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Compare Physicochemical Properties of Topsoil from Forest Ecosystems Damage patterns'
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0.95~1.10 Mg/n?’, IAEL 35.7~44.0 m'/m’, FFEL 56.0~64.3 m’/n’, YA YHEL 8.4~35.8%, ES P +=
5~13 mm, EFAEE 53~6.1, A7|HAEEE 0.14~0.65 dS/m, AAAZFL 0.28~0.42%, SFol&Ad8=FS 14~22
cmol'/kg, XA ZFFEFL 015~0 31 cmol'/kg, AFAZE#TFFL 2.07~2.84 cmol'/kg, X|THA U1 T
0.45~1.97 cmol /kg, % J SHFLS 17~96 mg/kg, T/ ESFS 3.2~5.6%2 HHE YEW oY, P oo BEA
uokENom/\}E LAY 154~1 75 Mg/m®, IAEL 52.8~58.0 m’/n?’, =52 42.0~47.2 m'/n’, YA Y
S 42~225%, EFALTE 13~25 mn, ESAEE 4.8~5.5, A7|HAEEE 0.13~0.62 dS/m, A& 2L 0.02~0.12%,
ofo] 22|38 5~15 cmol'/kg, XN FAAZEFTFEFL 0.11~0.18 cmol'/kg, XA Z#TFFL 0.45~2.36 cmol'/kg, |
Al 1452 0.39~0.96 cmol /kg AL 15~257 mg/ke, 71 ETHS 0.4~2.2%2 HYE YEeHT
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ABSTRACT

This study was carried out to evaluate the physicochemical properties of different types of topsoil in forest
ecosystems by damage pattern and analyse the possibility of using the topsoil as a planting ground construction
material. There were 72 samples from 36 sites of 12 damaged areas and 36 sites of 12 non-damaged areas. The
results showed that the physicochemical properties of topsoil from non-damaged areas of forest ecosystems
were on an average clay loam~sandy loam in soil texture, showing 0.95~1.10 Mg/M' in soil bulk density,
35.7~44.0 m'/m" in solid phase, 56.0~64.3 in soil porosity, 8.4~35.8% in aggregate stability, 5~13 1l in soil
hardness, 5.3~6.1 in pH, 0.14~0.65 dS/m in EC, 0.28~0.42% in T-N, 14~22 cmol /K8 in CEC, 0.15~0.31 cmol '/
kg in Ex. K', 2.07~2.84 cmol /kg in Ex. Ca”", 0.45~1.97 cmol /K8 in Ex. Mg®", 17~96 mg/Kg in Av. P,Os and
3.2~5.6% in OM. On the other hand, damaged areas were on an average clay loam~loamy sand in soil texture,
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showing 1.54~1.75 Mg/M' in soil bulk density, 52.8~58.0 M'/M" in solid phase, 42.0~47.2 in soil porosity,
4.2~22.5% in aggregate stability, 13~25 Il in soil hardness, 4.8~5.5 in pH, 0.13~0.62 dS/m in EC, 0.02~0.12%
in T-N, 5~15 cmol /kg in CEC, 0.11~0.18 cmol /kg in Ex. K, 0.45~2.36 cmol /K& in Ex. Ca®", 0.39~0.96 cmol '/
kg in Ex. Mg%, 15~257 mg/kg in Av. P,Os and 0.4~2.2% in OM. After conducting a comparison of
physicochemical characteristics of non-damaged forest area and damaged areas, it was found that the

physicochemical characteristics of damaged areas were more deteriorated compared to that of non-damaged

areas. Therefore, it is judged that it is necessary to establish countermeasures for the conservation and

management of the damaged areas for topsoil recycling in the future.
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Table 1. Survey area on the forest damage patterns

Damage Survey area
patterns Damaged area Non-damaged area
. Sudeoksa-ro, Deoksan-myeon, Yesan-gun
Mountai
. Guseongbuk-ro, Guhang-myeon, Hongseong-gun
n trail . .
Chilgapsan-ro, Daechi-myeon, Cheongyang-gun
Gosangol-gil, Hwaseong-myeon, Cheongyan-gun
Orchard  Geobungmoe-ro, Hongsan-myeon, Buyeo-gun
Jeonganmagoksa-ro, Jeongan-myeon, Gongju-si
Oesan-ro, Oesan-myeon, Buyeo-gun
Field Dohwadam-gil, Misan-myeon, Boryeong-si
Chilgapsan-ro, Daechi-myeon, Cheongyang-gun
Dohwadam-gil, Misan-myeon, Boryeong-si
Quarry  Sangcheon-ro, Hongsan-myeon, Buyeo-gun

