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Soil Physical and Chemical Properties of Forest-Fired
Area in Koseong, Kangwon'

Yi Nam?, Ell-Sik Min?, In-Soo Jang*
2 o

29 DT £993 EAE dde] 2uFTere e 19961 490 B Atste nhE 4d e
syt Ege] olgeh gl A& GFE 7] Aste] HAEAF (NF), Ashs v A2 4 (FNC), 23+
AHAG(FC) B 28F 2PA G (FCP) .2 £R/ateq EZe S4& B3 A2AA G B4 A1
HIFENL, EFY 9A2AE Hlwshd v gAY e RES] Redgo] HEET W3y, JEFFS %
Ak, ARG L BF REY gl YEd vlg] 230t EYFT BE F AIZTF2 AGER 2 Ao
7b R, 2FFFT F49L A ) AskF v E AR G) S F 2R ) ABF GAX ] eol
3, AFFF 7h 2 Nl o] FEE YT ol Atste] mE AHSFUBE X 4] AAHA B
G lo] 7i&sE AN EG W £EFR5EH] N B EGFTFH B4A E 9FS FUA EYEYH S o
712 e Rez gdEn. EF pHe WA A3} 4315 vl 2] o] 4st3 WA 93 PR GE
O EE R HE B 2A vehgt #7188 R AALEF At BE AR B ¥R Q) A S
Bl AR ) A 2EAG) ASF ARG golAot. Fol2AREF R A Fol2(K', Na*, Ca*™,
Mg ) 3% Wste 2% REZ7F HERY ggtov], Aqdas v d) st v A o) 48t F 29|
) AF A Y €22, of¢ AT REFS J4 08 A Yo| G3td AAZ Algdnt

F20| : ds}, EFA, ALIRZE, DY
ABSTRACT

This research has been done to investigate influence of soil physical and chemical properties
on forest environmental change by fired pine forest in Koseong, Kangwondo. The sample sites
were divided by not-fired sites(NF), not-cutting site after fired(FNC), cutting and planting
sites after fired(FCP) and cutting and not-planting sites after fired(FC). Soil texture of whole
sites was sandy clay loam. Sand content of NF top soil were lower than those of sub soil and
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University, Keumsan, 312-940, Korea(esmin@joongbu.ac.kr)

4 AU w Y&} Department of Biology, Taejon University, Taejon, 300-716, Korea
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clay content were higher, while FNC, FCP and FC sand content of top soil were higher than
those of sub soil. Total porosity didn’ t differ between the sites. Coarse porosity and permeabil-
ity had the increasing order as NF> FNC> FCP> FC, but fine porosity and bulk density had
the opposite trends. Because forest fire removed the vegetation and then soil erosion was accel-
erated, forest environmental changes by forest fire greatly degraded soil porosity and perme-
ability which were indices for forest water retention, so that soil physical properties were dete-
riorated. Both top and sub soil pHs of NF and FNC were higher than those of FCP and FC.
Organic matter content and total nitrogen content of top and sub soils were high in order as
NF> FNC> FCP> FC. Cation exchange capacities and exchangeable cation(K+, Na+, Ca’+,
Mg*+) content in top soils were higher than thsoe in sub soils, and in order as NF> FNC>
FCP> FC, to be compared by the sites. These mean that forest fire result from the erosion of

top soil layers.

KEY WORDS : FOREST FIRE, SOIL EROSION, PINE TREE, KOSEONG REGION
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Figure 1. A map showing the study area and
sample sites at Koseong, Kangwon
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Table 1. Soil separate and soil texture of top soil layer and sub soil layer at Koseong, Kangwon

Sample Top soil layer (0~10cm) Sub soil layer (20~30cm)

Site Sand(%) Silt(%) Clay(%) Soiltexture Sand(%) Silt(%) Clay(%) Soil texture
NF 69.76 118 2906 Sawdvclay 85 951 3268 Sandyclay

oam loam
Sandy clay Sandy clay

FNC 59.79 1.91 36.30 loam 70.32 1.81 27.87 loam
Sandy clay Sandy clay

FCP 69.87 1.63 28.50 loam 74.16 0.51 25.33 loam
FC 60.73 280 3638 Sadvclay 5186 951 3268 Sandyclay

oam loam

*Abbreviations: NF(no fire), FNC(fire and no cutting), FCP(fire, cutting and planting) and FC(fire

and cutting)

