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Figure 1. Geographical Location of the study area in the Kurdistan province, Iran
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Table 1. Analysis of variance of soil properties (C, N, P, K, Ca, Mg, pH and EC) in burned and unburned soils at

different tempratures
Rpoe e Slagye (2 Slee solil &0 F
Source of variation Mean Square df
C®) (o) s
Slope aspect (S)  awsls > 2.09 1 27.33"
Temperature treatments (T) ol sl Lo 14.93 3 194.49™
Interaction (TxS) Jlie 31 0.23 3 3.04™
N (%) (22,9 o395
Slope aspect (S)  axels > 0.04 1 24.43"
Temperature treatments (T) ol sl Lo 0.23 3 124.56™
Interaction (TxS) Jlie I 0.001 3 0.71"™
P(mgiKg) i
Slope aspect (S)  axels > 2493.25 1 30.31"
Temperature treatments (T) ol sl Lo 7254.30 3 88.19™
Interaction (TxS) Jlie I 74.97 3 0.91™
K(mg/KQ) ol
Slope aspect (S)  axels cg> 4710.93 1 34.80"
Temperature treatments (T) ol sl Lo 4106.65 3 30.33"
Interaction (TxS) Jlie I 128.00 3 0.94™
Ca(mg/Kg) s
Slope aspect (S)  axalo g 3.25 E7 1 74.98™
Temperature treatments (T) oles sls Lo 9798903.74 3 22.74™
Interaction (TxS) Jlase I 552169.00 3 1.27™
Mg (MO/KQ) w5ee
Slope aspect (S)  awsls cuy> 10733.99 1 0.49™
Temperature treatments (T) ol sls b 1279997.49 3 59.39"
Interaction (TxS) Jlie I 1426.95 3 0.06™
PH sl
Slope aspect (S)  awsls cuy> 0.24 1 8.55™
Temperature treatments (T) ol sls )l 2.58 3 90.72"
Interaction (TxS) Jlize 51 0.02 3 0.92"™
EC (ms/cm) S oSl colos
Slope aspect (S) ks gz 310084.70 1 26.84"
Temperature treatments (T) ol sls o 1847771.22 3 159.94™
Interaction (TxS) Jlize 51 29931.92 3 2.59™

** Significantly at 95 % confidence interval, ns: No significant difference
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Figure 2. Mean * standard erorr of organic carbon, nitrogen and phosphorus in control and heated soils
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Figure 3. Mean * standard erorr of potasium, calsium and magnisium in control and heated soils
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Table 2. Percentage of changes in soil properties of each slope aspect compared to the control of the same slope
in different temperature treatments

Parameter ..

oS Oler S
wles slales o N p
temperature
treatments

Colos

ey ool o2 yae

K Ca Mg pH S
EC

s v gl

Northern slope -0.42 19.66 -29.64
200° C

Jot B (slos

Northern slope - 40.05 -15.86 30.46
400° C

Sz e sles

Northern slope -69.34 -82.76 68.36
600° C

@y Voo sles

Southern slope -0.38 17.39 -23.65
200° C

@y T sles

Southern slope -51.88 -15.65 80.78
400° C

@ P sled

Southern slope 64.91 9217 143.15
600° C

17.99 31.27 7.10 -5.12 240.97

28.16 69.72 28.66 4.43 298.64

48.14 86.78 -6.73 8.48 395.90

22.87 71.96 9.35 -5.87 387.54

62.12 97.21 31.19 2.22 413.68

80.07 118.14 -4.54 6.16 496.47

Negative sign indicate decrease
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Abstract

Fire is one of the most important natural disturbances in forest ecosystems, and it has significant
effects on soil properties depending on its severity and duration. The aim of this study was to compare
the properties of forest soil beneath Iranian oak (Quercus brantii Lindl.) on northern and southern
slopes that were heated under laboratory conditions. To collect soil samples, northern and southern
slopes were selected in the forest area of Baneh. A transect was established on the counter lines of
both slopes. On each transect, the closest tree to the transect was selected, and the next seven trees
were chosen at 30-meter intervals. In total, sixteen soil samples were taken from a depth of 0-5 cm.
The soil samples were divided into four parts in the laboratory (unburned soil and three treatments
heated at 200, 400, and 600°C). The amount of organic carbon did not change at 200°C but decreased
after that. The amount of nitrogen increased at a temperature of 200°C and then decreased to 0.05 and
0.02 at 600°C in the soil of the northern and southern slopes, respectively. The pH and phosphorus
levels decreased initially and then increased. The electrical conductivity was 1093 and 838 uS/cm at
600°C in the soil of the northern and southern slopes, respectively. The amount of magnesium
increased in treatments of 200 and 400°C but decreased in treatments of 600°C. The amount of
phosphorus, potassium, calcium, and electrical conductivity in the soil of the southern slope was 75%,
32%, 32%, and 100% higher than that of the northern slope at 600°C treatment, respectively. In
conclusion, it can be inferred that the soil properties of southern aspects can be more affected than
those of northern aspects by heat of fire with moderate to high severity.

Keywords: Fire, Forest Soil, Heated Soil, Northern Zagros.
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