Wangchon-gil, Gyeryong-myon, Gongju-si
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Table 2. Classification of planting guideline
Division High class Middle class Low class Poor class
Soil porosity(m'/m’) 0.6 over 0.5~0.6 0.4~0.5 0.4 below
Soil hardness(mm) 21 below 21~24 24~27 27 over
o 5.5~6.0 4.5~55 4.5 below
Soil acidity 6.0-6.5 6.5~7.0 7.0~8.0 8.0 over
Electrical conductivity(dS/m) 0.2 below 0.2~1.0 1.0~1.5 1.5 over
Organic matter(%) 5.0 over 3.0~5.0 3.0 below
Total nitrogen(%) 0.12 over 0.06~0.12 0.06 below
Cation exchange capacity(cmol ' /kg) 20 over 6~20 6 below
K" (cmol /kg) 3.0 over 0.6~3.0 0.6 below
Ca” (cmol /kg) 5.0 over 2.5~5.0 2.5 below
Mg” (cmol /kg) 3.0 over 0.6~3.0 0.6 below
Available phosphate(mg/kg) 200 over 100~200 100 below
Source: KILS(2013)
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Table 3. Physical properties of survey area in this study
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. Bulk Solid Soil Aggregate Soil
L Soil . . I
Division texture density phas¢ porosity stability hardness
(Mg/m") (m'/m’) (m'/m") (%) (mm)
Mountain trail Non-damaged area SCL 0.95 37.4 62.6 35.8 13
Damaged area LS 1.75 58.0 42.0 4.2 23
Orchard Non-damaged area SL 1.10 44.0 56.0 8.4 5
Damaged area SL 1.62 54.9 45.1 6.8 13
Field Non-damaged area CL 0.98 35.7 64.3 27.6 13
Damaged area SL 1.54 52.8 47.2 5.9 18
Quarry Non-damaged area CL 1.05 43.4 56.6 26.6 5
Damaged area CL 1.65 55.9 44.1 22.5 25




926

o
e

o
ot

237 29(6) 2015

mage F7He A A Al EE B
EEo JEI BYHYAY Bk 7|E EE v
ool BE )i EoFo] Axo] ofgt Autetn
A A} 15704 9 S AR S A A
EPEAS BAT Lee2013)9 AT AUGE F4
& veho] AAFAA BAFE HES B - el
7l g% o nhele] Wagw Ao Wy

B
2 o

x

oL
i
o

S~

B
g

(S|
(o
oM, o

o ot

2) HEEQ| sI5tN EN
_O

=

AHRHAEA S FEE AAAY 2 FEAY REY
o}etd 5/4d& Table 40 Uepd Hiel Zrom, & o
ot AAAGY EFAEE 53~6.1, A7 HEE=
0.14~0.65 dS/m, AH A2 0.28~0.42%, oFo]L-x|3}H-g-af
2 14~22 cmol'/kg, AT ZFTEES 0.15~0.31 cmol’/
kg, XA ZHTFL 2.07~2.84 cmol'/kg, X340} 1Y)
%3S 0.45~1.97 cmol /kg, S-F Q1AL 17~96 mg/
kg, F71EFE 3.2~5.6%2 W& HEd

T, FEANGY EGAEE 48-55, AVHEEE
0.13~0.62 dS/m, A& A2 0.02~0.12%, Fo| x| gHg-2F
2 5~15 cmol'/kg, XA ZETHEFL 0.11~0.18 cmol /kg,
A B B4 FL 0.45~2.36 cmol /kg, | Bt 1Y 43
22 0.39~0.96 cmol'/kg, F& QIAFEHEES 15~257 mg/kg,
F7IETFE 0.4~22%2 HHE Vel

oj9} Zo] & A - 3 REY 3}5HA EAS H]
o, flE A AdA Ao HF FEA A & &
Holn], #oiE &3 B2 Moz 71od + e
= EA 75%)9] Aoz s EG HSE=Y ASHE
gk oty #E9] 294 E40] /MAE TheAE e A
S8 HoE

b

2. BEQ| M8t E2 AL MHEE 7tsd Hot

haj
T

27 AA7IZ(KILS, 2013)9] AA7|9t =24 9 HHE

Table 4. Chemical properties of survey area in this study

91T =B E(Table 20 whe 2 AT BEO A
A7 24 AR2AY AT H5HE F7
AR FH AEAY BEY EYSFS FTE, BPAE,
ARazgo] 4, ERHE, AAEE, §7158%, o

2ATEF, A '