(1.76g/cm®) 7} & A F(REE: 1.67~
1.76g/cm®, AE: 1.79~1.93g/cm® <l B8} 1%
v el n Ik E3 R g7t ujataka))
A3t v A AeF 2YA)) ks HAR ¢
o2 Yeht AstE siu| 59 Wsrt vehda U
o} ditg o g |3 Al E 1, §712%
Zolu} et zr} AE EQoA e won B

IR Top soil

(cam/uec)
o
>

0.4

024

& NF FNC FCP FC
Figure 3. Bulk density and permeability of top
soil layer and sub soil layer at
Koseong, Kangwon. Abbreviations:
NF(no fire), FNC(fire and no cutting),
FCP(fire, cutting and planting) and
FCf(fire and cutting)

74 Fo] F718IH FF&3 440 At

EGRFAL 7S 9o AL SR gle]
7H)Fo] F7tetd B4 B33 Figure 3
ol A B H]AbekA] oA R E(0.678cm/min) 2 A
E(0.325cm/min) 2% 7F} Egon, AdAs
EE 0.524~0.346cm/min, A EZF 0.114~
0.054cm/minZ X g3l EY7MZFe &3 o
23y ok,

(3) Eaa3=g wst

EdFTE AZF(FFE), 23FM2ARZ
F) 2 AFFEARZTI)ORE BHele] 238 2
= Figure 49 2o} AFZSFL H]AgkA) oA &
E 9 ANES} 47 37.2%, 37.1%, A3% ujds
A7t 35.2%, 35.8%, AEE @A77} 38.5%,
33.2%, s1F HAA 7} 39,0%, 35.2% 2 2 1iE)
gt 28y 2337 8jikalxe £E(30.0%)
2 HE(37.1%)04 EF A4A(RE: 25.4~
21.8%, NE: 25.5~22.1%)9] vla] 714 %o
W, AFFFE AR (RE: 9.8~17.2%, A E:
10.3~13.1%)°] BIASIRIA(RE: 7.2%, AE:
7.6%)° ¥l3l =4 Jelydtt, o] AL 4tz A4dw
gEa o] AA wEo] FEREAA YAty
o] JFS WL Aoz Atgdrt. 53| A3l59
A2 Qlste] o] AAu]Eo] zAEo] glo]
A= g R 9 AR wE 29
a7t 2971 e Aoz vl

ol g Atslel| 23 EFEEA9) Fg2 AtetA
A RES] FFEEI}F HEgdtin Bu(o]ds
o} o]d-F, 1996) ¢t dol 5(1998)9] AtsiAlof ol
& AP EHo) e W Axe dxstn gL
=3



ZEAE 14 AR EF o FEY A 43

30.

& 20
2
g

8 104
3

04

Topsoil Subsoif Topsoil Subsol
Coarse pore Fine pore

Figure 4. Soil porosity od coarse and fine pore of
top soil layer and sub soil layer at
Koseong, Kangwon. Abbreviations:
NF(no fire), FNC(fire and no cutting),
FCP(fire, cutting and planting) and
FC(fire and cutting)
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Figure 5. Soil pH, organic matter and total nitro-
gen content of top soil layer and sub
soil layer at Koseong, Kangwon.
Abbreviations: NF(no fire), FNC(fire
and no cutting), FCP(fire, cutting and
planting) and FC(fire and cutting)
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Table 2. Cation exchange capacity, Ca, K, Mg, Na concentrations of top soil layer and sub soil layer at

Koseong, Kangwon

(Unit: me/100g)

Sites Soil depth CEC Ca* K* Mg Na*

Top Soil 15.18 1.49 0.14 0.41 0.38

No fire Sub Soil 13.20 0.48 0.17 0.18 0.34
....................................................... AVG 1419 098  016b 029 _ 036a

Top Soil 12.98 0.59 0.23 0.33 0.32

Fire and no cutting  Sub Soil 11.66 0.44 0.20 0.15 0.25
....................................................... AVG . 123%c  05%  02%  02da 028

Fire, cutting and Top Soil 10.96 0.56 0.18 0.14 0.49

planting Sub Soil 9.02 0.45 0.21 0.11 0.26
....................................................... AVG 999  05lb  020a 013 038

