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Abstract
Land-use change is one of the major factors influencing the physical, chemical, and biological properties of
soils, ultimately affecting their overall quality. This study aimed to evaluate the impact of converting barren
lands with semi-arid natural vegetation into olive orchards on soil quality in the Loshan region, Guilan
Province, Iran. A total of 76 soil samples were collected from the 0-30 cm depth under two land uses (barren
land and olive orchard), and 24 physical, chemical, and biological properties were measured. Soil quality
index (SQI) was calculated using two approaches: the simple additive index (SQIa) and the weighted additive
index (SQlw), based on both the total dataset (TDS) and the minimum dataset (MDS). Principal Component
Analysis (PCA) was applied to identify the most influential soil indicators. In barren lands, the selected MDS
indicators included bulk density, soil organic carbon, electrical conductivity, magnesium, cation exchange
capacity, sodium adsorption ratio, mean weight diameter of aggregates, and calcium carbonate. In olive
orchards, key indicators consisted of clay content, organic carbon, microbial respiration, available
phosphorus, sodium, sodium adsorption ratio, and calcium carbonate. The results indicated that soil quality
was significantly higher in olive orchards compared to barren lands. SQI values in olive orchards ranged
from 0.75 to 0.79, while in barren lands they varied between 0.41 and 0.48. Furthermore, the MDS approach
provided reliable performance with fewer variables compared to TDS, and the weighted indices offered more
accurate evaluations by accounting for the relative importance of indicators. Overall, the findings
demonstrate that the conversion of barren lands into olive orchards under semi-arid conditions can
substantially improve soil quality. The use of MDS-based quantitative indices combined with weighted

models provides an effective approach for regional soil quality assessment and sustainable land.
Keywords: Principal Component Analysis, Soil health, Soil quality index.
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Abstract
In this study, The effect of water deficit stress and the use of zeolite combined with nano fertilizer on

