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Abstract
One of the main problems of contaminated soils is the presence of high amounts of heavy
and toxic elements, especially lead and nickel, which leads to disruption in the growth
and reduction of plant yield. The use of biochar has been proposed as one of the solutions
to solve this problem. The purpose of this study was to investigate the effect of sugarcane
biochar on accumulation and distribution of nitrogen and phosphorus absorption, root
growth, and wheat grain yield in soils contaminated with lead and nickel. This experiment
was carried out using factorial design in a completely randomized layout. The studied
factors included the amounts of sugarcane biochar in four levels including: zero (control),
2%, 4%, and 6% of soil weight and the type of soil in two levels: contaminated and non-
contaminated by lead and nickel. In this experiment, the maximum and minimum
nitrogen and phosphorus absorbed in the root, stem, and grain of the plant were observed
in contaminated and non-contaminated soil conditions, respectively. Also, with the
increase in the use of biochar, there were changes in the accumulation of these elements
in order to create suitable conditions for the plant, which subsequently had a significant
effect on improving root growth and increasing grain yield. The maximum and minimum
grain yield were observed in non-contaminated and contaminated soils, respectively and
with increasing biochar consumption, grain yield increased in both contaminated and
non- contaminated soils and this increase continued up to 4% biochar. In general, the
results of the experiment showed that in the soil contaminated and non-contaminated with
lead and nickel, the use of sugarcane bagasse biochar has an effective role in the
accumulation of nitrogen and phosphorus in the plant, and to improve yield, the use of
biochar up to 4% in the contaminated and non-contaminated soils is recommended.
Keywords: Absorption of elements, Environmental pollution, Heavy metals, Wheat yield.

*- Corresponding author's email: marashi_47@yahoo.com



17/1ranian J. Soil Research (Soil and Water Sci.) Vol. 38, No 3, 2024

Determining the Relative Contribution of Land Use in Sediment
Yield by Using Weathering Indices in Chehl Chay Watershed

S. Jalali, K. Nosrati*, and S. Bahrami

Department of Physical Geography, Faculty of Earth Science, University of Shaheid Beheshti, Tehran, Iran
E-mail: sa_jalali@ gmail.com
Department of Physical Geography, Earth Science, University of Shaheid Beheshti, Tehran, Iran.
E-mail: knosrati@ gmail.com
Department of Physical Geography, Earth Science, University of Shaheid Beheshti, Tehran, Iran.
E-mail: bahrami.gh@gmail.com

RResearch Articlee
R Received: July 8, 2024 and Accepted: December 28, 2024 a

Abstract
A significant issue in applied research for the management of watersheds is to know the

integrated sediment vyield process in watershed. In the recent decades, sediment
fingerprinting method was proven as one of the key methods for determining contribution
of sediment proportion. This study's purpose was to determine the relative source
contribution of surface (forest, pasture, agriculture and gardening) and sub-surface (bank
erosion) in sediment yield by using weathering indices in Chehel-Chaye Catchment,
Golestan Province, Iran. In eight flood events, suspended sediment sampling was done in
March to April 2021. Thirty-six weathering indices were calculated. After Bracket,
Kruskal-Wallis, and Discernment Function Analysis, CPA ALK, Mglndex, bal, CALMAG
Index had the highest discernment percentage in all of the tracers. Based on Bayesian
mixing model, the highest proportion of suspended sediment was produced by agricultural
land (88/6%), followed by pasture (4/1%), forest (2/3%), and bank erosion(5%) of the
suspended sediment. Thus, knowing the high contribution of agriculture in sediment yield,
it is necessary to design and implement soil conservation operations according to the
location of the watershed.

Keywords: Sediment tracing, Soil conservation, Soil erosion, Geo-chemical tracers
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Abstract
The effects of trees through their root system and shading on soil characteristics lead to their
effect on fertility, protection, and improvement of soil quality. In order to investigate the
effect of trees age and canopy on some soil characteristics, soil samples were taken from the
depths of 0-30, 30-60, and 60-90 cm from two middle canopy and edge canopy areas of 9-,
17-, and 25-years-old pistachio orchards and three control positions (without tree) in Robat
Plain, Shahr-e Babak City. Soil characteristics were measured by standard methods. After the
factorial test with two factors of land use and depth, the analysis of significant parameters
was done in a split-split plot design and in the form of a completely random design including
age (main factor), distance (first sub-factor), and soil depth (second sub-factor) in three
replicates. The results showed that pistachio trees had no effect on the percentage of clay
content, apparent specific gravity, mean weight diameter of soil grain, and equivalent calcium
carbonate. The effect of orchard age was significant only on soil basal respiration and
available potassium, and the highest amount of soil basal respiration and available potassium
belonged to the 9-year-old trees. By increasing the distance from the tree, the average
percentage of organic carbon, total nitrogen, available phosphorus and microbial respiration
decreased and the growth average showed a significant increase. With increasing soil depth,
average organic carbon, total nitrogen, available phosphorus and microbial respiration
decreased significantly. Also, the interaction effect of age, distance from the tree, and soil
depth on growth and microbial respiration was significant. In general, the changes in soil
properties in the studied pistachio orchards were affected more by soil depth and canopy, so
that soils in the surface layer and the middle canopy were in a more favorable condition.
Considering the higher absorption of pistachio tree roots from the edge canopy, in order to
prevent the reduction of soil fertility, in addition to applying fertilizer based on the results of
soil test, attention should be paid to fertility managing and use of organic matter in these

