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Abstract

Introduction: Soil is a dynamic natural system and interface between land, air, water, and life,
which performs vital services for human sustenance. The increasing population growth has led to
the excessive use of this natural resource to provide food, clothing and other human needs. This
has led farmers in different parts of the world to improper exploitation of inferior and marginal
lands such as pastures and forests located on sloping lands. However, on the one hand, these
lands have low potential and on the other hand, they have a high potential for erosion. Soil
quality is usually introduced as the ability of the soil to interact with the ecosystem which
maintains the productivity of the quality of different parts of the environment and thus improve
the health of plants, animals, and humans. The quality of soil and its importance for the
development of sustainable agriculture becomes more important nowadays. Land use change is
one of the most important problems in our country, especially in the Hyrcanian forest lands in the
north of Iran. The objectives of this study were to evaluate the effects of land use change on some
soil quality indicators in the north of Iran.

Methods and Materials: An area in the south of Lahijan including Natural Forest (NF), Tea
plantation (TP) and paddy rice (PR) cultivation land uses was selected for this study. In each land
use 10 soil samples were collected at 0-20 cm depth and transferred to the laboratory.
Undisturbed soils core samples were taken for measurement of bulk density. A part of sample
passed through the 4 mm sieve for measurement of aggregate stability and two indices comprised
mean weight diameter: MWD, geometric mean diameter: GMD were calculated. Other soil
properties such as pH, Calcium carbonate equivalent (CCE), soil organic matter (SOM),
particulate organic carbon (POC), and soil respiration also measured.

Results and Discussion: The statistical results in this study showed that due to the change of
land use from forest to tea and rice cultivation, the amount of organic carbon decreased, while the
amount of pH and calcium carbonate increased. As a result of changing the use of forest land to
other two land uses, indicators of stability of soil aggregates (MWD and GMD) have
significantly decreased, and as a result, the bulk density of the soil has increased. The amount of
MWD was 1.95 mm in the forest, 1.2 mm in the tea plantation, and 0.45 mm in the rice
cultivation. The amount of particulate organic carbon as one of the indicators of soil quality in
forest lands was observed in the maximum value. In addition to the reduction of particulate
organic matter, this change is also caused by the excessive traffic of machines. Soil microbial
respiration was analyzed as a soil biological indicator. The results showed that the average of
microbial respiration in the natural forest was equal to 300 mg C/ day.qg soil, and in the two other
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land uses of tea and rice cultivation, it was determined as 200 and 120 mg C/ day.g soil,
respectively. Positive and significant relationship between SOM and MWD confirmed that soil
organic matter had high contribution for soil aggregate formation and its stability. The results of
this research showed that the soil’s chemical, physical, and biological characteristics have shown
significant differences due to land use change. In forest soils, the highest amount of organic
carbon, and the lowest amount of pH was observed, which is due to the high accumulation of
organic matter and high leaching of cations. Due to the degradation of organic carbon in the other
two uses, the bulk density and aggregate stability indicators have decreased. The intense
cultivation operations in the other two land uses, especially in the paddy fields, have destroyed
the soil structure. Also, more organic carbon in forest soils has led to more microbial respiration.
Conclusion: In total, all soil quality indicators have decreased with the change in land use in the
study area. Therefore, land use conversion and especially deforestation in the studied region
should be avoided. It seems, that land use change in the study area has caused land degradation
and reduced quality and health aspects of the soil. Therefore, it is necessary to consider it in land
use planning, land improvement, and sustainable land management.

Keywords: Land use change, soil quality, soil quality indicators, land degradation, soil
respiration
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Figure (1) Location of the study area and the soil sampling points in the Gilan Province, Northern Iran
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Table(1) Descriptive statistics of some physical, chemical, and biological properties in the three

land uses (N=30)

Sl e SaiS S Ol aiy oSl S AP S e
CV% Kurt Skewness Sl Max Mean Min Unit Soil
SD Properties
s
14.40 1.20 0.99 0.78 7.01 5.40 4.01 pH
65.33 2.12 0.89 0.98 2.65 1.50 0.15 % SOC
m«KQt{;
49.50 0.89 0.34 1.02 10.50 2.06 0.02 % Jolas
CCE
6‘ 5)5 JT J;
0,
25 0.67 0.02 0.0003 0.70 0.12 0.08 % POC
. IS 0l
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Py 0)
57.1 2.01 0.80 0.80 1.6 14 0.98 gem’® s Al
BD
PR TR W
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MWD
e oSk
b &l L
78.43 1.02 1.01 0.80 1.80 1.02 0.12 Mm ) -
GMD
mg C/ S i
335 1.02 0.08 67 350 200 120 day. g SR
soil

SOC: Soil Organic carbon; CCE: Calcium Carbonate equivalent; POC: Particulate organic carbon; TN: Total nitrogen;
BD: Bulk density; MWD: mean weight diameter; GMD: Geometric mean diameter; SR: Soil respiration.
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Table(2) Mean comparison among the three land uses for some selected soil chemical properties.
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