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Fire Effects on Soil Physical and Chemical Properties
following the Forest Fire in Kosung
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ABSTRACT

Changes on soil physical and chemical properties following the forest fire in Kosung area in
Kangwon province were examined. Twenty seven sampling plots[16 burned (8 low intensity fire, 8
high intensity fire) and 11 unburned plots] from Pinus densiflora community were chosen and soil
samples from three depths(0~35, 5~15, 15~25 cm) under the forest floor were collected. Forest
fire in the area affected soil chemical properties. Soil pH, available phosphorus, base saturation,
K, Ca, and Mg on the surface soil(0~5 cm) in the burned areas compared with the unburned
areas were increased, while soil properties on the subsurface soil(5~25 ¢m) were not changed. Or-
ganic matter, total nitrogen, available phosphorus, and exchangeable cations following the high in-
tensity fire on the surface soil were generally lower than those in the low intensity fire areas. This
indicates that these nutrients on high intensity fire areas may be volatilized. The results suggest
that the fire effects on soil chemical properties were confined mainly to the surface soil and were
different between the high and the low intensity fire types.
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Fig. 1. Map of the soil sampling plots () in Ko-
sung.

Table 1. Summary of selected characteristics on the
sampling plots in Pinus densiflora community in Kosung

Minimum Mean  Maximum
Elevation(m) 50 125 (14) 400
Slope(degree) 5 17 (1) 36
Effective soil depth(cm) 5 6 (1D 35
Age(years) 20 33(2) 70
DBH(cm) 6 14 (1) 43
Height (m) 4 9(1 16

Values in parenthesis are standard errors.
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Table 2. Changes of soil texture between burned and
unburned areas in Kosung

Soil depth Soil texture (%)
(cm) v Sand Silt Clay
jg bumed 634G 28.2(2.7)  8.4(1.2)
" unburned 63.0(4.2) 28.9(3.2) 8.1(1.0)
burned  61.1(5.0) 25.9(3.3) 13.0(2.2)
ST burmed 57.9(5.6) 30.9(44) 112(1.6)
burned  61.5(47) 30.1(4.0) 8.4(L1)
P25 burmed 60.5(62) 303(48) 9.2(17)

Values in parenthesis are standard errors. None of the
treatment means within each soil depth is not signifi-
cantly different(p>0.05).

Table 3. Changes of soil chemical property between burned and unburned areas in Kosung

Soil  Area pH OM. TN  Aval cpc Exchangeable Total  BS
depth (%) (%) P,0Os K* Na* Ca*t Mg?* base (%)
(cm) {ppm) {me /100g)

_ 5.8 7.41F 029 7% 1.7 052 014 4606  2.3%  759¢ 65

ot urne (0.12)  (0.83)  (0.03) (10.7) (0.65) (0.05) (0.01) (0.49) (0.18) (0.67) (5.2)

buned | DL 5w 0.200 16 100 0300 016 178 123 343 36
unburned ) o7y (0.94)  (0.03)  (3.0)  (0.88) (0.03) (0.02) (0.23) (0.09) (0.35) (3.4)
urned 52 322 015 14 9.6¢ 035 015 L7 125 345 36
- urme (0.05) (0.53)  (0.03) (28  (0.63) (0.03) (0.02) (0.25 (0.09) (0.33) (49)
T ) 1072 0300 014 1.0 L1» 263 26
unburned g 06y (0.49)  (0.02)  (5.6)  (0.77)  (0.03) (0.02) (0.12) (0.13) (0.22) (2.9
_— 49 132 0.06° vy 9.5 018  02% 052  091° 18¢  21°
520 urne 0.07)  (0.12) (0.0  (0.2) (062 (0.02) (0.02) (0.04) (0100 (0.13) (2.1
buneg 50 L8007 % 9.5 014 018 052  0.66° 148 16
unbummed - (o.07)  (0.25)  (0.01)  (02)  (0.74)  (0.02) (0.03) (0.04) (0.06) (0.07) (L5

BS:base saturation, Values in parenthesis are standard errors. The same letter within each soil depth indicates no

significant difference(P>0.05).
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Table 4. Changes of soil texture between low and high
intensity fire areas in Kosung

So1l texture (%) —

Soil depth Fire intensity .

{cm) class Sand  Silt kC]ay
' o 634 284 82
. Low (5.6) (400 (1.8
—~ 5 - . — S —

63.4 28.9 8.6

- b (52 (38 (18
58.8 29.0 12.2
e (2 I X AT
C o 634 29 137
-k . BD (48 (40
58.9 311 10.0
Low 649 (63 (16)

15~25 — ==

ik 64.0 290 7.0
'8 (7.2) (63 (14)

Values n parenthes1s are standard errors. None of the
treatment means within each soil depth is not signifi-
cantly different (P>>0.05).
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Table 5. Changes of soil chemical property between low and high intensity fire areas in Kosung
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Exchangeable

Soil  Fire pH oM. T.N. Avail. Total

depth intensity (%) (%) PO, CEC K+ Na* Caz* Mg  base BS

(cm) class (ppm) (e /100g) (%)
L 5.9 8.3  0.3%F 94 129 0560 015  53% 244 85 67

- Yo 0200 (0.7 (0.03) (156 (L0)  (0.05) (0.01) (0.64) (0.14) (0.77)  (5.4)
Hiah 5.8° 6.5  0.25 500 10.66 049 012 388  22% 67 63
12 (0.10) (L5 (0.04) (1050  (0.7)  (0.08) (0.01) (0.68) (0.34) (1.07)  (9.2)
L 5.1° 42 0.200 15° 105 035  0.16° 132 1.0 2@ 28

- Vo000 0.9 (004 (3D (L05)  (0.04) (0,03  (0.24) (0100 (0.35)  (35)
Hieh 5,22 2.2¢  0.10° 142 8.7 034 013 208 148 A0 4P
‘g (0.09)  (0.3) (0.0 (48 (0.6  (0.05) (0.01) (0.40) (0.11)  (0.50)  (7.8)
B 4.9 159 0,07 1° 106 0200 022 053 074 1.7 172

55 Vo018 (0.17) (0.0 (0.3) (0.9 (0.04)  (0.03)  (0.04) (0.04) (012 (2.6
High 5.0° 1L.04»  0.06° 22 84* 017 024  051°  110*  2.0° 25
18 (0.13)  (0.11)  (0.01)  (0.3)  (0.68)  (0.02) (0.03) (0.06) (0.18) (0.23)  (2.9)

BS:base saturation. Values in parenthese are standard errors. The same letter within each soil depth indicates no sig-

nificant difference(P>0.05).
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