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Figure 1- Geographical location of the study area in the Kurdistan province, Iran
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Figure 2- Mean comparison of carbon, nitrogen and soil phosphorus near tree trunk (1) and crown border (2) in Persian oak
trees at the P <0.01 level
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Table 1- Analysis of variance of soil parameters in two positions (near tree trunk and crown boundary) in Persian oak trees
(**significant differences at 1% level)
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Figure 3- Mean comparison of potassium, calcium and soil magnesium near tree trunk (1) and crown border (2) in Persian
oak trees at the P <0.01 level
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trees at the P <0.01 level
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Introduction: Fires are natural processes in many ecosystems, constituting a natural, even vital, component
of forests. Fire can change the soil properties depending on its severity. In semi-arid regions, the effects of fire
are more vigorous in comparison with other regions. In these regions, forests restoration is much more difficult
especially in the summer when temperatures reach maximum levels and cause fires that reduce soil nutrients by
burning organic matters and vegetation. Since the frequency of fire events in Zagros oak forests have been
increasing in recent years, therefore, in this study, the chemical properties of soil investigated immediately after
fire. Most wildfires in these forests are surface fires with low-to-moderate severity due to low forest density,
great distances between trees and few forest floor plants.

Materials and Methods: The study area is located in Kurdistan Province, western Iran, around Marivan that
has been burned in July 2017. One transect was installed on the contour line with 250 m length on the burnt
slope. Eight Persian oak trees were selected at 30 meters interval. Two soil samples were collected in each tree
from depth of 0-5 cm. The two positions of soil samples including: the first one was 50 cm far from the base
trunk and the second one was on the edge of tree crown border. In the control area, eight Persian oak were
selected in the adjacent area of burned area with same topographic and plant conditions and soil samples were
collected same as burned area. Finally, soil organic carbon (SOC), Total nitrogen (TN), available phosphorus,
potassium, calcium, magnesium, pH, and EC were analyzed.

Results and Discussion: The results of this study showed that fire has a significant effect on soil properties,
so that organic carbon reduced and amount of available phosphorus, calcium, magnesium and potassium of soil
increased in burned soil. Organic carbon decreased significantly (P<0.01) in the burned soil in comparison to
control treatment near tree trunk while it did not have any significant difference in the border of tree crown. The
lowest Organic carbon was 6.19% in burned soil near tree trunk and the highest 9.15% in unburned soil in the
border of tree crown. Total nitrogen did not show any significant difference between all treatments. Phosphorus
increased significantly after the fire in the burned soil by comparison with control in the both positions. The
increase of available P in soil after fire can be due to added ash as the fire partially and completely combusted
plant debris in the soil. The highest phosphorus was 130.08 mg/kg in the burned soil near tree trunk and the
lowest was 65.67 mg/kg in soil of control area in the border of tree crown. Cations including Ca, Mg and K were
significantly higher near tree trunks in burned soil compared with control area, while only Ca and Mg of soil
showed significant differences in the border crown position. The pH of burned soil was 7.62 and 7.05 near tree
trunk and border of tree crown, respectively, and it was 7.15 and 6.89 near tree trunk and border of tree crown,
respectively, in control area. The EC of burned soil was 1.70 mS/cm and 0.66 mS/cm near tree trunk and border
of tree crown, respectively and it was 0.44 mS/cm and 0.54 mS/cm near tree trunk and border of tree crown,
respectively in control area. One-way ANOVA showed that two positions of soil samples had significant effect
on all soil parameters except nitrogen. In the Zagros oak forests, there are a lot of flammable materials inside
stands, which can lead to low and medium intensity fire .According to the results of this study, the amount of
organic carbon of burned soil near tree trunk was less than the crown border because of high accumulation of
flammable materials and high fire intensity.

Conclusion: In general, it can be concluded that wildfire causes significant changes in chemical properties of
forest soils. Changes in the chemical properties of soil between burned soil and control area differed with
movement from tree trunk to border of tree crown, so that the amounts of phosphorus, potassium, magnesium,
calcium, acidity and electrical conductivity were reduced and the amount of carbon increased. Hence, it seems
that properties of soil burned has diffiered by moving from the tree trunk to the border of crown trees probabley
because of the differences in the amount of accumulated litter, consequently has an effect on the characteristics
of the soil in different postions.

Keywords: Forest soil, Northern Zagros oak forest, Tree crown, Wildfire severity

1, 2 and 3- Graduated in Master Forestry and Assistant Professors, Department of Forestry, Natural Resources Faculty,
Uninversity of Kurdistan, Sanandaj, Iran, respectively.
(*- Corresponding Author Email: V.Hosseini@uok.ac.ir)



