Environ. Water Eng., 2022, 8(1), 251-261

DOI: 10.22034/JEWE.2021.273692.1522

Environment and Water Engineering -

Homepage: www.jewe.ir
ISSN: 2476-3683

Short Paper

Evaluation of Soil Health in the Unstable Ecosystem of Gorgan City

Abolfazl Bameril”

!Lecturer, Department of Soil Engineering, Faculty of Water and Soil, University of Zabol, Zabol,

Iran

Article information

Received: February15, 2021

Revised:
Accepted:

June 17, 2021
June 20, 2021

Keywords:

Golestan Province
Land Use Change

Soil Quality

Soil Organic Carbon

*Corresponding author:
rbameri@uoz.ac.ir

i

A0

Abstract

The aim of this study was to assess the effect of land use change on health and
soil quality of sloping lands in the south of Gorgan. Sampling was performed in
July 2019 from only 2 shoulder slope and back slope positions and completely
randomly from a depth of 0-20 cm of forest soil and adjacent cultivated land.
The properties evaluated include percentage of soil organic carbon, percentage
of soil texture components (sand, silt and clay), specific gravity of soil,
percentage of soil equivalent lime, soil reaction, amounts of highly consumed
elements (nitrogen, phosphorus, potassium) and cation exchange capacity as
indicators of soil quality. The results showed that the highest coefficient of
change as a result of land use change was related to the parameter of soil organic
carbon percentage. Analysis of variance and mean comparison showed that the
change of landuse from forest to agriculture has significantly reduced soil
quality in all evaluated parameters except adsorbable phosphorus. Moreover, the
study of soil organic carbon content as the most important indicator of soil
quality showed that this parameter with an average of 6.07% in forest use and an
average of 0.59% in agricultural use with a decrease of 90% as a result of land
use change.

© Authors, Published by Environment and Water Engineering journal. This is an open access
article distributed under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Improving soil quality and stability leads to
continued soil fertility, maintaining
environmental quality and increasing plant and
human health. Land use change is one of the
main drivers of changing soil quality by
changing the structure and performance of
ecologists. Increased population and double
pressure on the ecosystem to provide food
resources, has led to widespread changes in the
use of natural land in the northern forests of the
country to agricultural land. Therefore, this study
was conducted to assess the effect of land use
change on the health and soil quality of sloping
lands south of Gorgan.

Materials and Methods

In this study, two hills, one with forest use and
the other with marginal agricultural land, which
has more than 50 yr of cultivation history, were
selected. Sampling was performed in July 2020
due to severe land degradation from only two
positions of shoulder and back slope and
completely randomly from a depth of 0-20 cm of
forest soil and adjacent cultivated land and then
samples were analyzed. Properties evaluated
include soil organic carbon content (OC),
percentage of soil texture components and bulk
density of soil, percentage of lime equivalent
soil, EC, pH, the amounts of high consumption
elements (NPK) and CEC were as indicators of
soil quality.

Results

The research showed the highest coefficient of
variation as a result of land use change was
related to the two parameters of OC. Based on
the correlation matrix, the physical parameters of
saturated mud percentage, total porosity
percentage with the percentage of organic carbon
and soil clay at the level of one percent (P

<0.001) show a positive and significant
relationship (Fig. 1).
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Fig. 1 Correlation matrix of physical and chemical
parameters in the whole study area

Table 3 Summary of the statistical status of the chemical properties evaluated in the region

Land Use Variable Min. Max. Mean Median Staqdza_rd Range CV(%)
Deviation
Forest 3.54 9.95 6.02 5.85 2.15 6.40 35.67
. OC (%)
Agricultural 0.19 1.07 0.59 0.56 0.25 0.88 42.13
Forest CaCo3 6.00 19.50 14.12 14.75 3.57 13.50 25.31
Agricultural (%) 20.00 35.00 26.71 24.25 5.37 15.00 20.12
Forest H 7.11 7.69 7.43 7.45 0.18 0.58 2.41
Agricultural P 7.27 7.82 7.53 7.55 0.18 0.55 2.35
Forest TN (%) 0.27 0.31 0.29 0.29 0.01 0.04 35
Agricultural 0.06 0.08 0.07 0.07 0.01 0.02 7.0
Forest 57.00 78.98 67.90 65.60 6.59 21.98 9.7
_ K (mg/kg)
Agricultural 48.27 66.36 56.10 54.48 5.39 18.09 9.6
Forest 3.53 13.84 7.39 6.85 3.15 10.31 42.63
_ P (mg/kg)
Agricultural 11.38 27.37 18.60 18.78 5.38 15.98 28.92
Forest CEC 22.14 41.96 32.10 31.75 6.19 19.82 19.3
Agricultural  (Meq/100g)  14.690 35.65 25.00 22.76 7.45 20.95 29.8

Among the chemical variables, as expected, there
was a significant positive correlation between
cation exchange capacity, percentage of total
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nitrogen and potassium levels available with
organic matter and percentage of clay at the level
of 1%. Analysis of variance and mean
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comparison showed land use change from virgin
forest to agriculture has significantly reduced soil
guality in all parameters evaluated except
absorbable phosphorus (Table 1). The reason for
this can be considered improper cultivation
operations in arable lands, which causes the
breakdown of aggregates and exposes the
organic matter trapped in the aggregates to
microbial decomposition. As a result, the surface
horizon of the soil loses its original structure and
is easily affected by erosion and physiographic
processes of the hill.

