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Abstract

The potential for using Rhododendron schlippenbachii as a bioindicator of heavy metal pollution in urban environments was
evaluated. The effects of traffic volume on the heavy metal accumulation inthe soils and plant tissues alongthe roadside areas
in Chungju, South Korea, were analyzed. The study sites were classified into four urban land use types: industrial,
commercial, residential, and green. The heavy metal concentrations (Zn, Cu, Cr, Cd, Pb, Ni, and As) were measured in the soil
and rhododendron leaf tissues and statistically analyzed. Only the Zn concentration significantly differences across land use
types in both soil and plant tissues (p < 0.05). The results of Canonical Correlation Analysis (CCA) showed that traffic
volume and Zn concentrations were strongly and positively associated (o = 0.75), with the Zn levels being considerably
higher in the commercial and industrial areas characterized by heavier traffic. These findings suggest that Rhododendron
schlippenbachiiis sensitive to the Zn pollution associated with urban traffic, which could be used as a reliable bioindicator of
heavy metal contamination in urban environments.
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Table 1. Traffic volume at study sites
Area Traffic volume (vehs.)
Production 7,500 ~ 3,750
Commercial 3,750 ~ 1,875
Residential <1875
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Table 2. Vegetation table of study sites

Group No. Tree Shrub Herb
| Ginkgo biloba R{?gdodendron schlippenbachii, Buxus Taraxacum officinale, Trifolium
sinica repens
2 Ginkgo biloba Rhododendron schlippenbachii Taraxacum of'rﬁcz.n.a/?, Trifolium
repens, Setaria viridis
Cryptomeria japonica, Taraxacum officinale, Viola
3 Ginkgo biloba, Pinus ~ Rhododendron schlippenbachii, Buxus mandshurica, Setaria viridis, Zoysia
densiflora, Acer sinica japonica Steud, Artemisia princeps var.
palmatum orientalis
4 Ginkgo biloba Rhododendron schlippenbachii Trifolium repens, Zoysia japonica
B PP Steud, 7araxacum officinale
Pinus densiflora, . . Trifolium repens, Setaria viridis,
> Ginkgo biloba Rhododendron schlippenbachil Zoysia japonica Steud
6 Zelkova serrata Rhododendron schlippenbachii
Pinus densiflora, Rhododendron schlippenbachii, Buxus Zoysia japonica Steud, Taraxacum
Ginkgo biloba sinica officinale, Trifolium repens
Trafficl 8  Ginkgo biloba R{?gdodendron schlippenbachii, Buxus Zg{S{g jp0;1f[a/§teud, Taraxacum
congestion sinica officinale, Trifolium repens
area . ;
Zelkova serrata, Pinus  Rhododendron schlippenbachii, Buxus ZO},/SI,Q japonica Steud, . Tzf'mxac'um
9 ] . officinale, Plantago asiatica, Viola
densiflora sinica, llex crenata ; ‘ ) .
mandshurica, Trigonotis peduncularis
Juniperus chinensis Tradescantia reflexa, Taraxacum
o ’ Rhododendron schiippenbachii, Buxus officinale, Thiaspi arvense, Equisetum
10 Acer palmatum, L L
. o sinica arvense, Artemisia princeps var.
Ligustrum obtusifolium . .
orientalis
) Rhododendr hlj bachii, Tz
11  Pinus densiflora o .O eadron SCAlppenbacill, faxus Zoysia japonica Steud
cuspidata
Zoysia japonica Steud, Androsace
12 Magnolia kobus Rhododendron schlippenbachii, umbellata Androsa.ce umbellata, Ixeris
dentata, Chenopodium album var.
centrorubrum
Zoysia japonica Steud, Chenopodium
album var. centrorubrum, Trigonotis
13 Pinus densiflora Rhododendron schlippenbachii officinale, Androsace umbellata,
Thlaspi arvense, Artemisia princeps
var. orientalis
Pinus densiflora, . . . ,
. . Rhododendron schlippenbachii, Buxus Zoysia japonica Steud, Taraxacum
14 Ginkgo biloba, Acer o . - g
sinica, Forsythia koreana officinale, Trifolium repens
palmatum
Non
-
traffic area acutissima, Pinus Rhododendron schiippenbachii, Buxus S jap ’
15 officinale, Acorus calamus var.

densiflora, Pinus
koraiensis

sinica, Forsythia koreana, Taxus cuspidata

angustatus, Artemisia princeps var.
orientalis
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Fig. 2. Mean pH, EC, and metal concentrations in soil by area; statistical analysis was conducted using the Kruskal-Wallis test,
followed by Dunn’s post hoc test with Bonferroni correction; statistical significance is denoted by asterisks

(*p <0.05, *p 0.01, **p 0.001).
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