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Abstract: A 0.96 hm® plot was established in a subtropical evergreen broad-leaved forest in the Chishui Alsophila National
Nature Reserve, Guizhou province. The 2299 individual trees were stem-mapped and classified into three height classes:
lower, intermediate, and upper height class. Diameter at breast height (DBH) and crown width (CW) were recorded as
additional measures of individual growth and performance. In this study, the spatial distribution patterns, spatial
associations, and competition among different tree height classes were analyzed PCF ( Pair-correlation functions) Analysis
based on individual distances. MCF ( Marked correlation functions) based on individual DBH and CW were used to detect

spatial patterns and within and between different size classes. We found that: (1) The upper tree species showed random
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distributions at almost all scales. The middle and lower tree species clustered on the small scales of 0—6 m, which showed
positive associations with each other within a 1 m scale. (2) No intra-class competition of individual trees within the upper
height class was detected, nor was there a significant association with other classes. (3) Intra-and interclass competition in
the lower and intermediate height classes had some negative influence on the growth and spatial distribution of individuals.
This suggested that individuals among different height classes were at different succession stages in the subtropical evergreen
broad-leaved forest in Chishui. Intra- and interspecies competition had the least influence on the upper height classes, but
significantly influenced the intermediate and lower size classes, resulting in an aggregated distribution of lower and
intermediate height individuals at small scales. This study helps explain competition strategies and coexistence between
different height classes. Additionally, it verified the high sensitivity of the marked correlation function analysis in the

competition detection of a plant community.

Key Words: evergreen broadleaved forest; competition; marked correlation function; diameter at breast height and

crown width
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Table 1 Quantitative characteristics of tree population in three height classes

. . ; " . TR B
i BEZ I i BE AL AR /LR N T A T

- ! . Nearest FE AR T2y e
Height Tree height No. of Dominant No. of . .

Lo . R neighbor DBH/cm CW/m
class /m individual species species .
distance/m

)2 Upper 10-22 163 BN P R AL + 52 A+ S Ay I 35 2.64 16.68 4.40
F1)2 Intermediate 5-10 794 TR+ A2 K + 55 4 71 1.14 8.38 2.75
TJZ Lower 0-5 1342 TRAG M+ MRS + Kkl 88 0.83 3.88 1.67
B All 2299 105 0.59 6.34 2.24

122 =SEGEH Ik
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TR ) 2 () S R AT T g RS, e ] — s B2 J22 K P AR o 2 (1] 20 A1 46 Jmy BIF 5 4D R FH B AE i i
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Fig.1 The stem maps of individual tree species in three height classes
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Fig.2 Distance-based and mark (DBH, CW) -based Univariate spatial point pattern analysis in three height classes
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Fig.3 Distance-based and mark (DBH, CW) —based Bivariate spatial point pattern analysis in three height classes
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