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Intraspecific and Interspecific competition analysis of community dominant plant

populations based on Voronoi diagram
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Abstract One plot that represents typical evergreen broad-leaved forests was established and surveyed in Tianmu Mountain
National Nature Reserve Zhejiang Province and the plot size was 100 m x 100 m. Each tree was located in terms of x-

y- and z-coordinates using a total station and the dominant plant populations were determined based on the dominance
index analysis method. Then V_Hegyi competition index based on Voronoi diagram was put forward and three competition

indices including Hegyi APA and V_Hegyi were compared. Finally the new competition index V_Hegyi was applied to
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analyze intraspecific and interspecific competition of dominant species. The results show that in the evergreen broadleaf
forest that was studied there are eleven dominant tree species including Cyclobalanopsis myrsinaefolia  Cyclobalanopsis
glauca  Lithocarpus brevicaudatus  Litsea coreana  Quercus fabri  Litsea auriculata  Pistacia chinensis  Zelkova
schneideriana  Cunninghamia lanceolata  Liquidambar formosana and Dalbergia hupeana. The comparison and analysis
imply that V _Hegyl not only overcomes the shortcoming in the inconsistency of measure units used to determine the
competition based on fixed radius circles but also can be used to make intraspecific and interspecific competition analysis
and leads to stable rank of competition. Thus V_Hegyi is superior to Hegyi and APA and applicable for dominant tree
species competition analysis. In the evergreen broadleaf forest the intraspecific competition is fiercer than the interspecific
competition. The dominant tree species whose intraspecific competition is the fiercest Cyclobalanopsis myrsinaefolia

Cyclobalanopsis glauca and Lithocarpus brevicaudatus also possess the cruelest interspecific competition. On the contrary

both intraspecific and interspecific competition of the tree species including Litsea coreana Quercus fabri Litsea auriculata

Pistacia chinensis Zelkova schneideriana  Cunninghamia lanceolata Liquidambar formosana and Dalbergia hupeana are
weak. Most of the dominant tree species have one main competitor but few have more than three. Cyclobalanopsis
myrsinaefolia is the absolutely dominant tree species and shows the fiercest intraspecific competition and at the same time

it is also the strongest competitor of other dominant tree species.

Key Words evergreen broad-leaved forest dominance index Voronoi diagram intraspecific competition interspecific
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Table 1 Tree number of dominant tree species and basal area
* * % %
Dominant tree species Code Tree number Percent Basal area Percent
Cyclobalanopsis myrsinaefolia A 484 30.19 5.6784 18.51
Cyclobalanopsis glauca B 178 11.10 2.2709 7.40
Lithocarpus brevicaudatus C 183 11.42 2.4963 8.14
Litsea coreana D 82 5.12 0.7242 2.36
Quercus fabri E 66 4.12 2.1750 7.09
Litsea auriculata F 48 2.99 0.8212 2.68
Pistacia chinensis G 44 2.74 1.7927 5.84
Zelkova schneideriana H 40 2.50 0.8035 2.62
Cunninghamia lanceolata I 51 3.18 3.1972 10.42
Liquidambar formosana J 42 2.62 2.3694 7.72
Dalbergia hupeanai K 31 1.93 0.7989 2.60
Total 1249 77.91 23.1277 75.38
Sample 1603 100 30.6817 100
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