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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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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.
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Figure 1. A map showing the study area and
sample sites at Koseong, Kangwon



AT 24 A e B olshed ME 41

2. EYAE MF U BY

2g}o] o8 AH @AY MEAHTE EHE7] 9
sta] A o] Ao gl HARSEA] (NF) & 4
Pol] Aad AR 2 EF3AE. AEA = bkt
A 2 ZARA 7R HA &) g A A
(FNC) 2 B33 & 98l /g AAaleta B3
) F AAEFOH AE F =dE HAF AY
(FCP) o2 BF3ld AdzAE st &
AgzATERE AY, 2ok F3, 9], w3,
A2 Fo) AR @A Fe AHET A #
¥ 2 FANNE nHstd FEAA, dFAA £
AFHAY 5o s EAe o] B3 AIFES A
BEale FAA 24282 74 HEAQY YA
ol EFARE A £4817] A3t AAE A
& 4 e A 1.0m 2ol ANEE s BEY
o 2ALE AAsl B 24 e 4 59
2 BA, BEA Bk SEH, AR, F3
AL T& @AM 2AV8La, o|3EH E4& A
3t7] 9l8ted HE(0~10cm) ¥ A E(20~30cm)
2 o] zhzt 2okg A3 st

Eoe EdA B MyESTF YAEA
(Pippettd, 247 5, 1998), A, 7 % ¥
FAS 28 7 EE A4 AA 100em?
o] F&A AaAHYE(REL &, 1998) & AH&3}

Figure 2. Diagram of Guelph permeameter appa-
ratus in field

o 33 wrEsgY. FFFE 2FFH AFFeR
Uro] 23sg e, AFFae EYe] $9d Ad
o] A& 4 Y& Ao FRIFOE 244 A
g & 2435191, 2FFE AFFHIAIA AF=
Fg AAEacHEAA 5, 1998). EEFEFAEE
Guelph Soil Permeameter(Soil Moisture Ltd.
Model 2800K1)& Alg3ted RES} A EA A7
33 wrEEe £HE% 2, Field Saturated
Hydrauluc Conductivity @< Al4stH ot
(Figure 2). E%¢] 83t4 542 E% pH(F21H
29, #7182 F(Tyuringl), A&
(Kjeldahl¥), %olex &4 Ca*, K'. Mg”,
Na' (943247 & 46t

B AgdA 39" dade FAZZHE SPSS
PC+& ol &3l fo¢FE 5%°lA Duncun &%
A% & AArshg et

o ¢ o

1. EYo| Ealy B3}

(1) XN U EY iz

Abshel] o3 AP &R Wghe ul$ ZA L3
Jed, o] F AHESY] B4 2dd 4%& F
of EUE Ui dAEY olF B T &
W3tE ot} AhE Bl & 4o BF e B
o AR A9 AALIL 15~23%2] Aol D& =
o] AAE HAAF Ade) BEE on] AAHo=Z
A3HA A Ade] A= U

Table 1& 7t ZAA|He] dAEN 2 EAS E
A e Jehiglith AzAR g AL 2% A
ez PAF glony bzt % "o o 3
gog JAzAol A YSE & F At} &,
Hj4tgiz| e g R gao] AERT Wk,
AEFFE AT, AsAY e 25 g9 B
gtako] M Eo B3 Ut} ol AHsl F A AA
o] AAR ZEA $HA ] fts]o] nl YA
HEHo| REHE A HAA Y o] & sl 2
ol ZEH U] WELZ AlZHY

(2) EYIHIZ W EAETN WHE

E/MFL 338 I EUUERA BT
25 Vel 83 840t} Figure 3914 W
Az Gl 78|32 REVF A& vl8) 2%
wgoren HAER|A RE(].51g/cm®) 2 AE



42 o) - g4

<A G873 el g5 14(1) 2000

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(%)  Soil texture  Sand(%)  Silt(%)  Clay(%) Seil texture
NF 69.76 1.8 2906 Sandvcay g4g5 951 3268 Sandyday
loam loam
FNC 5979 191 3630 Sandycay 935 1g7  g7gy Sandyclay
loam loam
FCP 69.87 163 2850 Sandyclay 94796 051 9533 Sandyclay
loam loam
FC 60.73 289 3638 Sandvcay  grge  95]  gogg Sandyclay
loam loam

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

and cutting)
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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
FC(fire and cutting)
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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
FCl(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 14192 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. . 12.3%c  052b  022a  024a 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
) fanhe  AVG 999 0B5b . 020 013 . 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).
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