various characteristics of the medicinal plant peppermint on various characteristics of the medicinal plant
peppermint, including essential oil percentage, essential oil yield, and antioxidant properties was
investigated. The treatments included irrigation levels (irrigation after 70, 100, 130, and 160 mm of
evaporation from Class A pan) in the main plots and zeolite and nano fertilizer treatments in the subplots.
Zeolites were treated with complete nano fertilizer before planting and after air drying, they were mixed
with the soil to a depth of 30 cm at a rate of 400 kg/ha. The experiment was conducted in two crop years
2022-2023 in a split plot format. The results showed that the water deficit stress treatment after 100 mm
of evaporation from the pan caused a significant increase in the percentage of essential oil by 26.6%
compared to the control while severe water deficit (after 160 mm of evaporation) had a negative effect on
essential oil yield. The highest percentage of essential oil (24.2%) was observed in the combined treatment
of zeolite + nano fertilizer, which was 46% higher than the control. In addition, the application of zeolite
and nano fertilizer, especially in combination, significantly increased the yield of essential oil. The highest
yield of essential oil (25.22 mL/m?) was recorded in the treatment of (irrigation after 100 mm of
evaporation + zeolite + nano fertilizer), which was 26.6% higher than the control. Also, water deficit
stress increased antioxidant compounds such as ascorbate peroxidase and glutathione peroxidase,
especially in combination with zeolite and nano fertilizer. The combination of zeolite and nano fertilizer
under water stress conditions not only increased phenolic and flavonoid compounds, but also significantly
improved the antioxidant properties of the essential oil. In particular, under severe water stress, the
combination of zeolite and nano fertilizer reduced the amount of malondialdehyde, which was a sign of
reduced cell damage. Therefore, the statistical results show that the use of zeolite and nano fertilizer along
with appropriate irrigation management can effectively increase the production of essential oil and
improve the antioxidant properties of peppermint, especially under water stress conditions.
Keywords: Water stress, Medicinal plant, Adsorbent.
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Abstract
Evaluating soil properties is crucial for understanding soil health and optimizing apple
production. This study was carried out to evaluate some physical, chemical, and fertility
properties using nutrient index value (NIV) approach of apple orchards in West Azerbaijan
Province, Iran. Samples were collected from 148 sampling points, each from one apple orchard,
at the depths of 0-30 and 30-60 cm. Samples were analyzed for particle size distribution,
saturation percentage, pH, EC, equivalent CaCO; (CCE), organic carbon (OC), available
phosphorus (Pava) and potassium (Kava). Data generated from laboratory analysis were subjected
to statistical analysis. Data interpretation was performed using the nutrient index value based on
the common and Gomez classification methods. Results revealed that soils of the study area were
medium to high alkaline (75%) with moderate to high calcium carbonate equivalent (89.5%).
About 75% of samples were low (less than 0.9%) and medium (25%) in category of soil organic
carbon (0.9-13.1%). Also, 50% of the soils had Pava less than 2.6 mg/kg (low class) and 50% had
optimal to high Paya (more than 5.8 mg kg?). In more than 25% of the soils, the Ka,a Was low (144
mg/kg), and more than 75% were medium to high. The results indicated that 93.7%, 93%, 85.5%,
89.5%, 98.69%, 95.9%, and 83.4% of the study areas were in the high NIV classes for EC, pH,
CCE, OC, Pavs, and Kaya, respectively. Similar results were obtained for all soil parameters, except
for Pava in the common method. In the common method, 78% of the soils showed the low NIV
class. Hence, it is concluded that the soils of the region have relatively favorable characteristics
for the growth of apple trees, and in the conditions of proper orchard management, high-quality
apple production is achievable.
Key words: Calcareous soils, Soil fertility, Soil productivity potential.
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Abstract
Contamination of urban soil with toxic pollutants, as an important obstacle for sustainable
development, is a challenge and common environmental and health concern of urban
ecosystems all over the world. Therefore, this study was performed to evaluate the
concentrations, spatial variations, pollution and toxicity of As, Cd, Cu, Ni, and Pb in the
surface soil of Hamedan Megacity, in 2023. In so doing, a total of 108 urban surface soil
samples (0-20 cm) were collected from 12 sampling sites with different land uses including
industrial, commercial, and residential (4 sites of each land uses). After preparation and acid
digestion of samples in the lab, concentrations of the tested elements were determined using
Inductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES). Also, contamination
factor (CF), pollution load index (PLI), the mean Effect Range Median Quotient (MERM-Q)
and the mean Probable Effect Level Quotient (MPEL-Q) indices were calculated. The results
of the spatial variation of the element contents showed the impact of human activities,
especially industrial origin and traffic. The results of calculating the CF represented that the
contamination of As, Cd, Cu, Ni and Pb were "low" to "high". Also, the mean values of PLI
with 1.0 displayed "moderate” contamination conditions in the study area. Besides, the mean
values of mMERM-Q and mPEL-Q of As, Cd, Cu, Ni and Pb indicated that the probable
elemental toxicity of the soil samples was 21% and in the "moderate toxicity" category.
Based on the results, it can be acknowledged that industrial and traffic activities as the main
and primary origin of these elements had significantly contributed to their pollution in soil of
city of Hamedan. In conclusion, regular monitoring of the content of toxic elements and
ecological and health risk assessment of the contaminated urban surface soil with PTEs are
recommended in order to maintain the health of the environment and citizens.
Keywords: Urban soil, Toxic pollutants, Pollution index, Environmental toxicity.
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Abstract