Top Soil 10.56 0.48 0.12 0.15 0.41

Fire and cutting Sub Soil 8.35 0.20 0.13 0.01 0.20

AVG 9.46¢ 0.34c 0.13b 0.08b 0.30b

*Value followed by the different letters within a column for CEC and exchangeable cations are signif-
icantly different according to the Duncun’s new multiple range test(p{0.05).

olge) ATE YA 43 5ol AAANA %
ol 0l ARE0) Sk AYEFS] FHHANN
2 vggel olfE WA 5 AP WSS A
5% 4% 4879 194 958 24 e
2 Azdd.

ol 2§

AEB=H

71787(1998) &=el 7138 (D). 48 % ©2 &
$(1989~1998).

dol, 1194, Zde, i, ol&4(1998) 443

o o AYAANEI EFY S niAe G

¥ VP EFHIA 3(2): 61-70.

A (1995) WA J5FA 5 A FR A
HE Ao #7348, dxYeEA 84(2):
465-478.

AEA dPATE(1992) e FYH 7159 A
ZFg (). 162%.

A4EH 49T E(1996) g AEAY AHzA
AFE A 169%.

F29, AH5(1983) FHAFAANA el Y
AR EG vAE 4% B A7 59
3)A] 62: 43-52.

o+, d¥A(1978) Itk HEHAE] BF &
g A7 A EFIHA 8(F%): 1-33.

ol FE(1979) A EEZ. FEAN A&, 990%F.

olRE, o]F-£(1994) A Feol wWE UX Y A
f 54D, FFY A 83(3): 391-399.
FA(1999) 14 AbEHAR 9] 27] A4 WA
A vA = EZTAATY] I AN g

4 uAl gt =8 158%,

247, BAA, 9l (1999) BT, FEAL, A
<. 396%.

Ade, o|dF, AGe, AAA, #B42(1999) 4
JESE. FEAL A& 324%F.

BAF-(1997) S744F X LA A3E5
AL AR 91%.

ARERE(1982) Bk otk & BT R DL
BOKEERRER. IR, pp. 55-62.

HI—F(1987) HRIFEORAKDL < &, BITHRR
ik, R, 199pp.

TEEN(1981) FHTEOKFEREBAECHT 5
Hr L #{E. IUFRO #3C&E 17: 53-57.

Ahlgren, 1. F. and C. E. Ahlgren(1960) Ecological
effects of forest fires. Botanical Review 26: 483-533.

Anderson, H. C. and A. W. Bailey(1980) Effects of
annual burning on vegetation in the aspen park-
land of east central Alberta. Can. J. Bot. 58: 958-
996.

Beaton, J. D.(1959) The influence of burning on soil in
the timber range area of Lac Le Jeane, British
Columbia. Can. J. Soil Sci. 39: 1-11.

Daubeunmire, R.(1968) Ecology of fire in grasslands.



2= 24 ARG EF o33y At 45

Adyv. Ecol. Res. 5: 209-266.

Mann, L. K., D. W. Johnson and D. C. West(1998)
Effects of whoe-tree and stem-only clearcutting of
post-harvest hydrologic losses, nurient capital and
regrowth. forest Science 34(2): 412-428.

Prichett, W. L.(1987) Properties and management of
forest soil. John Wiley & Sons. New York. 494pp.
Rab, M. A.(1996) Soil physical and hydrological prop-
erties following logging and slash burning in the
Eucalyptus regnans forest of Southeastern

Australia. For. Ecol. Manage. 84: 159-176.

Raison, R. J.(1979) Modification of the soil environ-

ment by vegetation fires with particular reference

to nitro transformations; A review. Plant and Soil
51: 73-108.

Tarrant, R. F. (1956) Effects of slash burning on some
soils of the Douglas-fir region. Soil Sci. Soc. Amer.
Proc. 20: 408-411.

Vogl, P. A.(1974) Effects of forest fires on soil. In
Kozlowski, T. T. and C. E. Ahlgren. (Eds.) Fire and
ecosystem. Academic Press, New York, pp. 8-44.

Yim, Y.]. and T. Kira(1975) Distribution of forest veg-
etation and climate in the Korean Peninsula [l .
Distribution of tree along the thermal gradient.
Jap. J. Ecol. 25: 77-88.



