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Fig 1- Geographical characteristics of the study area.
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Table 1- Characteristics of the studied forest stands and plantations.

Stand Characrestics Land Use Row
Coppice stand, understory vegetation including
annual and perennial grasses and forbs, average
DBH of trees 10-15 cm, litter depth 2-3 cm, Natural forest: Oak (Quercus brantii) 1
canopy cover 20-30%.
The litter depth 1-1.5 cm, the canopy cover is Plantation: Cupressus sempervirens L. 2

60-70%, average DBH 35-40 cm.
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Fig 2- Rainfall simulation steps in unburned treatment.
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Figure 3- Rainfall simulation steps in burned treatment.
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Table 2- The result of analysis variance for the effect of vegetation types on soil properties in unburnt treatment.

Sig.value f df Variable
0.014 3 9.53 2 pH
0.122 3.05 2 EC
0.179 2.31 2 0C %
0.103 3.39 2 CaCo3 %
0.23 7.53 2 Sand %
0.066 4.41 2 Silt %
0.014: 9.37 2 Clay %
0.152 2.62 2 K ppm)
0.344 1.28 2 P (ppm)

*Significance of differences at 5%
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Table 3- The mean comparison of soil properties in the three treatments.

Control Cupressus sempervirens L. Quercus brantii Lindl ~ Characrestics
7.46+0.74° 7.07+0.74° 7.31+0.74* pH
17.33£0.74° 20.66+0.74™ 24.00+£0.74° Clay %
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Table 2- The result of analysis variance for the effect of vegetation types on runoff, runoff coefficient and sediment in
unburnt treatment.

Sig.value f df Variable
0.000x 568.22 5 Runoff
0.000 = 263.20 5 Sediment
0.000 692.82 5 CN
Significance of differences at 1% TN o 5o lasgles (g )lo smett
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Figure 4-The mean comparison of runoff, runoff coefficient and sediment between different vegetation types in unburnt
treatment (Cup=Cupressus sempervirens, Que=Quercus brantii Lindl, Con=Control).
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Table 5- The result of analysis variance for the effect of vegetation types on runoff, runoff coefficient and sediment in
prescribed fire treatment.

Sig.value f df Variable
0.000+ 284.20 5 Runoff
0.000 113.585 5 Sediment
0.000+ 221809.65 5 CN

Significance of differences at 1% TN e o lacsglis (g )ls et
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Figure 5- The mean comparison of runoff, runoff coefficient and sediment between different vegetation types in prescribed

fire treatment (Cup=Cupressus sempervirens, Que=Quercus brantii Lindl, Con=Control).
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Table 6- The result of analysis variance for the effect of vegetation types on chemical characteristics of
runoff in prescribed fire treatment.

Sig.value f df Variable
0.209 1.70 5 pH
0.002 7.55 5 EC
0.023 3.97 5 Ca
0.000 19.57 5 Cl
0.002 7.66 5 K
0.052 4.43 5 Mg
0.019 4.19 5 Na
0.000 17.73 5 Bicarbonate
0.251 1.53 5 SAR
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Underlined values indicate significant differences at 1 and 5%.
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Table 7- The mean comparison of chemical characteristics of runoff between different vegetation types in prescribed fire

treatment.
Control Control Cupressus Cupressus Quercus Quercus
(30 min.) (15 min.) sempervjrens sempervjrens branFii branFii Characrestics
(30 min.) (15 min.) (30 min.) (15 min.)

6.17£0.278° 5.83£0.075™  5.74£0.014°  5.71+0.043° 5.74+0.74%  6+0.147% pH
0.476+0.017° 0.549+0.034%  0.622+0.004™  0.659+0.004*  0.547+0.020™  0.647+0.041° EC
0.533+0.088° 1.13+0.176" 0.550+0.028° 1.40£0.288°  0.950£0.202*°  2.55+0.086" Cl
2.13+0.317% 1.30+0.152° 1.60£0.173%  2.25+0.086"  1.75+0.144™°  1.80°* Ca
1.50+0.360° 1.66£0.417°  2.70° 2.05£0.259®  1.40+0.173°  1.55+0.259" Mg
0.435+0.024° 0.492+0.037°  0.520£0.024®  0.584+0.036" 0.475+£0.012°  0.475+0.012° Na
0.322+0.014° 0.407+0.024*  0.356+0.023*  0.409+0.033* 0.370+0.028"  0.356+0.023" SAR
0.260° 0.312+0.015°  0/675£0.119®  0.818+0.142° 0.403+0.022°  0.481+0.037° K
1.76+0.088° 2.16£0.218%  2.20* 2.45£0.028°  1.90+0.057°  0.295° Bicarbonate
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Table 8- The result of analysis variance for the effect of vegetation types on chemical characteristics of runoff in unburnt

