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Abstract

This study measured the ecological niche overlap between two deciduous oak species(Quercus acutissmia and Q.
dentata) according to the change in growth responses after treating with the moisture and nutrient contents of the
soil at four gradients, and interpreted the degree of competition between the two oak species by ordination method.
In the moisture environment gradient, the ecological niche overlap of the two species was high in the
photosynthesis—related leaf organs and low in plant architecture such as shoot length. In addition, in case of
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competition between two oaks, Q. dentata was remarkably dominant in soil moisture gradient, but Q. acutissimia
slightly was slightly advantageous over Q. dentata in the soil nutrient gradient. These results show that even in a
similar taxonomical group growing in a similar habitat, the response to the organ system of the plant varies
depending on the type of environment factor, resulting in different competitive differences among plants.
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Fig 1. Ecological niche breadth and ecological niche overlap of Quercus acutissima and Quercus dentata under the moisture gradient

treatment
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Fig 2. Two dimensional of PCA of Q. acutissima(Qa) and Q.
dentata(Qd) using 17 variables treated with moisture
gradients(M1-M4)

(Table 1).

Table 1. Correlation matrix of 17 variables treated with moisture
gradients in the first and two principal component scores
of PCA (* means a statistically significant greater than r=0.5)

variables Factor 1 Factor 2
Leaf lamina length 0.241226 0.886662*
Leaf width 0.512074* 0.684889*
Leaf petiole length 0.066092 0.325456
Leaf lamina weight 0.170572 0.870425*
Leaf petiole weight 0.038234 0.665903*
Leaf area 0.147061 0.920977*

No. of leaves 0.832448* 0.339957
Leaves weight 0.943255* 0.082776
Stem length 0.301056 0.346146
Stem diameter 0.334287 0.011278
Stem weight 0.720659°* 0.174484
Shoot length 0.858441* 0.220158
Stem+branch weight 0.879966* 0.116156
Shoot weight 0.962089* 0.103607
Root length 0.417212 0.001633
Root weight 0.846274* 0.056449
Plant weight 0.932496* 0.011774
Expl.Var 6.878071 3.759270
Prp.Totl 0.404592 0.221134
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Fig 3. Ecological niche breadth and ecological niche overlap of Quercus acutissima and Quercus dentata in the nutrient gradient treatment
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