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Effects of forest fire on physical and chemical properties of soil*

Gwansoo Park*

Deparment of Forest Resources, Chungnam National University®
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ABSTRACT

This study was carried out to estimate the effect of forest fire on physical and chemical
properties of soil. The forest fire was in April 1995 at Kongju of Chungnam. Soil samples
were collected at 0~5cm, 5~10cm, and 10~20cm soil depths in September 1998 from the
burned and unburned sites. Soil organic matter concentrations at 0~5cm and 5~10cm soil
depths were significantly greater in unburned site than in burned site. Soil N
concentrations were greater in unburned site than in burned site at all soil depths. Cation
exchange capacity was significantly higher in unburned site than in burned site at 0~bcm
soil depth. There were no differences in available soil P, exchangeable soil K, Ca, and
Mg, and pH of soil between burned and unburned sites. Soil water content at 0~5¢m soil
depth was significantly greater in unburned site than in burned site. Bulk density at
0~5cm soil depth was significantly higher in burned site than in unburned site. Forest
fire had an adverse effect on physical and chemical properties of soil in this study.
Burning of vegetation and forest floor organic matter in burned site may reduce organic
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matter supply to soil and increase soil erosion. Consequently, forest fire may have adverse

influence on long-term site productivity.

Key words : soil organic matter, soil pH, total soil N, soil water content, exchangeable
cation
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Table 1. Soil characteristics of unburned area in Kongju of Chungnam.

Soil Depth Soil Soil Plant
. Texture Structure
horizon (cm) type color root
O 3I—-0 - — — —
A 0—4 B, Granular 10YR4/4 Medium
B 4 — 32 — Blocky 7.5YR4/4 Medium
C 32- - Structureless |  7.5YRS5/8 Low
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Table 2. Soil characteristics in burned and unburned sites after three years of forest fire at

0~5cm soil depth.

Soil
Bulk
TN | Av-P | ExK | Ex-Ca |ExMg| CEC | pH | water | .
: density

Sits %) (%) (ppm) |(me/100g)|(me 100g) | (me/100g)|(me/100g} | (1 1 5) cczr;te;nt (efer)
(o}

Soil | Organic
prop| matter

2,157 | 0.066 6.76 0.19 1.52 0.37 6.85 5.08 14.00 1.08
0.56) | (0.008) | (3.16) | (0.05) | (0O.51) | (O.05) | (1.20) ¢ (0.18) | (1.39) | (0.09)
Unbumed 356 0.088 8.58 0.20 1.63 0.42 8.90 5.05 19.2: 0.84

0.65) | (0.025) | (1.73) | (0.03) | (0.42) | (0.15) | 0.83) | (0.17) | (1.56) | (0.0)

Bumed

* Different letters indicate statistical difference between the burmned and unburned site at the 5% level.

Table 3. Soil characteristics in burned and unburned sites after three years of forest fire at

5~10c¢m soil depth.

i Soil

Soil| Organic . . Y Bulk
T-N Av-P Ex-K | Ex-Ca | Ex-Mg | CE.C pH water )

prop| matter ‘ density

(%) (ppm)  |(me/100g) {{me: 100g)| (me'100g) | (me:100g)| (1 ©5) | content (efer)

o/cm®

Sites (%) (%)
4

B d 131 0.048 8.52 0.19 1.24 0.39 5.90 5.07 14.4 0.96
um
¢ 0.15) | (0.011) | (3.38) | (0.03) | (0.43) ) (029 | (1.39) | (0.09) | (2200 | (0.09)
1.84 0.063 6.51 0.21 1.38 0.37 8.27 5.04 18.9 1.08
Unbumed
0.27) | ©.011) | (0.37) | (0.04) | (0.81) | (0.25 | (1.04) | (0.16) | (1.06) | (0.15)

-

* Different letters indicate statistical difference between the burned and unburned site at the 5% level.

Table 4. Soil characteristics in burned and unburned sites after three years of forest fire at

10~20cm soil depth.

Soil
Soil| Organic . Bulk
T-N Av-P | Ex-K | Ex-Ca | Ex-Mg | CEC pH water .
prop| matter density
(%) (ppm)  |(me/100g) [(me; 100g) ) (me/1002) |(me/100g)| (1 :5) ! content (efem)
o/em?®

Sites (%) (%)

Bumed | 1.24 0.035 6.59 0.17 1.22 0.23 6.29 5.03 16.7 1.12
0.21) | (0.009) | (427) | (0.05) | (0.51) | (0.16) | (1.44) | (0.13) | (2.51) | (0.09)
Unburned 1.57 0.051 0.051 0.19 0.70 0.26 7.88 494 209 1.18
(0.46) | (0.022) | (4.22) ‘ (0.07) | (0.53) | (0.20) | (051) | (0.20) | 339 | (0.0

* Different letters indicate statistical difference between the burmned and unburned site at the 5% level.
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Fig. 2. Soil pH at 0~5, 5~10, 10~20cm soil

depths in burned and unburned sites.
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