orchards.
Keywords: Canopy, Pistachio orchards, Soil fertility, Tree age
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Abstract
This study aimed to compare Integrated and Nemoro soil quality indicators and investigate
the impact of determining or not determining critical limits in scoring fuzzy and sigmoidal
functions in apricot orchards and paddy fields near the Marubak dam in Dorud city,
Lorestan Province. Twenty sites, including 10 apricot orchards and 10 rice fields, were
selected for soil sampling. Samples were collected from a depth of 0 to 30 cm, and 16 soil
and land properties were identified for the total dataset (TDS). Gravel content, bulk
density, texture, salinity, acidity, calcium carbonate percentage, organic carbon, and
available nutrient elements including P, K, Fe, Mn, Zn, and Cu, were measured. Slope
percentages were also obtained by field observation and Google Earth software. Principal
component analysis was utilized for weight assignment and minimum dataset (MDS)
selection. Scoring of soil properties was carried out using fuzzy functions with specified
threshold levels for each land use, as well as sigmoid functions without threshold limits.
Subsequently, the integrated and Nemoro quality indicators were calculated and classified.
Based on the results, soil acidity, available Fe, available K, and available Mn were
identified as MDS and the most important factors controlling soil quality in the region. For
both TDS and MDS, the integrated quality index values were greater than 0.6 (indicating
high quality), and the Nemoro quality index values were less than 0.4 (moderate quality).
This shows that there is a difference in soil quality evaluation when using various indices.
Comparisons showed that MDS indices aligned closely with TDS indices across both land
uses, suggesting that specific properties may serve as substitutes for overall soil properties.
Furthermore, the results indicated that the absence of threshold limits in sigmoid functions
did not accurately represent the conditions of Fe pollution in paddy fields, resulting in
slightly higher indices than in orchards. This highlights that threshold limits can greatly
affect how results are interpreted and how management strategies are developed. Further
research is recommended to conduct additional research to establish standardized
threshold limits for soil characteristics in different regions of Iran where such limits are
not available.
Keywords: Integrated quality index, Nemoro quality index, Fuzzy functions, Sigmoid functions
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Abstract
The Gou Tou (Citrus aurantium L. var. Gou Tou) has been reported as one of the

rootstocks tolerant to soil lime. Therefore, the present study aimed to evaluate the
growth trend and tolerance of this rootstock to the calcareous soils of east of
Mazandaran Province. An experiment was conducted for two years in a randomized
completely block design in seven soils with calcium carbonate content (2 to 45%).
Plant measurements included vegetative growth trend, dry weight, chlorosis rate,
fluorescence index (Fv/Fm), chlorophyll, and nutrient concentration in leaves and
roots. The results showed that the highest average dry weight of aerial parts was
obtained from soils with clay texture and total lime content of more than 30%.
There was a significant difference in the chlorosis rate of the leaves of seedlings on
this rootstock in different soils, which was mostly caused by manganese deficiency
in the leaves. The average Fe concentration in the roots was 19.43 times the average
concentration in the leaves, indicating the accumulation and deposition of iron in
the roots. In most soils, the amount of manganese available for citrus trees was
excessive, but the mean concentration of leaf was less than adequate. The overall
mean Mn concentration in the roots was about 6 times higher than its mean
concentration in the leaves. Magnesium and sulfur had the highest and lowest
transfer efficiency while active Fe and total Fe had the highest and lowest transfer
efficiency, respectively. According to the results, the chlorosis rate of the seedlings
in different soils differred significantly, which showed this rootstock as relatively
tolerant to soil lime. Therefore, Gou Tou can not be a good substitute for orange
rootstock in calcareous soils with very high lime content.
Keywords: Calcium Carbonate, Chlorosis rate, Citrus rootstock, Nutrient elements.
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Abstract
Achieving optimum vyield is possible by balancing the nutrient elements. Nutritional

indicators are used to diagnose nutritional disorders and then optimize the use of chemical
fertilizers. Therefore, to optimize the use of fertilizer in watermelon farms in the north of
West Azarbaijan Province, the method of compositional nutrient diagnosis (CND) was used
and its results were compared with deviation from optimal percentage (DOP) method. For
this purpose, soil and leaf samples were prepared from 150 watermelon farms in Poldasht
Region and the concentration of nutrients including nitrogen (N), phosphorus (P),
potassium (K), calcium (Ca), magnesium (Mg), iron (Fe), manganese (Mn), zinc (Zn),
copper (Cu) and boron (B) were determined by standard laboratory methods. Then, the
farms were classified into two high and low yield groups and the indices of nutrient were
calculated by DOP and CND methods. According to the CND method, norms for N, P, K,
Ca, Mg, Fe, Mn, Zn, Cu, B and residual elements (Rd) were determined as 3.04+0.18,
0.59+0.25, 2.87+0.22, 2.72+0.24, 1.31+0.31, -2.50+0.37, -2.75+0.38, -3/42+0.27, -
4.50£0.28, -4.01+0.46 and 6.65%0.15, respectively. Comparison of the results of CND and
DOP methods showed that, in both methods, N and K had the most negative indices among
the macro elements, while Zn and Fe had the most negative indices, and the most
deficiency, among the micro elements; so, the results of both methods were similar.
Therefore, based on the indicators of the nutrient elements, it is concluded that the farms
with low yield were in unbalanced status in terms of nutritional elements.

Keywords: Nutritional balance, Indicators of the nutrient elements, DOP, CND, Poldasht Region
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