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Abstract: Island vegetation plays an important role in biodiversity research across the world. The
study of plant diversity in island is helpful for understanding the mechanism of plant diversity
maintenance under land-sea interaction. Here four typical plant communities ( Quercus acutissima
community Robinia pseudoacacia community Pinus thunbergii community and Vitex negundo
community) in Miao Archipelago were selected to examine the species functional and structural
diversities and their responses to environmental factors at the community scale by using species diver—
sity indices functional diversity indices as well as structural diversity indices. The results showed
that the species richness and Rao index of P. thunbergii community was higher than that of Q. acuti—
sstma community and R. pseudoacacia community but the structural diversity was lower. The
species diversity and structural diversity of V. Negundo shrub were lower than that of forest
community but the functional diversity was higher than some forest communities. The relationship
between the diversity of typical plant communities in island area illustrated a significant positive
correlation between species richness with Rao index and tree height diversity however the correla—
tion with functional evenness was significantly negative. The structural diversity and functional
evenness were determined by slope with negative and positive relationships respectively. Functional
heterogeneity functional divergence and species diversity were affected largely by soil physical and
chemical properties displaying the positive relationship with soil bulk density and soil total carbon
content and a negative relationship with soil water content. In conclusion diversity pattern of plant
community in Miao Archipelago reflected not only the characteristics in mainland vegetation but also
the special nature of the sea island.

Key words: Miao Archipelago; plant community; species diversity; functional diversity; structural

diversity; environmental factor.
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Table 1 Basic characteristics of the sampling stands in Miao Archipelago

Island Plot No. Community Plot area  Mean height ~ Coverage Dominant species
(m?) ((m) (%)
1 400 8.5 85 N N
North Changshan Island Quercus acutissima Quercus acutissima  Grewia biloba  Ulmus pumila
2 400 8.0 90 N N
North Changshan Island Robinia pseudoacacia Robinia pseudoacacia  Grewia biloba  Ampelopsis brevipedun—
culata
3 400 8.5 85 N N
North Changshan Island Pinus thunbergit Pinus thunbergii - Robinia pseudoacacia Vitex negundo
4 100 3.0 60 N N
North Changshan Island Vitex negundo Grewia biloba Vitex negundo  Ampelopsis brevipedunculata
5 400 7.0 70 N N
South Changshan Island Quercus acutissima Quercus acutissima  Pinus thunbergit - Ziziphus jujuba
6 400 8.5 90 N .
SouthChangshan Island Robinia pseudoacacia Robinia pseudoacacia  Amygdalus persica  Vitex negundo
7 400 8.0 90 N N
South Changshan Island Pinus thunbergit Pinus thunbergii  Quercus mongolica Robinia pseudoacacia
8 100 2.0 60 N N
South Changshan Island Vitex negundo Vitex negundo Amorpha fruticose Ziziphus jujuba
9 400 10.0 40 N N
Miao Island Quercus acutissima Quercus acutissima  Pinus thunbergii  Quercus mongolica
10 400 5.5 95 N N
Miao Island Robinia pseudoacacia Robinia pseudoacacia  Pinus thunbergii  Vitex negundo
11 400 10.0 40 N N
Miao Island Pinus thunbergit Pinus thunbergii - Quercus mongolica Quercus acutissima
12 100 0.7 90 N N

Miao Island

Vitex negundo

Vitex negundo Ziziphus jujube Robinia pseudoacacia
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Fig.1 Species diversity of different plant communities.

I: Quercus acutissima,

II: Robinia pseudoacacia; 1I:

( P<0.05) Different small letters meant significant difference at 0.05 level.

2

Pinus thunbergii; IV:

The same below.

Vitex negundo.

Table 2 Community weighted mean values of species functional traits across different plant communities

Community Leaf dry matter Specific leaf Mean leaf Twig density Hupper Leaf intensity
content area area ( g cm_3) value per mass
(%) (em? +gh) (em?) ()
Quercus acutissima 0.46+0.01a 121.30+20.45a 41.95+9.92a 143.40+49.01a 0.06+0.02ab 54.1£17.3a
Robinia pseudoacacia 0.36+0.01b 222.52+19.46b 104.73+£6.65b 216.72+37.94a 0.01+0.01a 28.1x1.3a
Pinus thunbergii 0.42+0.03ab 129.50+47.37ab 48.27+17.61a 140.78+54.26a 0.14+0.06ab 73.8+14.7a
Vitex negundo 0.39+0.02b 192.17+8.86ab 42.60+8.18a 223.01+13.80a 0.02+0.01a 62.8+17.9a

( P<0.05) Different letters in the same column indicated significant difference at 0.05 level.

The same below.
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3
Table 3 Functional diversity index of different plant communities
Rao
Community Functional richness Functional evenness Functional Rao index
index index divergence

Quercus acutissima 2.02+1.70a 0.30+0.10a 0.65+0.09a 3.58+1.71ab
Robinia pseudoacacia 4.89+4.89a 0.26+0.11a 0.68+0.17a 0.45+0.21a
Pinus thunbergii 3.71x2.27a 0.30+0.12a 0.86+0.03a 6.31+1.10b
Vitex negundo 0.26+0.25a 0.70+0.05b 0.70+0.13a 3.08+0.80ab

4
Table 4 Correlation coefficients between the diversity indices of typical plant communities in Miao Archipelago
S H J D Fi FE,, FD;, Rao Hy
H 0.59"
J 0.04 0.83**
D 0.40 0.95%* 0.92**
Fr,, 0.21 0.05 -0.06 0.06
FE,, -0.59" -0.12 0.28 -0.03 -0.59"
FD;, 0.36 0.85%* 0.77** 0.82%* -0.09 0.05
Rao 0.82%* 0.77%* 0.44 0.69** 0.13 -0.26 0.48
Hy 0.63 0.03 -0.39 -0.12 0.32 -0.66" -0.12 0.40
Hppy 0.40 -0.12 -0.41 -0.23 0.43 -0.61" -0.01 0.14 0.77**
S: Species richness; H: Shannon Shannon index; J: Species evenness; D: Simpson Simpson index; FR, :
Functional richness; FD;: Functional divergence index; FE.: Functional evenness; Rao: Rao Rao index; Hy:
Shannon index of height; Hppy: Shannon index of DBH. * P<0.05; * % P<0.01l.
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Fig.2 Structural diversity index of different plant communities.



349

1.0
0.5 |
s
<
o~ N AT TN
L Y
(o'}
Z o5t
(s
k=S
-1.0
s . i Slope | ,
-12 -0.6 0 0.6 12
411 Axis 1 (44.8%)
3 N N RDA

Fig.3 Biplots of RDA analysis between species functional

structural diversity and environmental factors.
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