HFIRA A A19¥ A4.5(2000)
Korean Journal of Environmental Agriculture

Vol. 19, No. 4, pp. 351~357

2 XY Al XIHSK] EYE NOs, SO~

dAE
APt 8739483

A HTT
x %ﬂ-—.l- g

HEAL
‘ILII:I'.

Distribution of NOs", S0 and Heavy Metals in Some Urban-forest Soils of Central Korea
Kye-Hoon Kim' - Soon-Nam Park (Dept. of Environmental Horticulture, The University of Seoul, Seoul, 130-743, Korea, E-mail:
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ABSTRACT : This study was carried out to find out characteristics and contamination status of the urban-forest soils.
Both topsoil (0-20 cm) and subsoil (40-60 cm) samples were collected from Namsan, Changdeok-palace, Seongjusan and
Odaesan (control). The samples were analyzed for physicochemical properties, heavy metal (Cd, Cu, Pb, Zn) and anion
(NOy, SO.%) contents. Soil pH of Odacsan was the highest followed by Namsan, Changdeok-palace and Seongjusan.
The anion concentrations of the soil samples were in the order of Namsan, Seongjusan > Changdeok-palace > Odaesan.
The relationships between soil pH and the anion concentrations showed highly significant negative correlation, which
indicated acidification of soil due to air pollutants such as NO; and SO.” was going on. The heavy metal contents of
Heavy metal contents in the topsoil were higher than those

the soils of urban-forest were higher than those of control.
Since urban-forest soils were quite vulnerable to acidification and heavy metal accumulation due to

in the subsoil.

chronic exposure to air pollutants such as automobile exhaust, a comprehensive countermeasure not to deteriorate

urban-forest ecology must be prepared in the near future.
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Fig. 1. The study area.
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Fig. 2. pH and anion concentrations of the soils from study area.
OD: Odaesan, NS: Namsan, CD: Changdeok-pelace,
SJ: Seongjusan.

Table 1. Simple linear regression equations between pH and amion
concentration of the soils from study area

Concentration Equation r
Sum of anions y=-54.T7x+300.89 06611
Nitrate y=-48.249x+258.2 06449
Sulfate y=-6.5211x+42.691 04552
™ Significant at P<0.01.

Table 2. Chemical properties of the soils from study area

ZABIE A3 (Table 2) EGAAe] Ago] ©a o) 48
AEE 24 JeutA Qo A4 288 Aol

Ad
AL

3348 EYF 4E8d Aoz 3L Yoz EAsin
oldz Fele 429 WHPLZE o)fHAT =i @e
EY 48d %350 B4 HERY oldn sl=ge 2
F2 Elolojzl slmgWA wAEe UAAR2RE F=gol,
71d QL2 RE go) WEsHo Egd JHAG®. 234e
olgAol Hol #7185 HE FHo & HHY 54 478
< o8 F471§ P FI359 AolY FF m@gsz
o428 4 A ¥ Y pHel 4718 ¥y 2IE&YY
3} BP@AZL glon], B s A%el O & Aue Hie
H ole AZo] Bl s} o sk LGB ko] A3y
BEgolgtr Rudgd. ¥, Johnson? Petras™e ZFFE
fractionel @3-& vlxie 89¢ pl, #71E, CECE Buslge
o #7183 CEC7} 40l e AL §7180] aPHLS o)
7] qFoltt, #7118 ¥} CEC, $84(Cd, Cu, Pb, Zn)7te
ARBAE £AY A 29 A AuBAE e ez Y
EPdTHTable 3). 4 Eo] H)dld BE FF& Fafo] L AL
F349 EYF olFol o]y7] u&olckFg. 4).

gL FE ol dR), 3453 L 4F 720N %Y
1 A9 H=FLPe ojds B¥Hoz vehdth 4}
A9 F=FRFE vaF dF AFHbegab3EE &
28 Yy

T BEYF B30 28 4% AE vgs s F544
AYE o AL 3 B2 YKL AP ARNE 7
e HHOAFHLYZI>oYA £0.2 Uggon YAl
Ex P Y 2z Sud VYUESY 7 PN
(198mg-kg )9l 324 AS #A Jebdo.

=aA
so35

HI

Area Soil depth oM CEC | Bxch.-cation (cmol"-kg'") TN Soil textme
{cm) (%) (cmol”-kg") Ca Mg K (%)
Odacsan 020 12256° U26m 146 2.50ab 0.57ab 0.64a Loam
4060 393de 46 0.18d 25ub  038d  0ddab Loam
Namsan 0-20 7.560c 2.100 252 296 0652 038b  Sand Loam
40-60 1.40¢ 1263 0.18d 193  04%bed 006 Sand Loam
Changdeok 0-20 6.47cd 15.23¢ 0.79bcd 0.15¢ 052bc  020b Sand Loam
-palace 40-60 228 1249 0.40cd 0.3 0.36d 0.08b Sand Loam
Seongjusan 0-20 10.65ab 3318 1.14be 0.30c 0652 0.46ab Silt Loam
4060 627cd 26.5% 0.52cd 009 064a 0.28ab Sitt Loam

* The values followed by the same letter are not significantly different according to the Duncan's multiple range fest (P<0.05).
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Fig. 3. Comelation between pH and amion concentrations of the soils
from study area.

Table 3. Simple linear regression equations between organic matter
and chemical properties of the soils from study area

Chemical property Eqguation T
CEC y=1.5749x+10.619 0.8232"
cd y=0.0041x-0.0026 05341"
Cu y=0.385x+0.1533 04973"
P y=1.0329x+2.8685 0.4247"
In y=0.659x+1.546 05627

" Significant at P<0.01.
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Fig. 4. Heavy metal concentrations of the soils from study area.

OD: Odaesan, NS: Namsan, CD: Changdeok-palace,

SJ: Seongjusan.
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Table 4. Simple linear regression equations between nitrate and heavy
metal concentration of the soils from study area

Concentration Equation r
Cd y=0.0004x+0.0077 04907
Cu y=0.0655x+0.0557 0.7589"
Pb y=0.1737x+2.6886 0.6408"
Zn y=0.0987x+1.9233 0.7564"

" Significant at P<0.01.

Table 5. Simple linear regression equations between sulfate and heavy
metal concentration of the soils from study area

Concentration Equation r
Cd y=0.0013x+0.0084 02764
Cu y=0.3074x-1.365 0.6821"
Pb y=0.8813x-1.9559 0.6224"
Zn y=0.3288x+1.5726 0.4822"

", " Significant at P<0.05 and P<0.01, respectively.
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