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Heavy Metal Concentrations in Tree Ring Layer and Soil and Tree Ring Growth of
Roadside Trees in Seoul

Jae-Yun Yoo and Yo-Whan Son™ (Division of Environmental Science and Ecological Engineering, Korea University, Seoul
139-701, Korea)

ABSTRACT : This study was carried out to examine the heavy metal concentrations in soils under roadside
trees and tree ring layers, and to investigate the relationship between heavy metal concentrations and tree ring
growth of roadside trees in Seoul. Soil samples at 0~20 c¢m depth and tree rings were collected from Platanus
occidentalis and Ginkgo biloba at nine streets, and pH and heavy metal concentrations were analyzed. Soil pH
ranged from 6.62 to 8.01 and soil heavy metal concentrations under roadside trees were higher (Zn 109.03, Pb
2649 and Cu 44.98 mg/kg) compared with those of the referred forest soils. Soils at Cheonggye2ga street
showed the highest heavy metal concentrations, and seemed to be related to heavy traffic and dense hardware
stores. Tree ring width significantly decreased from 1979 through 2000 for both species. There were positive
correlations between Cr, Pb and Cu concentrations in soils and tree ring layers for P. occidentalis and Ni for
G. biloba. However, there were negative cerrelations between Cr concentration in tree ring layers and tree
ring width for P. occidentalis, and Ni and Cu for G biloba. Also there were no significant correlations
between climatic factors in Seoul and tree ring width.

Key words: soil pH, heavy metal, roadside tree, tree ring, Ginkgo biloba, Platanus occidentalis.
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Table 1. Soil pH and heavy metal concentrations under
roadside trees in Seoul

Sit No.oof pH G 7Zn P N (u

" saples (1) mg/kg
Jongno2ga g 6.9bc* 03% 91 10%b 175 270
(N2) 019 (015 (964 (25) (04 (10%)
Donhwamunno 9 79% 03b 6733 1850b 11 299
DHM) 03) 00 (63 @69 (1) (3
Changgyunggungno 9 72c 0476 $0b 24 14b 40D
(@GG) 04 (08 @1 2% () 1B
CheonggyeZoa 6 66a 2lfa 31458 8940a 673 2028
(@32 024 (L0 77 @23) (309 (11209
Seamunangil 9 71bc  044b 86db 145 09 131%
(SMA) 041 (019 (97 (15 (0B (%
Anamno 9 80c 03b 9% 178b 144b 2016b
(AAN) 013) (0100 (13%) (66 (016 (039
Hyojaro 6 68ba  033b 557 319 07b 1621b
(HR) 039 (0B (40) 03 1) (8)
Yongmasangi] 6 78 02b 417 740b 10 981b
(YMS) 009 (09 (18%) (11 (019 (146
Jamwormo 6 77¢ 020b 8% 1180b 108 1413
WN) 03) (017 (1945 (2% (006 (49
Weighted mean 712 060 19086 2649 198 H4%

"Values in parentheses are one standard error of the mean.
Values with the same letter do not differ among sites by
Duncan’s multiple comparison test at p=0.05.
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Fig. 1. Changes of heavy metal concentrations in tree
ring. Values with the same letter do not differ by Dun-
can’s multiple comparison test at p= 0.05. Vertical bars are
one standard error of the mean. n.d.: not detectable.
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Fig. 2. Heavy metal concentrations among sampling sites.
Vertical bars are one standard error of the mean. Values
with the same letter do not differ by Duncan’s multiple
comparison test at p=0.05.
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Fig, 3. Changes of tree ring width in P. occidentalis and G
biloba for 9 sampling sites.

Table 2. Correlation coefficients between heavy metal concen-
tration in soil and tree ring

P. occidentalis,
G Zn Pb Ni Cu

G. biloba
G Zn Ni Cu
Cr 051 047 069 003 049 023 055 070 013
Zn 024 022 038 00l 047 -013 053 009 002
Pb 046 036 050 019 047 - L
Ni 025 019 058 009 069 035 -041 057 025
Cu 034 022 052 014 05 015 054 065 0

‘means statistically significant at p=0.06.
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Table 3. Correlation coefficients between heavy metal
concentration in tree ring and ring width of the two

Table 4. Correlation coefficients between climatic factors
and tree ring width of the two roadside tree species

roadside tree species o Days of
Ring width Temperature Precipitation precipitation
P. ocddevftalis G. biloba Ring  P. occidentalis 021 .08 0.3
C 051 005 width G. biloba 0.30 0.14 0.08
Zn 016 041
Tree xirg T 0% . o AN0E ek @ F 5F BF 0AShe U2
N e ot ST 9, = W G b, Cusl SEE PHFLRY 3
Cu 0.56 -0.65

‘means statistically significant at p=0.05.
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