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Abstract

Solidago altissima, an invasive alien species, is distributed nationwide in Korea. However, the areas surrounding the
Dongjin River and Mankyung River are characterized by a large area with high—density distribution, making
management urgent. Therefore, the regional environmental office conducted two physical removal operations in
2022. The first operation involved local residents who removed S. altissima by hand, pulling the plants out by the
roots from an area of approximately 900nt’. The second operation used heavy machinery, including excavators and
agricultural equipment, to remove the above—ground parts and till the soil over an area of about 17,600m’. A
vegetation survey was conducted, and growth characteristics (stem diameter, shoot length, and number of shoots)
and physiological responses (chlorophyll fluorescence (Fv/Fm) and chlorophyll content) were measured at both the
control plots, where S. altissima was not removed, and the treatment plots, where it was removed, to evaluate the
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effectiveness of the removal. As a result, the importance value of S, altissima was lower in the treatment plots than
in the control plots, while species diversity within the treatment plots increased. The number of shoots per unit area
was lower in the treatment plots compared to the control plots. These findings indicate that removing the
above—ground parts of S. altissima and tilling the soil using heavy machinery in high—density community effectively
inhibited the growth of the S. altissima population. Meanwhile, chlorophyll fluorescence (Fv/Fm) values were higher
in the treatment plots, reflecting the density—dependent characteristics of the plant. This suggests that continuous
removal efforts are necessary for effective management.Continuous removal efforts must be accompanied by
rigorous and ongoing monitoring, and annual development of tailored management plans is essential.
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Fig. 1.Overview of the physical removal site for Solidago altissima.
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Fig. 2. Monthly average temperature(° C) and monthly precipitation(mm) at the study site.
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Fig. 3. Seasonal (May, July, September) variations in (a) the importance value (IV) of S altissima (line graph) and species
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Table 1. Seasonal (May, July, September) variations in the importance value (IV) of the S a/tissima community according to the

removal of S, altissima

Importance value(%)

Korean name Scientific name Control Treatment Frequency
May Jul Sep May Jul Sep
oFu| X Solidago altissima 28.7 48.6 41.4 11.4 24.7 14.8 6
== Glycine soja 9 7.2 3.9 1.6 4.5 6.8 6
w7 FarALE] Bidens frondosa 11.3 4.4 4.7 - 3.7 32 5
i3 Persicaria longiseta - - 7.2 2.4 7.5 7.2 4
SoGE Commelina communis 2.7 - - 2.0 4.5 10.9 4
HE Aeschynomene indica - 3.6 12.6 - 3.7 2.7 4
E7E Trifolium repens 3.6 3.6 - 2.0 3.7 - 4
3o Persicaria lapathifolia - 5.2 - 3.9 14.2 13.1 4
iy Beckmannia syzigachne 3.2 3.6 - 39 - - 3
=94 Miscanthus saccharitlorus 2.7 4.4 5.5 - - - 3
FAAE Bromus japonicus 3.2 - - 8.6 8.2 - 3
Shae = Humulus japonicus - - - 10.2 20.9 13.5 3
71e} etc. 35.7 19.6 24.6 54.1 4.5 27.7 1~2
I control [ Treatment [ Control I Treatment
Jul Sep Ju Sep
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Fig. 4. Shoot length(em) and stem diameter(mm) of S. altissima in

Fig. 5. Fluorescence(Fv/Fm) and chlorophyll content(SPAD) of S. altissima
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A Y= AHollA(Fig. 3a, Table 1), A&HA]1 w27t
A dugH A7 e ddoew pednh
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