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Abstract

Stomatal pore is an important physiological trait that is closely linked to photosynthesis and

transpiration as carbon dioxide and water vapor move through it between the atmosphere and plants. The
present study investigated stomatal traits, such as stomatal density, index and size, of herbaceous native and
alien plant species living in a riparian park on the Nakdong River to understand how those traits vary and to
know if successful settlement of alien plants is attributed to those traits. There was no difference in stomatal
density, index and size between native and alien plants with kidney-shaped stomata, suggesting that an empty
ecological niche is not an essential prerequisite for the successful settlement of alien plants. Stomatal density
showed a negative correlation with leaf thickness and leaf dry weight content (LMDC), but there was no
correlation with Specific leaf area (SLA). All plants with kidney-shaped stomata had amphistomatous leaves,
and the density and size of dumbell-shaped stomata were lower than those of kidney-shaped stomata.
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Table 1. Names and stomatal types of plants investigated in this study.
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Euphorbia maculata L. g Non-native Kidney
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Fig. 1. Relationships between (a) stomatal density and size, (b) stomatal density and index, (c) stomatal index and size of native and alien
plants with kidney-shaped stomata, and native plants with dumbell-shaped stomata. Closed circles represent kidney-shaped alien plants,
closed inverted triangles kidney-shaped native plants, and open triangles dumbell-shaped native plants; N =7 for kidney-shaped natives,
N =9 for kidney-shaped aliens, and N =8 for dumbell-shaped natives; Adjusted R* and p-value resulting from linear regression analysis are

inserted in each scatter plot.
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Fig. 2. Comparison of stomatal density, stomatal size and stomatal index of native and alien plants with kidney-shaped stomata and native
plants with dumbell-shaped stomata. N=7 for kidney-shaped natives, N=9 for kidney-shaped aliens, and N =8 for dumbell-shaped na-
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resulting from linear regression analysis are inserted in each scatter plot.
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Fig. 4. Relationships between (a) stomatal index and leaf thickness, (b) stomatal index and specific leaf area, (c) stomatal index and leaf dry
matter content of native and alien plants with kidney-shaped stomata, and native plants with dumbell-shaped stomata. Closed circles repre-
sent kidney-shaped alien plants, open circles kidney-shaped native plants, and closed inverted triangles dumbell-shaped native plants; N =7
for kidney-shaped natives, N=9 for kidney-shaped aliens, and N=8 for dumbell-shaped natives; Adjusted R” and p-value resulting from
linear regression analysis are inserted in each scatter plot.
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Fig. 6. (a) Relationships between stomatal density and size of lower and upper sides of leaves on plants with kidney-shaped stomata. Closed
circles represent lower side of leaves, open circles upper side of leaves; Adjusted R? and p-value resulting from linear regression analysis
are inserted in a scatter plot. (b), (c) Differences (lower side — upper side) in (b) stomatal density and (c) stomatal size between lower and
upper sides of leaves on plants with kidney-shaped stomata. Error bars represent 95% confidence intervals of means. As for plant species,
number 1 is Oenothera odorata, 2 Erigeron canadensis, 3 Ster pilosus, 4 Diodia teres, 5 Coreopsis lanceolata, 6 Bidens subalternans, 7
Euphorbia maculata, 8 Bidens pilosa, 9 Persicaria blumei, 10 Acalypha australis, 11 Mentha arvensis var. piperascens, 12 Vigna minima,

13 Euphorbia maculata, 14 Eclipta prostrata, 15 Glycine soja.
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