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Abstract

The two main hypotheses that explain why invasive alien plants successfully colonize new

environments are: 1) invasive alien plants are functionally different from native plants in a community, and
2) the plants can adapt well to new environments because they are functionally similar to native plants. The
present study investigated the functional traits of naturalized alien herbaceous plants and their native neighbors
in a riparian park area near the Hapcheon-Changyeong weir along the Nakdong River to determine which
of the two hypotheses applied to the study area. According to the results, leaf functional traits, such as leaf
area, specific leaf area, leaf thickness, leaf dry matter content, leaf nitrogen content, and leaf carbon content
differed between naturalized alien and native plants, which could be attributed to the higher leaf nitrogen
contents in naturalized alien plants than in native plants. The high leaf nitrogen contents are associated with
high photosynthetic rates, which lead to effective resource use and rapid growth; therefore, naturalized alien
plants growing in the study area were considered to have such functional traits. The results of the present study
support the hypothesis that the successful establishment of invasive alien plants is attributed to the functional
trait differences between invasive and native plants.
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Fig. 1. (a, b) Ordination of native (n=25) and naturalized alien species (n=15) using principal component analysis (PCA) based on 7 vari-
ables (trait means) : leaf area, specific leaf area (SLA), leaf mass area (LMA), leaf thickness (LT), leaf dry matter content (MDMC), leaf
nitrogen content (N.cont), leaf carbon content (C.content). Principal component (PC) 1 explained 33%, PC 2 25.9%, PC 3 13.6%, and cumu-
latively 72.5% of variance. (c~e) Results from Wilcoxon rank sum tests describing overall trait difference between native and naturalized
alien species along PCA axis 1, 2, 3, respectively. Different letters above the box plots mean statistically significant differences between
groups.
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Fig. 2. Relationships between functional traits (a: specific leaf area; b: leaf nitrogen content; c: leaf thickness; d: leaf area; e: leaf carbon
content; f: leaf dry matter content) and the first principal component (PC 1). Closed circles represent native species and open circle natural-
ized alien species. R and p-value resulting from regression analysis are inserted in each scatter plot.
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