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Abstract

The use of new and environmentally friendly hydrogels can be a solution to soil salinity stress.
First, a composite hydrogel of nitrogen, phosphorus, and potassium (N-P-K) fertilizers based on
carboxymethyl cellulose was synthesized in the laboratory. Necessary morphological and
stability tests of the synthesized hydrogel were performed, including TEM, SEM, FTIR, EDS
and TGA. The release of N-P-K nutrients was investigated at different EC and pH levels over a
period of 28 days. The results showed that the nutrient release curve at different pH had almost
the same slope, indicating controlled release and matrix-based release. The release curve of N-P-
K and the percentage of element release from the synthesized hydrogel were consistent with the
international standard definition for slow-release fertilizers. To investigate the effectiveness of
fertilizers in saline soil on the growth characteristics of tomato plants and some soil properties,
an experiment was conducted in a randomized complete factorial design with three replications
in a greenhouse. The factors studied included soil type at two levels (saline and non-saline) and
slow-release fertilizer at three levels (0, 1%, and 2%).The results showed that the interaction
effect of applied fertilizer level and soil salinity on some vegetative characteristics of tomato,
percentage of N-P-K in tomato plant shoots, and soil characteristics were significant at the 5%
level. The effect of applied hydrogel caused a significant increase in the amount of organic
carbon, N, P, and K in the soil compared to the control. The highest amount of nutrient absorption
in tomato plants was obtained at 2% hydrogel fertilizer levels compared to the control treatment.
Therefore, the plant has sufficient nutrients for growth and development at all stages of growth,
which makes the use of nutrients more efficient compared to conventional fertilizers.

Keywords: Hydrogel, Salinity stress, Slow-release fertilizer, Nutrient uptake
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Evaluation of the Application of Three Types of Organic Fertilizers
on Yield and Yield Components of White Bean (Phaseolus vulgaris)
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¢cResearch Articleé
Received: January 01, 2025, and Accepted: July 22, 2025

Abstract
This study was conducted in the summer of 2024 in the Hidaj Region of Zanjan Province to evaluate the
effects of three types of organic fertilizers on agronomic traits and yield of white bean, using a randomized
complete block design (RCBD) with three replications. The treatments consisted of different mixing ratios
of liquid organic fertilizers derived from corn prossing, molasses, and vinasse, applied at a rate of 90 liters
per hectare. The treatments ratios included: 100-0-0 (Z1), 75-25-0 (Z2), 75-0-25 (Z3), 50-25-25 (Z4), 0-
100-0 (M5), 25-75-0 (M6), 0-75-25 (M7), 25-50-25 (M8), 0-0-100 (V9), 25-0-75 (V10), 0-25-75 (V11),
25-25-50 (V12), and 0-0-0 (C13, control). Among the treatments applied, treatment (Z1) increased plant
height, dry weight, number of seeds per plant and grain yield by 18.1%, 17.3%, 21.3% and 25.8%,
respectively, compared to the control. Also, treatment (Z2) increased plant height, dry weight, number of
seeds per plant and grain yield by 16.7%, 21.6%, 19.5% and 26.1%, respectively, and treatment (M6)
increased plant height, dry weight, number of seeds per plant, and grain yield by 15.8%, 18.2%, 18.9% and
21.7%, respectively, compared to the control. Considering the cost price of these three types of organic
fertilizers, the economic analysis of the studied treatments showed that treatment (Z2) increased yield by
26.17% compared to the control and ultimately led to an increase in net profit equivalent to 0.801 billion
rials.

Keywords: Amino acid, Pulses, Biological yield, Nitrogen, Benefit-Cost.
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Abstract
Potassium plays a vital role in improving both the quantity and quality of agricultural products. However,

considerable amount of potassium in the soil is present in non-exchangeable and structural forms, making
it less accessible for plant uptake. This study investigated the various forms of potassium in the surface
and subsurface soils of orange orchards located in Fars (10 orchards) and Kohgiluyeh and Boyer-Ahmad
(8 orchards) provinces. Additionally, it sought to identify an appropriate extractant for measuring plant-
available potassium in these soils. Thus, 36 soil samples were collected from 18 orchards at two different
depths. The analysis included various potassium forms, such as soluble, exchangeable, non-exchangeable,
structural, and total potassium. Moreover, leaves from one-year-old branches were gathered to assess their
potassium concentration. Potassium extraction was conducted using 11 different extractants, including 1M
and 2M sodium chloride, 0.01M calcium chloride, Morgan, ammonium bicarbonate-DTPA, 1M
ammonium acetate, 1M sodium acetate, 0.1M nitric acid, 2M hydrochloric acid, 0.025M sulfuric acid, and
1M magnesium acetate. The correlation between extracted potassium and plant uptake in orange trees was
then evaluated. The findings indicated that the 2 M hydrochloric acid extractant had the highest correlation
with the potassium absorbed by the plant. Furthermore, according to the soil potassium standard threshold,
only three orchards in Fars and three in Kohgiluyeh and Boyer-Ahmad had potassium levels exceeding the
critical limit. Leaf analysis also revealed that 60% of the samples from Fars orchards and 25% from
Kohgiluyeh and Boyer-Ahmad orchards contained potassium levels below the sufficiency threshold. Thus,
in most orchards, applying potassium fertilizers is crucial for maximizing crop yield.
Keywords: Available potassium, Calcareous soil, Extractant, Citrus
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Abstract