Monitoring vegetation health, particularly within agricultural lands, is crucial for assessing
ecological sustainability, crop productivity, and climate change resilience. This study
investigates the temporal trends of vegetation health in Alborz Province, Iran, from 2017 to
2025 using Sentinel-2 satellite imagery and the Normalized Difference Vegetation Index
(NDVI). Data were processed and analyzed on the Google Earth Engine platform. April and
May were selected as the peak growing season, and cloud and shadow masking was applied
using the Scene Classification Layer (SCL) band. Annual median composites were generated
to reduce noise and eliminate the influence of atmospheric disturbances. A per-pixel linear
regression was then conducted on the NDVI time series to quantify trends, which were
categorized into five classes: strong decrease, slight decrease, stable, slight increase, and
strong increase. The results revealed that over 80% of agricultural lands in Alborz Province
exhibited a negative trend in NDVI, with 66.5% classified as strong decrease and 16% as
slight decrease. Only 14% of the cropland showed positive trends, while 6% remained stable.
These patterns reflect a significant degradation in vegetation health across the region. When
compared with similar studies conducted in arid and semi-arid regions worldwide, these
findings demonstrate consistent vulnerabilities of agricultural systems to climatic stress, water
scarcity, and land-use pressures. The limited areas of NDVI improvement suggest potential
best practices that could be scaled to reverse degradation trends. This research provides a
valuable framework for decision-making in land use planning, water resource management,
and sustainable agriculture development. The integration of satellite-based monitoring with
cloud-computing platforms offers a scalable approach to track vegetation dynamics in data-
scarce regions.

Keywords: Google Earth Engine, Vegetation Index, Land Use/Land Cover Changes, Linear Regression,
Sentinel satellite.
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Abstract
The management of different types of chemical and organic fertilizers and their residues in soil in terms of plant
performance and environmental effects, especially in dry and semi-dry regions such as Iran, is of great importance.
In order to investigate the effects of some chemical, biological, animal, humic acid, vermicompost fertilizers, and
their residues on growth rate, flower yield, essential oil yield, chamazulene yield, and medicinal plant components of
German chamomile (Matricaria chamomilla L.), an experiment was conducted in pots in a completely randomized
design with four replications at VVaramin Station of Agricultural Research and Education Center of Tehran Province,
during one growing season during the years 2017-2018. Chemical fertilizer treatment (NPK) was applied at two
levels. Level 1 consisted of 1.5 g of urea (250 kg/ha), 3 g of triple superphosphate (TSP) (500 kg/ha), and 1.3 g of
potassium sulfate (216 kg/ha). Level 2 was a combination of 3 g of urea (500 kg/ha), 4 g of TSP (665 kg/ha), and 2.6
g of potassium sulfate (432 kg/ha). The vermicompost treatment was applied at two levels: 30 g (5 t/ha) and 60 g (10
t/ha). Farmyard manure was also applied at two levels: 120 g of decomposed bovine manure (20 t/ha) and 180 g of
decomposed bovine manure (30 t/ha). Humic acid was used in two application methods—fertigation through
irrigation and foliar spray—at a concentration of 5 per thousand (5 g /L of water). The biological fertilizer (BNPK),
containing nitrogen-fixing, phosphate-solubilizing, and potassium-solubilizing bacteria, was applied at 125 mL/pot
for each of the ten treatments, including a control (no fertilizer).The results indicated that the application of the
second level of chemical fertilizer significantly enhanced the growth parameters of chamomile compared to the
control. The highest values recorded were for plant height (34.35 c¢cm), number of flowers (92 flowers), flower
diameter (1.51 cm), dry weight of flowers (18.70 g), percentage of essential oil in flowers (0.503%), and essential oil
yield per ten plants (0.939 g) were observed in the treatment utilizing the second level of NPK chemical fertilizer.
The highest essential oil yield and chamazulene yield were also observed in the biological fertilizer treatment, which
had a significant difference compared to the control. The biological fertilizer treatment was also able to create
desirable flower, essential oil, and chamazulene yields, which is recommended for use according to the goals of
organic and sustainable agricultural production. Based on the results, positive effects of biological fertilizers on the
medicinal plant chamomile can be expected. In the light of the favorable performance of the biofertilizer treatment,
its application is advisable in alignment with the objectives of organic and sustainable agriculture.

Keywords:Essential oil, Chamazulene, Compost, Biological fertilizer, Yield components, German

chamomile.
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