treatment.
Sig.value f df Variable

0.08 415.15 5 pH
0.2 27.39 5 EC
0.2 3.71 5 Ca

0.000s 24.55 5 Cl

0.000s 151.38 5 K
0.16 4.43 5 Mg
0.2 30.07 5 Na
0.06 25.78 5 Bicarbonate

0.000 113.71 5 SAR

Significance of differences at 1%
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Table 9- The mean comparison of chemical characteristics of runoff between different vegetation types in unburnt

treatment.
Control Control Quercus Quercus
(30 min.) (15 min.) brantii brantii Characrestics
(30 min.) (15 min.)
6.17+£0.278" 5.83£0.75% 5.74+0.22" 5.940+0.4" pH
0.476+0.017" 0.549+0.034" 0.529+0.077° 0.533+0.33" EC
0.533+0.088" 1.13£0.176" 0.400+0.57°  0.533+0.33 Cl
2.13+0.317° 1.30+0.152" 2.3040.05" 3.93+1.80° Ca
1.50+0.360" 1.66+0.417" 2.80+1.15* 1.83+0.14* Mg
0.435+0.024" 0.492+0.037° 0.534+0.78" 0.548+0.74" Na
0.332+0.14° 0.407+0.24° 0.336+0.12°  0.334+0.28" SAR
0.260° 0.312+0.15° 0.183+0.15°¢ 0.183+0.15°¢ K
1.76+0.088" 2.16+0.218* 2.13+0.433" 1.75+0.028" Bicarbonate
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Extended Abstract

Introduction and Goal

Soil is one of the most important components of the earth and has a number of functions and
ecosystem services that are essential for sustainable life on the planet. Soil loss due to erosion occurs
almostall overthe worldandreduces the productivity ofnatural ecosystems such as forests, rangelands, and
agricultural lands. The present study investigated the role of rainfall duration on runoff and soil
nutrients under different plant species in the Chogha Sabz Park, [lam Province.

Materials and Methods

In this study the amount of runoff was determined in afforested stands (Cupressus sempervirens L.),
natural Quercus brantii Lindl. forest, and control treatment based on the representative stand principle
in burned and unburned conditions. The rainfall simulator was installed in a 2 m2 plot during 15 and
30 min of rainfall with a constant intensity of 80 mm/h. This study investigated the effect of species
type on the amount of runoff, sediment, and nutrients. The basic characteristics, including soil texture,
litter depth, and pH, were also measured and the results were analyzed using one-way variance test and
comparison of means was performed using Duncan’s multiple range test.

Results and Discussion

The results of the runoff study in the experimental plots of the prescribed fire treatment and the
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comparison of the studied species in the time intervals showed that in different intervals, fire caused
an increase in the amount of runoff, so that in a 30-min interval in the control plot, a runoff of 17 |
was produced, which was a significant increase compared to the two stands of Cupressus sempervirens
L. and Quercus brantii Lindl. Also, the highest amount of total sediment in the 30-min interval in the
control plot was 108.15 g, and its lowest amount was 52.64 g in the 15-min interval in the coniferous
species of Cupressus sempervirens L. On the other hand, in the unburned condition, it was determined
that the highest amount of runoff in the studied area was in the 15- and 30-min intervals in the control
plot, with amounts of 5 and 17 1, respectively. Simultaneous examination of runoff and sediment in the
experimental plots showed that the trends in both were similar and that as runoff increased, sediment
also increased.

Conclusion and Suggestions

According to the results of this study, it was determined that changes in the natural areas of the Zagros,
such as fires, can increase the process of runoff production, causing the loss of nutrients in the soil
and changing the chemical properties of the soil. It is suggested that the effect of adding organic soil
amendments or cover on soil, runoff and sediment properties after fire be investigated and simulated.

Keywords: Curve Number, Fire, Rainfall Simulator, Soil Loss, Soil Nutrients