The increasing trend of salinity in water and soil resources has made it important to identify medicinal plants
that are tolerant to salinity. This study was conducted in four separate experiments to evaluate the salinity
tolerance of the medicinal plant fenugreek and the changes in its threshold of tolerance to salinity at different
growth stages (germination, emergence, vegetative growth, reproductive growth). In the laboratory, the salinity
tolerance of fenugreek was studied at ten salinity levels (control, 3, 6, 9, 12, 15, 18, 21, 24, 27 dS.m™). In the
greenhouse, the fenugreek salinity tolerance was studied at seven salinity levels (0.5, 3, 6, 9, 12, 15, 18 dS.m™)
during the emergance stage and at seven salinity levels (0.5, 2, 4, 6, 8, 10, 12 dS.m™%) during the vegetative and
reproductive stages. The experiment was conducted in the form of randomized complete block design with three
replications. In this research, some empirical models (linear, sigmoidal, exponential, and multicomponent
models) were used. Results showed that the salinity tolerance of fenugreek changed during different growth
stages as fenugreek had the highest tolerance at the germination stage, at which, the threshold was 20.3 dS.m'!
and the germination reduction slope was 10.3% for the Isfahani variety. However, this tolerance gradually
decreases in the later growth stages, such that fenugreek showed lower tolerance to salinity at emergance stage
compared to the germination stage (the salt threshold of 4.9 dS.m with a reduction slope of 25.7%). In the
vegetative growth stage, the salt tolerance of fenugreek decreased, such that its threshold was 1.3 dS.m™* with a
yield reduction slope of 4.9%. Fenugreek showed the least tolerance to salinity at seed ripening stage, at which,
the threshold of salinity tolerance was 1.30 dS.m* with a yield reduction slope of 64.8%. According to
nonlinear models, the corresponding salinity values at which yield is reduced by 50% (ECso) for the Isfahan
fenugreek population at the germination, emergence, vegetative growth and seed ripening stages were 25.8,
11.5,11.7, and 6.5 dS.m%, respectively. Therefore, in areas with different qualities of water, farmers can irrigate
fenugreek with saline water in the early stages of growth and gradually with higher quality water in the later
stages.

Keywords: Experimental models, Salinity tolerance index, Saline water, Saline soil, Medicinal plants
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Abstract
In this research, nationwide soil units in irrigated plains were identified for evaluating land
suitability for irrigated cultivation of sunflower, soybean, canola, and seasame. To address this
objective, existing soil survey studies across Iran were compiled, digitized, and harmonized.
Using satellite imagery, land-use maps, and agro-climatic zoning data, subsequently, climatic,
soil, and topographic parameters were integrated into a custom-developed software system based
on the FAO land evaluation framework, i.e. employing the fiparametric square root methodo. The
results revealed that among approximately 4 million hectares (Mha) evaluated for sunflower
cultivation, 158 thousand ha (Tha) were classified as S1 (highly suitable), 1.2 Mha as S2
(moderately suitable), 1.36 Mha as S3 (marginally suitable), 585 Tha as N1 (currently
unsuitable), and 702 Tha as N2 (permanently unsuitable). For soybean, across 1.8 Mha, 27 Tha
fell into S1, 500 Tha into S2, 548 Tha into S3, 316 Tha into N1, and 450 Tha into N2. Of the 5.5
Mha evaluated for canola, 195 Tha were S1, 1.6 Mha S2, 2.4 Mha S3, 596 Tha N1, and 804 Tha
N2. For sesame, across 1.7 Mha, 23 Tha were S1, 135 Tha S2, 554 Tha S3, 460 Tha N1, and 537
Tha N2. Multivariate analysis of variance (MANOVA) confirmed the reliability of the land
suitability classification. The primary limiting factors for sunflower cultivation included soil pH,
texture, and especially in unsuitable classes, salinity, sodicity, calcium carbonate content, and
slope. For soybean, organic carbon, climate, slope, salinity and sodicity were the key constraints.
In case of canola, pH, texture, salinity, and sodicity; and for sesame, organic carbon, pH, salinity,
and sodicity were the most limiting factors. The results and spatial maps generated in this study
provide a robust decision-support tool for farmers, producers, and policymakers, enabling more
informed planning and targeted cultivation of oilseed crops across Iran's irrigated plains.
Keywords: Land limitations, Land suitability, Sunflower, Soybean, Canola, Sesame.
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Abstract
In this research, a soil pH map was prepared using the information of 53 points in the

provinces of East and West Azerbaijan. The zoning map was prepared with three
geostatistical approaches (kriging with sensitivity analysis of semivariogram), regression
(linear and fuzzy) and a combination of the two approaches, fuzzy and kriging. In the
regression approach, input layers including soil texture, digital elevation map, slope and
aspect were considered. In the prepared maps, the northern parts of the study area had low
pH values, and the more you move to the southwest, the pH values increased. The comparison
of the approaches showed that the accuracy of the linear regression performance was low, so
that the increase of the Theil's inequality coefficient from kriging and fuzzy regression to
linear regression was equal to 55.5% and 27.2%, respectively. The values of the Coefficient
of Residual Mass (CRM) in the two methods of kriging and fuzzy regression were very close
to each other, but the value of the CRM in the combined method decreased compared to the
other two methods (about 57.5%). The significance level of the LSD test at the level of one
percent of the combined approach to kriging and fuzzy decreased by 63.2% and 67%,
respectively, that is, the combined approach was closer to the observational data and this
shows the accuracy of the combined method. The slope of the trend line on the graph of pH
and height was positive in 73 randomly extracted points, indicating an increase in pH in
higher areas. Preparation of soil pH zoning map can serve as a guide in determining the right
place for cultivation or choosing the right plant for cultivation based on soil pH in the region.
Keywords: Fuzzy regression, Sensitivity analysis, Combined, Kriging, Semivariogram
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