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Abstract

Stability of forest ecosystems, especially in arid and semi-arid areas with non-dense cover, depends on the
soil quality maintenance. Therefore, knowledge of the soil properties of these areas can play an effective role
in their management. The purpose of this study was to investigate some physical, chemical and biological
properties of the soil under wild pistachio (Pistacia atlantica Desf.) and wild almond (Prunus orientalis
(Mill.) Koehne) canopy in Tang Khoshk forest reserve of Semirom. Surface soil samples (0 to 15 cm) were
randomly collected from the sites under the canopy of P. atlantica and P. orientalis species and outside the
canopy (control sample). Some chemical properties including electrical conductivity, pH, total nitrogen,
organic carbon, available phosphorus, potassium, iron, zinc, copper and manganese, soluble calcium and
magnesium and calcium carbonate equivalent, physical properties including bulk density, soil texture and
gravimetric water content, and biological properties of basal respiration, induced respiration, microbial
biomass carbon and nitrification potential of soils were measured. The electrical conductivity, organic carbon
and potassium in the soil under the canopy of P. atlantica and P. orientalis species were significantly higher
than those in the control soil. The reverse trend was observed for the available phosphorus, iron and copper.
The mean total nitrogen in the soil under the canopy was at least 1.46 times higher than that of the control
soil. Soil bulk density decreased significantly at the presence of canopy compared to the control soil. The
basal and induced respirations of the soil under the canopy were significantly higher than in the canopy
outside, while the microbial biomass carbon and nitrification potential were significantly greater in the
control soil compared to the sites under the canopy. According to the results of current research, the type of
plant and its canopy can have different effects on soil properties.

Keywords: Soil biological properties, Soil organic carbon, Soil quality, Forest reserve.

Background and Objective: Soil is one of the important components in the forest ecosystem, which, along
with other ecological factors, determines the distribution pattern of vegetation. On the other hand, trees and
their canopy provide various amounts of organic matter with different chemical compositions, therefore can
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affect the soil properties (2). Semi-dense or thin forests of arid and semi-arid regions make up about 86% of
the country's forest area. The effect of canopy on soil properties in arid and semi-arid ecosystems is quite
evident (1). This study compared some physical, chemical and biological properties of the soils under the
wild pistachio (Pistacia atlantica Desf.) and wild almond (Prunus orientalis (Mill.) Koehne) canopy in the
Tang Khoshk forest reserve, Semirom.

Methods: The research was carried out in Tang Khoshk forest reserve, located 41 km south of Semirom city.
The main tree and shrub cover of Tang Khoshk are wild pistachio (Pistacia atlantica Desf.) and wild almond
(Prunus orientalis (Mill.) Koehne), respectively. A square plot of one hectare was selected in the region,
which was a good representative of the area with a suitable cover of P. atlantica and P. orientalis. Fifteen
soil samples were randomly collected from the layer of 0 to 15 cm under the canopy of each plant. Then, all
three soil samples were well mixed with each other and a composite sample was obtained. Similarly, soil
samples were collected from the outside of canopy, as control. Some chemical, physical and biological
properties of the soils were measured. The data was statistically analyzed in the form of a completely random
design using SAS software.

Results: The mean total nitrogen contents in the soils under the canopy of P. orientalis and P. atlantica, and
control were in the order 0.40 > 0.38 > 0.26%, respectively. The organic carbon contents in the soils under
the canopy of P. atlantica and P. orientalis were 3.40 and 3.62%, respectively, while it was 2.33% in the
control soil. Different plant tissues including aerial parts, dead leaves and tree roots are added to the soil as
the main source of organic matter. The secretions of the roots into the soil are also another factor that
increase the soil organic matter (3). Soil bulk density in the samples collected under the canopy was
significantly lower than the control. In other words, the soil porosity under the canopy is higher compared to
the control. The highest amount of basal respiration was observed in the soil under the P. orientalis canopy,
which was significantly higher than others. A similar trend was observed for the induced respiration. The
maximum amount of microbial biomass carbon was obtained in the control soil, which was significantly
higher than in the soil under the canopy. The results of nitrification potential also had a trend similar to that
of microbial biomass carbon.

Conclusions: The canopy of P. atlantica and P. orientalis improved the soil physical and chemical
properties. It seems that basal and induced respirations under the canopy can be useful to evaluate the soil
quality in the region. While the microbial biomass carbon and nitrification potential decrease under the
canopy compared to the control soil, could be due to the change in the type of substrate, and these properties
are probably not suitable indicators for characterizing the soil quality.
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Fig. 1. A) The location of Tang Koshk forest reserve area, and B) The studied one-hectare plot.
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Table 3. Mean comparison of physical properties measured in control soil and soils under wild pistachio and wild almond canopy

Texture 3L Silt <l Sand & Clay sl S o sk de s Loles
Bulk density ~ Gravimetric water content Treatments
% g cm? %

Silt loam 51.8° 39.3b 8.9° 1.51° 1.66° Control Aals
Loam 41.7¢ 42542 15.76 1.27¢ 2232 Wild pistachio «.
Loam 47.1° 44.8* 8.1° 1.40° 2352 Wild almond _» ;S f‘:l{

3.23 3.07 3.41 0.095 0.452 LSDo.os

el LSD (3551 ol dnys 0 bl o 3 5l sme gl s dasOLES g o 5 alie b By >

In each column, numbers with different letters indicate significant differences (LSD, p < 0.05).
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Table 4. Analysis of variance of the biological properties of the studied soils
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Fig. 2. Mean comparison of basal respiration (A) and substrate-induced respiration (B) in control soil and soils under wild pistachio
and wild almond canopy; Numbers with different letters indicate significant differences (LSD, p < 0.05).
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Fig. 3. Mean comparison of microbial biomass carbon (A) and nitrification potential (B) in control soil and soils under wild pistachio
and wild almond canopy; Numbers with different letters indicate significant differences (LSD, p < 0.05).
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