ﬁd
ot
Y,
=
ot 1

[e)

tt

AT Sl F4,
spo] shgoz Brhuglon,
FAE, ANHEE, A
o H 2 YA e

l'

( ﬂ.l:u_,
o
ol

-0,
ool oftt

B0
fo
"
N
N
up
QL’
ot
i
2 d
okt

o
rh
N
12
23]
i
1o
ol i}lﬁl do ox
old
ol
rlo
m

2k 0Fo] 23| 3

ol

o

fu

% ok

i

o

L ofN
i
il

P

ﬁ‘;‘: o
rio
=
)
i -
oot
—\“—4 p—
N
rE
by
re
>

ol
K

14

e

Jo

N

oX, o>,
=
[
i)
o
ok
ot
o
olN Mg

% o2 of
o
rlo
riot
oo
ol
b

P ot
ox

12wy
o>
ot
o gt

e

S

o

—>i!4

=

oo

o E

(o]
o
o
o
ol
rlo
Hi
oS
o,
H1

A
T rlo oh B off
ok
;
32 —
Lol
i

e
N ok
rE i
s o7
Hu
ol
N

_,a

re

N
)

Ml do ox ot 1o
fm
1o
m
oS
ot
ul
flo
4
4
gﬁm
i
oS

o2
hl
Jo
N

ot o
[l
.

o 2 ot
[
=

o oy X
E{gﬂ; B
oy off
]
o og
oN o
! rfo
N

ox, P 2

o> Hi
oot 7
ot
rO
2
ot
ol H
©
okt
sl
|o
i

)
% o . 12 %
!
1o
o
0,
old
ol
rlo
i
S
o,
H
)
X,
ol
Jo
B
=3

o

)
=
o2
o

o

Fo| T&

off moh o > X
20l o b ot N

i’,
rlot
oo
ol
o
ox,
o
]
=
M o, o> P~
N ook

O
rE
st
oo
=)
>
o
J
o
ofr
ol
H

N =

>

re

)

18

Fel

Hm

o

Hm

oS

olf T
T o w
o flo

)
H1
il
2
1
oL B
e o
o
~
o~
ol
o
tu
N
>,
H1
)
ok
off
o
e
o
rfo
i:‘

rlot

o

i

o>
ook
ol

it
ox

_‘q‘

[

-,

o

N AR
ol
o,

[o ofN

g, S 544 354 44 W RDA, hip/
soil.rda.go.kr)@} Jof 3}stA  HGHKFS, http://www.
forest. go.kr/)& EU & Gang(2013)0] Aot X E S A3t

L pH EC TN CEC Ex. Cation AvP,0s  OM
Division (1:5)  (dS/m) (coml'/kg) _(coml /ke) mgke) (%)

K Ca Mg
Mountain trail Non-damaged area 5.5 0.64 0.28 18 0.16 2.84 0.73 17 3.2
Damaged area 5.2 0.62 0.08 6 0.11 1.24 0.45 15 1.6
Orchard Non-damaged area 53 0.58 0.38 14 0.31 2.07 1.97 96 4.5
Damaged area 4.8 0.14 0.07 11 0.18 0.57 0.43 15 1.2
Field Non-damaged area 6.1 0.65 0.42 22 0.27 2.27 1.27 72 5.6
Damaged area 5.5 1.01 0.12 12 0.15 2.36 0.96 257 2.2
Quarry Non-damaged area 5.5 0.14 0.32 16 0.15 2.51 0.65 33 4.5
Damaged area 5.0 0.13 0.02 5 0.13 0.45 0.39 30 0.4
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Non-damaged area of field Damaged area of field
pH pH
(H,0) (H,0)
High class High class
Av P05 Av.P,05 EC
(me/ke) (me/ke)
Mg oM Ma? OM
(cmol*/kg) ) (cmol*/ke) )
Ca? A T-N Ca? T-N
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Non-damaged area of quarry Damaged area of quarry

Figure 1. Planting class of survey area in this study
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