and
NBPD (net income per cubic meter of water used) were calculated. The necessary
information was collected by completing 274 questionnaires from the farmers who
were members of water user cooperatives. The results showed that for wheat
products, the CPD index was 1.35 kg/m?, the BPD index was 152920 Rials/m?, and
the NBPD index was 94710 Rials/m®. The results of the mean comparison test
showed that there was significant difference between the physical and economic
water productivity indicators of different groups of respondents according to the
level of education, relationship with the extension agent, participation in training
courses, the geometric shape of the farm and the number of plots of land owned.
The results of the correlation test showed a positive and significant relationship
between the variables of agricultural experience, income, the number of active
family members in agricultural work, the number of training courses attended, the
frequency of referrals to extension agents, the components of social capital,
technical and agricultural actions. Also, there was a negative and significant
relationship between the variables of the distance from the source to the field and
the duration of each irrigation cycle with the CPD, BPD, and NBPD. The regression
analysis results showed that the variable of agricultural income with a positive
effect played a greater role in predicting the CPD and the variable of the duration
of each irrigation round with a negative effect played a greater role in predicting
the BPD and NBPD. Due to the negative effect of the Net Benefit Per Drop duration
of each irrigation on the economic productivity of water, it is suggested to carry out
irrigation according to wheat needs and with a method that consumes less water.

Keywords: Yield per volume of water, Economic productivity of water, Social capital, Water

management
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Abstract

To evaluate the effect of deficit irrigation and different methods of irrigation, a field
factorial experiment was carried out based on randomized complete block design with
three replications at the Research Station of South Kerman Agricultural and Natural
Resources Research and Education Center. In this study, the effect of different levels
of irrigation (100 % of evapotranspiration (ET) in total growing stages, 60-100 % ET,
and 80 % ET, except in the flowering and fruit-filling stages) under three irrigation
methods (deep subsurface irrigation, subsurface drip, and surface drip) were evaluated
on orange trees vegetative and reproductive traits, yield, water use efficiency, and water
saving. The results showed that application of deficit irrigation based on 80% water
requirement increased water use efficiency and water saving, and reduced the
vegetative growth compared to normal irrigation by 3.88%, 17%, and 13.87 %,
respectively. With application of deficit irrigation, yield was reduced by 13.55%
compared to normal irrigation, but this reduction was not statistically significant.
Subsurface irrigation caused water saving, increased vegetative traits, yield and water
use efficiency, compared to surface drip irrigation by 10%, 17.02%, 17.19%, and 29.62
%, respectively. Also, the results showed that application of deep subsurface deficit
irrigation (80% ET) saved 889.58 m? of water/ha. Therefore, it can be concluded that
deep subsurface irrigation can prevent the decrease in the quantity and quality of
the product while saving water consumption.

Keywords: Deep subsurface irrigation, Regulated deficit irrigation, Water management
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Abstract
This research aimed to determine water productivity of potato plants in hot,
temperate, and cold climates of Kermanshah Province. In the mentioned climates,
Qasr-e-Shirin, Kermanshah, and Sonqor cities, which have the largest area under
potato cultivation, were selected for this research. For this purpose, 35 farms were
selected under the farmers’ conditions, in 2021-2022. The total volume of irrigation
water of each of the selected farms was measured during the growing season.
Effective precipitation was determined using the USDA equation. The amount of
water consumed by farms was also calculated from the total amount of irrigation
water and effective precipitation. By dividing the amount of yield by the amount of
water consumed, water productivity of the selected farms was determined. SPSS
software and ANOVA were used for statistical analysis of the results, which
showed that the average volumes of potato irrigation water in the sprinkler method
in Qasr-e-Shirin, Kermanshah, and Sonqor cities were 7507, 7186, and 6739 m® ha”
! and their average water consumptions were 8002, 7246, and 6783 m® ha®,
respectively. The average yield of potatoes in these cities was 24100, 35500, and
36100 kg hal, respectively. Therefore, the average water productivity of potatoes
in these cities was 3.4, 4.9 and 5.7 kg m™3, respectively. Therefore, the results
showed that water productivity of potatoes in Qasr-e-Shirin city was 30% and 40%
lower than in Kermanshah and Sonqor cities, respectively. The most important
reasons for this were the lower yield and larger volumes of irrigation water in Qasr-
e-Shirin.
Keywords: Farmers’ fields, Irrigation water, Sprinkler irrigation, Potato yield
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