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Phylogenetic Structure of a Rare Plant Community in
Houhe Nature Reserve over Time and Space

ZHANG Kui-Han'?, BAO Da-Chuan', GUO Yi-Li"?, LU Zhi-Jun',
HUANG Han-Dong', JIANG Ming-Xi'*

(1. Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden, Chinese Academy of
Sciences, Wuhan 430074, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract. The phylogenetic structure of a community is composed of all genetic relationships
between species across the community. Understanding the phylogenetic structure of a
community will help reveal the relative importance of habitat filtering, competitive exclusion and
the stochastic processes constructing the community. We studied a rare plant community in a
1 hm® permanent plot in Houhe Nature Reserve, Hubei Province. We examined the effects of
spatial scales (5 mx5m, 10 mx10m, 20mx20m, 30 mx30 m, 40 mx40 m, and 50 mx
50 m) and DBH classes (5 cm<DBH<10 cm, 10 cm<sDBH<15cm, 15 cm<DBH<20 cm,
and DBH=20 cm) at spatial scales (10 mx10m, 20 mx20 m, 30 mx30 m, 40 mx40 m,
and 50 m x50 m) on phylogenetic structure of the community in a subtropical evergreen and
deciduous broadleaf mixed forest. The results demonstrated that, with increasing spatial scale,
the phylogenetic structure tended to cluster. The degree of phylogenetic clustering decreased
with increasing DBH classes. However, the degree of phylogenetic clustering was very high at
the scale of DBH=20 cm. The phylogenetic structures of the communities were random at the
scale of 25 m® and clustered at scales of 100 m” and larger, indicating that neutrality may play a
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leading role at small scales and niche processes may be more important at large scales for
community assembly in subtropical evergreen and deciduous broadleaf mixed forest in this

case.

Key words . Phylogenetic structure; Community constructing; Rare plant community; Spatial

scale; DBH classes
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Table 1

Distributions of Net Relatedness Index ( NR/) values at six spatial

scales and f-text of hypothesis that mean value of NR/ is zero

IN; SFI{E

PR

Scale Mean value of NR/ Standard deviation t p
5mx5m 0.087818 1.0777168 1.364(df =279) 0.174
10 mx10 m 0. 3565920 1. 2665042 2.782(df =97) 0. 006 ™
20 mx20 m 0. 849504 1. 2359752 6. 186(df =80) <0.001™
30 mx30 m 0. 997753 1.0834315 7.367(df =63) <0.001™
40 m x40 m 1.019512 0. 8075494 8.837(df =48) <0. 001 ™
50 mx50 m 1.129417 0. 6847553 9.896(df =35) <0. 001

Note: #* , p<0.01.
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