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§rvar water: FeatureCollection (Computing
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&pvar paddy: FeatureCollection (Computing)
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» ee.Feature i 11 .multiply(0.0001)
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» ee.Filter

» ee.lmage
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» ee.Geometry 16
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Abstract
The use of chelating agents has been introduced as a suitable strategy to reduce the
detrimental effect of heavy metals in plants. To investigate the impacts of aspartic acid (AA)
and glutamic acid (GA) in alleviating lead (Pb) stress in lemongrass (Dracocephalum
ruyschiana), a factorial experiment was conducted based on a completely randomized design
with three replications, in the greenhouse of Razi University, in 2023. The treatments
included Pb contamination at three levels (0, 150, and 300 mg.kg™ soil as Pb (NO3).), aspartic
acid (AA) at three levels (0, 100, and 200 mM), and glutamic acid (GA) at three levels (0,
100, and 200 mM). Both acids were used as foliar application. The results showed that the
highest proline content (8.12 emol.g™) and soluble sugars (2.94 mg.g*) were obtained in 300
mg.kg? of Pb, without AA and GA, which shows an increase of 320% and 285%,
respectively, compared to the control (without Pb and chelating agents). Also, the highest
amount of shoot and root dry weights, plant height, root length, and volume were found in
the treatment of 200 mM of AA and GA, and without Pb. In general, AA and GA, as foliar
spray could significantly reduce the adverse effects of Pb on the crop growth characteristics.
Thus, application of these chelating agents is a convenient method to diminish the effect of
Pb stress on lemongrass.

Keywords: Chelating agents, Heavy metal, Plant growth characteristics, Proline
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Abstract
Salinity stress is one of the most critical causes restricting plant growth and development
in arid and semi-arid regions. It is possible to use strategies to prevent plant yield loss in
these areas. One of these strategies is the use of growth stimulants. The purpose of this
study was to look into the influence of humic acid and silicon consumption on bell pepper
growth under different salinity levels. This experiment was carried out in the research
greenhouse of the School of Agriculture, Shiraz University, in 2019. Salinity treatment as
saline water had conductivities of 0, 1.7, 3.4 and 5.1 dS.m™* and were added to the plants
during the growth, while humic acid, silicon, and the simultaneous application of these
two were applied to reduce the effects of salinity. Humic acid was added twice, each time
0.5 grams per kilogram of soil, and silicon was applied as a foliar spray from a source of
potassium silicate with a concentration of 1%. According to the results, level 5.1 dS.m™ of
salinity decreased 63% of shoot dry weight, compared to the control. Among the stimulant
growth treatments, only humic acid showed a significant effect on increased plant biomass
and caused 55% increase in the dry weight of shoots and roots. Salinity significantly
increased the concentration of sodium, calcium, and magnesium in the plant, resulting in
750% sodium, 176% calcium, and 101% higher magnesium for 5.1 dS.m* level of salinity
compared to the control. The findings of the treatments revealed that each treatment
generated changes in several plant features, for example, the simultaneous application of
humic acid and silicon caused 76% increase in sodium concentration in the plant, and
humic acid treatments caused 28% decrease in root calcium concentration. According to
the results of this research, humic acid improved more than silicon treatment, and the
simultaneous application of humic acid and silicon could reduce the effects of salinity.
Keywords: Growth stimulants, Organic matter, Salinity stress, Water salinity
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Abstract

The toxicity of metals is an important environmental problem due to their persistence, non-
biodegradability, and their bioaccumulation in the organs of living plants and animals.

One of the methods that can be used for reducing the harmful effects of heavy metals especially
cadmium and copper, is the use of mycorrhizal fungus. This research was conducted to
determine the effect of the mycorrhizal fungus Funneliformis mosseae on absorption and
transfer of cadmium and copper of pistachio cultivar Ahmad Aghaei in response to increasing
soil copper and cadmium concentrations. The experiment was performed in factorial form of a
completely randomized blocks consist of three levels of copper (0, 300 and 600 mg/L of
copper nitrate),four levels of cadmium (0, 200, 600 and 1000 mg/L of cadmium nitrate) and

two treatments: inoculated with F.mosseae and without mycorrhizal inoculum. In all the control
and plants treated with cadmium and copper, the length and dry weight of root and stem of
mycorrhizal plants were more than non-mycorrhizal plants. Also the amount of cadmium and
copper transferred from their root to the aerial part (Translation Factor) was significantly lower

than the non-mycorrhizal plants. The results showed that the Bioconcentration Factor in plants
inoculated with mycorrhizal fungus was significantly lower than non-mycorrhizal plants.

Therefore the symbiosis with F. mosseae caused more stabilization and accumulation of
cadmium and copper in the root.