Conclusions

The study of OC as the most important indicator
of soil quality showed that this parameter with an
average of 6.07% in forest use and an average of
0.59% in agricultural use with a 90% decrease as
a result of land use change. High reduction of
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organic carbon and soil clay as the most
important indicators for assessing soil quality in
arable lands, indicates unstable use and highly
unstable ecologists in the sloping lands of south
of Gorgan. It is suggested that in future studies,
the effect of land use change on erodibility and
land production should be studied and evaluated,
considering that the continuation of cultivation in
this area causes an increasing decrease in soil
quality.

Data Availability
The data used in this research are presented in
the paper.
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Table 1 Summary of the statistical status of the physical properties evaluated in the region

Standard

Land Use Variables Min Max  Mean Median o Range CV (%)
Deviation
Forest SP (%) 5742 79.31 68.00 67.06 7.84 21.89 11.52
Agricultural ’ 4357 4787 46.00 46.15 1.23 4.29 2.67
Forest Bulk Density 117 144 133  1.36 0.09 0.26 6.61
Agricultural (g/cm®) 136 182 152 147 0.14 0.46 8.99
Forest . 0.46 0.56 0.50 0.49 0.03 0.10 6.61
. Porosity (%)
Agricultural 0.31 0.49 0.43 0.45 0.05 0.17 12.07
Forest 40.00 43.33 4111 40.00 1.48 3.33 3.6
. Clay (%)
Agricultural 23.33 3167 2882 29.17 3.13 8.33 10.85
Forest silt (%) 40.00 46.67 43.53 43.33 2.19 6.67 5.03
0
Agricultural 4500 61.67 5111 5042 4.58 16.67 8.97
Forest 10.00 16.67 15.36 16.67 2.12 6.67 13.80
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Fig. 1 Correlation matrix of physical and chemical
parameters in the whole study area
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Table 2 Mean comparison of soil physical properties in the region

Land use Forest Agricultural

Slope position  Back Slope  Shoulder Back Slope Shoulder
Texture Silty Clay  Silty Clay Cl?olgr?]a’“g’msﬂgaﬂay Clay LO?_”;A:W"W Clay
SP 67.49(a) 68.53(a) 45.92(b) 46.08(b)

BD (g/cm®) 1.3286 (b)  1.3217 (b) 1.5061(a) 1.5311(a)
Porosity (%) 0.4986 (a) 0.5012 (a) 0.4222 (b) 0.4317 (b)

Clay (%) 41.38 (a) 40.833 (a) 30.833 (b) 26.806 (c)

Silt (%) 42.5 (c) 44.556 (c) 48.472 (b) 53.75 (a)

Sand (%) 16.19 (b) 14.611 (b) 20.694 (a) 19.444 (a)

*Similar averages with lowercase letters according to LSD test are not significantly different at the 5% level
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Table 3 Summary of the statistical status of the chemical properties evaluated in the region

Land Use Variable Min. Max. Mean Median Star_lda}rd Range CV(%)
Deviation
Forest 3.54 9.95 6.02 5.85 2.15 6.40 35.67
. OC (%)
Agricultural 0.19 1.07 0.59 0.56 0.25 0.88 42.13
Forest CaCo3 6.00 19.50 14.12 14.75 357 13.50 25.31
Agricultural (%) 20.00 35.00 26.71 24.25 5.37 15.00 20.12
Forest H 7.11 7.69 7.43 7.45 0.18 0.58 2.41
Agricultural P 7.27 7.82 7.53 7.55 0.18 0.55 2.35
Forest TN (%) 0.27 0.31 0.29 0.29 0.01 0.04 35
Agricultural 0.06 0.08 0.07 0.07 0.01 0.02 7.0
Forest 57.00 78.98 67.90 65.60 6.59 21.98 9.7
. K (mg/kg)
Agricultural 48.27 66.36 56.10 54.48 5.39 18.09 9.6
Forest 3.53 13.84 7.39 6.85 3.15 10.31 42.63
. P (mg/kg)
Agricultural 11.38 27.37 18.60 18.78 5.38 15.98 28.92
Forest CEC 22.14 41.96 32.10 31.75 6.19 19.82 19.3
Agricultural  (mea/100g)  14.690 35.65 25.00 22.76 7.45 20.95 29.8
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Table 4 Mean comparison of soil chemical properties in the region
Land use Forest Agricultural
Slope position Back Slope Shoulder Back Slope Shoulder
OC (%) 6.644 (a) 5.497 (a) 0.618 (b) 0.557 (b)
CaCOs (%) 13.25 (b) 15 (b) 28.8333 (a) 24.5833(a)
pH 7.36(b) 7.5(ab) 7.67(a) 7.4(b)
TN (%) 0.294(a) 0.256(a) 0.071(b) 0.069(b)
K (mg/kg) 69.03(a) 66.77(ab) 58.03(bc) 54.172(c)
P (mg/kg) 7.86(b) 6.917(b) 19.265(a) 17.934(a)
CEC (meq/100g) 35.033(a) 29.167(b) 27.697(b) 22.303(c)

“Similar averages with lowercase letters according to LSD test are not significantly different at the 5% level
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