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Abstract
This study was attempted to find out how the ecological niche and interspecies relationship of Quercus aliena

and Q. serrata, which are the main constituents of potential natural vegetation along the riverside of mountains
in Korea, under climate change conditions. To this end, soil moisture and soil nutrients were treated with 4
orad ients under climate change conditions with elevated CO, and temperature, plants we re harvested at the
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end of the growing season, growth responses of traits were measured, ecological niche breadth and overlap were
calculated, and it was compared with that of the control group(ambient condition). In addition, the relationship
between the two species was analyzed by principal component analysis using trait values. As a result, the
ecological niche breadth of Q. aliena was wider than that of Q. serrata under the moisture environment
conditions under climate change. Under nutrient conditions, the ecological niche of the two species were similar.
In addition, the ecological overlap for soil moisture of Q. aliena and Q. serrata was wider than the soil nutrient
gradient under climate change. The species with traits in which the increase in ecological niche breadth due to
climate change occurred more than the decrease was Q. aliena in both water and nutrient gradients. And in the
responses of the population level, due to climate change, the adaptability of Q. aliena was higher than that of
Q. serrata under the soil moisture condition, but the two species were similar under the nutrient condition.
These results mean that the competition between the two species occurs more severely in the water environment
under climate change conditions, and at that time, Q. aliena has higher adaptability than Q. serrata.
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Table 1. Ecological niche breadth and overlap of Q. aliena and Q. serrata by soil moisture and nutrient gradients under climatic change
conditions (elevated CO,~elevated temperature)

C}éigalf;er Character Q. aliena Q. serrata Overlap
Moisture Nutrient Moisture Nutrient Moisture Nutrient

Leaf width length 0.991 0.997 0.995 0.988 0.989 0.958

Photo- Leaf lamina length 0.999 0.999 0.993 0.997 0.970 0.962

synthetic | Leaf petiole length 0.992 0.941 0.974 0.982 0.965 0.936

organs Leaf area 0.994 0.998 0.983 0.969 0.970 0.916

Mean 0.994 0.984 0.986 0.984 0.973 0.943

Stem length 0.988 0.993 0.998 0.994 0.965 0.960

Stem diameter 0.998 0.995 0.981 0.995 0.950 0.942

ariﬁmm Shoot length 0.998 0.996 0.994 0.996 0.983 0.948

Root length 0.991 0.992 0.999 0.983 0.968 0.936

Mean 0.994 0.994 0.993 0.992 0.967 0.947

Leaf lamina weight 0.992 0.989 0.980 0.954 0.919 0.887

Leaf petiole eight 0.981 0.969 0.984 0.974 0.948 0.923

Leaves weight 0.984 0.954 0.921 0.994 0.868 0.886

) Stem weight 0.983 0.960 0.951 0.992 0.928 0.883
Biomass

Shoot weight 0.991 0.967 0.951 0.991 0.912 0.885

Root weight 0.990 0.973 0.952 0.965 0.883 0.899

Plant weight 0.996 0.978 0.963 0.976 0.892 0.896

Mean 0.988 0.970 0.957 0.978 0.907 0.894

Grand mean 0.991 0.980 0.975 0.983 0.941 0.921

Standard deviation 0.005 0.018 0.023 0.013 0.037 0.029
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Fig. 1. Percent variation(%) of the ecological niche breadth of 15 characters of Q. serrataand Q. aliena under climate change treatment
in soil moisture and nutrient environment to ambient atmosphere condition(control). Negative numbers indicate a decrease
relative to the control, and positive numbers indicate an increase.
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Fig. 2. Principal component analysis ordination of 15 character variables of Q. serrara(Qs) and Q. aliena(Qa) under control (C,
ambient CO,—ambient temperature) and climatic change treatment (T, elevated CO,—elevated temperature) by soil moisture

and nutrient gradients.
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Table 2. Correlation matrix of 15 variables treated with moisture gradients and nutrient one in the first and two principal component
scores of PCA (Statistically significant factors with values greater than 0.5 are marked in *)

Moisture Nutrient
factor 1 factor 2 factor 1 factor 2

Leaf width length -0.864122* 0.146885 -0.810735* 0.020006
Leaf lamina length -0.869340* 0.222395 -0.937984* -0.059395
Leaf petiole length -0.819068* 0.282758 -0.368257 -0.610288*
Leaf area -0.930274* 0.044397 -0.896600* -0.060180
Stem length -0.329732 0.633358* -0.061681 0.806269*
Stem diameter -0.379719 -0.404130 -0.382893 0.563567*
Shoot length -0.300499 0.693134* -0.200934 0.648342*
Root length 0.427256 -0.417791 0.620328* -0.120460
Leaf lamina weight -0.792562* -0.000509 -0.921630* 0.061234
Leaf petiole weight -0.924636* 0.074470 -0.672662* -0.068307
Leaves weight -0.603297* -0.181836 -0.676561* 0.284931
Stem weight -0.721588* 0.007016 -0.677007* 0.480621
Shoot weight -0.432150 -0.770148* -0.749542* 0.017743
Root weight -0.773649* -0.339265 -0.761354* -0.463858
Plant weight -0.752073* -0.536995* -0.855411* -0.398766

Variance explained(%) 48.55 16.05 47.62 16.52
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