Key words: Heavy metal, Phytoremediation, Symbiosis, Translocation Factor

*- Corresponding author's email N_rohani@pnu.ac.ir



9/Iranian J. Soil Research (Soil and Water Sci.) Vol. 38, No 2 , 2024

Digital Mapping of Soil Salinity Using Auxiliary Data and Machine
Learning Models in Badr Watershed, Kurdistan Province

M. Zarinibahador! *and R. Sharifi2

1.Agriculture and Natural Resources Research and Education Center of Tehran Province, Agriculture Research,
Education and Extension Organization (AREEQ), Tehran, Iran. moslem.zarini@ymail.com
2.Faculty member of Agriculture and Natural Resources Research and Education Center of Tehran Province,
Agricultural Research, Extension, and Education Organization Organization (AREEO), Tehran, Iran.
rahmansharifi@yahoo.com

cResearch Articlea

Received: July 14, 2024 and Accepted: October 16, 2024

Abstract

Use of remote sensing and machine learning techniques are increasingly recognized as cost-
effective methods for displaying soil salinity maps. In this study, Landsat 8 satellite data
and sophisticated machine learning techniques were used to map and evaluate soil salinity
levels in the Badr Watershed. In this study, several Machine Learning techniques were used
to predict salinity values in Badr Watershed. These algorithms included K-nearest neighbor
(KNN), decision tree analysis (DTA), artificial neural network (ANN), random forest (RF)
and mixed multivariate linear regression (MLR). In the first stage, auxiliary data such as
Landsat 8 satellite images of the region and a digital elevation model with a spatial
resolution of 10 meters were prepared from the country's Mapping Organization. The
geological map of Qorveh was prepared from the geological site of the country, and the
geological map of the Badr Watershed was extracted from it and digitized in the
environment of the geographic information system. The geomorphological map was drawn
and the location of the observation points was determined. Then, modeling was done, digital
maps of soil classes and characteristics were prepared and the models were evaluated. Based
on the Latin Supercube Technique, 125 outcrops were selected and excavated in the study
area. After air-drying in the laboratory, the soil samples were pounded and passed through
a 2 mm sieve. Then, soil salinity was measured. In order to estimate soil characteristics, two
different conditions were investigated in this study. In the first case, ANN models, DTA and
linear MLR were used for prediction. Also, to combine the results of the models, the nearest
KNN was used. The results showed that the important auxiliary variables in predicting soil
salinity, in order of importance, were geomorphology, depth of the valley, smoothness index
of the ridge with a high degree of resolution, wetness index, slope direction, digital height
model, basin slope, relative position of the slope, slope amount and slope length. Also, the
results of the evaluation showed that among the models used to predict salinity, the
combined MLR model with a coefficient of determination of 0.611 and a square root mean
square error of 0.032 had the highest accuracy for prediction.

Keyword: Digital mapping, Decision Tree Analysis, Machine learning, Landsat 8, Multivariate Linear
Regression
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Abstract

This research examined the impact of long-term pistachio cultivation on soil inorganic
phosphorus (P) fractions. Soil properties and phosphorus fractions, particularly residual-P,
were compared at different depths in pistachio cultivated and the adjacent uncultivated lands
in Kerman Province. Soil samples were collected from four different depths (0-10, 10-20,
20-30, and 30-50 cm) in triplicates from both pistachio-cultivated and the adjacent
uncultivated lands, using a randomized systematic method. The physical and chemical
properties of soil samples were measured, along with soil P fractions, and the data were
analyzed using the one-way ANOVA. The findings indicated that, with the exception of bulk
density, other soil properties exhibited significant differences between the two land uses. The
electrical conductivity (EC) of soil in pistachio-cultivated land was lower than that in
uncultivated land, whereas the amounts of calcium carbonate and soil organic matter were
greater in the pistachio-cultivated land. The highest content of calcium carbonate (26.2%)
and organic matter (0.9%) was found at 10-20 cm depth. There was a significant difference
between the two lands regarding inorganic phosphorus fractions. The results showed that soil
total and available P concentration were higher in pistachio land compared to uncultivated
land by 3% and 37%, respectively. Pistachio land had a higher amount of soil residual-P
(146.2 mg/kg) as compared to the uncultivated land (129.8 mg/kg). Additionally, it was
observed that the concentration of residual-P fluctuated at different depths. The amount of
residual-P was lowest at a depth of 0-10 cm (117 mg/kg) and highest at a depth of 10-20 cm
(154 mg/kg). Based on the results obtained, it was found that HCI-P was the most prevalent
fraction of inorganic phosphorus in both lands. The findings indicated that understanding
phosphorus fractions is crucial for effective phosphorus management in pistachio-cultivated
land.

Keywords: Land use, Residual phosphorus, Saline soils, Phosphorus fractions Phosphorus
management.
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Abstract
Lack of water, increase in production costs, change in land use, and increase in
demand for food have caused the accurate determination of spatial and temporal
monitoring of the paddy fields area to be extremely important for planners and
decision makers. Actually, the use of field methods to estimate the cultivated area of
crops in large areas is costly and time-consuming, and is associated with errors. Hence,
the purpose of this study was to use remote sensing images to estimate the paddy fields
area in the Guilan Province by the best classification method. Therefore, Sentinel 2
satellite images were analyzed using 6 supervised classification methods including
ML, CART, RF, SVM, GME and RF-NDVI methods in GEE environment. The ML
method was performed in the ENVI environment and the rest of the methods were
performed in the cloud space of the GEE environment. The results of using the
classification methods showed that the Random Forest method along with the NDVI
(RF-NDVI) with a kappa coefficient of 0.94 and total accuracy of 0.90 had the highest
accuracy compared to the other methods, which shows the effect of the vegetation
index in distinguishing between paddy fields and other land uses. This estimation of
the area under rice cultivation in the province showed that the net area of the total
paddy fields in the province was 218,135 ha. This estimate, compared to the available
statistics of the Agricultural Jihad Organization (238,012 ha) and the Regional Water
Company of Gilan Province (245,000 ha) was, respectively, 8.35%. and 10.96% less.
Keywords: Supervised classification, Sentinel-2, Satellite images, Cloud computing
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