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Diversity and stability of the arthropod communities in different forest types

of the bamboo Phyllostachys heterocycla cv. pubescens
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Abstract Through systematic location and surveys in four representative field sites in Sanming City Fujian
Province from 2001 to 2002 the diversity and stability of the arthropod communities in the pure and three
different mixed types of the bamboo Phyllostachys heterocycla cv. pubescens forests were compared and
analyzed aiming to explore the relationships between types of the bamboo forests and outbreaks of the major
leaf pests such as phytophagous mites Pantana phyllostachysae and Kuwanaspis vermiformis which heavily
infested the bamboo in South China in recent years. The results showed that the arthropod richness in the
bamboo forest mixed with broadleaf trees was higher than in the pure bamboo forest and in the bamboo forests
mixed with Cunninghamia lanceolata or Pinus massoniana . Significantly more predatory and phytophagous
arthropod species were found in the bamboo forest mixed with broadleaf trees which mainly belong to the
arthropod orders of Homoptera Hemiptera Coleoptera and Diptera in the lower layer of the forest and
Acarina  Homoptera Hemiptera and Coleoptera in the canopy of the forest. However overall the species
diversity evenness and dominant concentration of the communities in the four forest types of the bamboo
showed no significant differences. The common species in the predatory and phytophagous guilds between in
the lower layers and the canopies of the three types of mixed forests were all more than those in the pure forest

which resulted in higher similarity of species composition between the two layers of the mixed forests. The
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measurements of the community stability in the four forest types showed significant differences. The stability of

the canopy both in the bamboo forest mixed with broadleaf and in the pure bamboo forest was lower than in the

other two mixed forests the control effects of the natural enemies to the pests in the former two forest types

were also lower and the numbers of individuals of phytophagous mites and Kuwanaspis vermiformis on the

bamboo leaves were also higher. We so suggested that in the bamboo forests hurt seriously by the two pests

above such measures as rebuilding of the bamboo forests mixed with Cunninghamia lanceolata or Pinus

massoniana should be considered.
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Table 1 Quantitative distribution of species and individuals in different orders of the arthropod communities
in different forest types of the bamboo Phyllostachys heterocycla cv. pubescens

Lower layer Canopy
Order - -
1 Il Il I\ 1 I i Al
Acarina 00 22 11 00 10 1155 10 982 15 6 532 12 3538
Araneae 27 131 27 127 26 227 23 154 25 295 29 167 31 324 31 384
Hymenoptera 20 67 21 72 18 192 12 141 28 115 20 73 27 406 23 124
Homoptera 10 41 713 13 133 10 27 11 107 9 101 18 547 11 504
Hemiptera 510 22 11 26 8 30 413 516 10 47 517
Coleoptera 8 17 8 10 24 4 13 32 12 49 735 24 135 13 83
Dipetera 16 38 17 201 22 55 16 121 15 49 14 89 17 147 20 103
Lepidoptera 66 59 518 417 530 8 21 4 81 779
Others 11 20 12 27 18 57 13 40 20 148 13 91 15 260 17 171
Total 103 330 101 463 138 753 99 552 130 1961 115 1575 161 8 479 139 5003
LI mn I I I and IV represent

different forest types of the bamboo mixed with Cunninghamia lanceolata the bamboo mixed with Pinus massoniana the bamboo mixed with broadleaf trees and

the pure bamboo forest respectively the data outside brackets are the number of species and the data in brackets are the number of individuals. The same
below.

2

Table 2 Quantitative distribution of species and individuals in different guilds of the arthropod communities
in different forest types of the bamboo Phyllostachys heterocycla cv. pubescens

X Lower layer Canopy
Guilds -
1 Il I} \l 1 I i Al

Predators 38 192 38 182 48 427 31 306 46 415 45 283 58 784 53 539
Parasitoids 17 25 17 27 11 20 11 14 22 51 15 49 19 91 15 45
Herbivores 34 79 31 59 61 252 44 165 46 1436 40 1 149 65 7410 49 4292
Neutrals 14 34 15 195 18 54 13 67 16 59 15 94 19 194 22 127
3 2.5

Table 3 The number of common species between the lower

layer and the canopy in different guilds of the arthropod 5 S,/8,
communities in different forest types of the bamboo
VP N,/N,  SIN
Phyllostachys heterocycla cv. pubescens
Forest types  Predators Parasitoids Herbivores Neutrals Total

I 20 8 13 7 48 3
Il 22 5 13 10 50

Il 32 6 23 12 73

I 23 3 10 9 45

2.4 2.6

Shannon-Wiener
H' Pielou J Simpson
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Table 4 Species diversity H'’

H/

J

evenness J and dominant concentration C of the arthropod communities

in different forest types of the bamboo Phyllostachys heterocycla cv. pubescens

Lower layer

Canopy

7%

J

C

Forest types H J C
1 39115£0.9513a  0.9190+0.0442a  0.0616+0.0480 a
11 3.6391+0.6986a  0.8075+0.1354 a  0.1445+0.1220 a
Il 4.0456 +0.5780 a  0.7917+0.0630 a  0.1131+0.0637 a
v 3.5835+1.2449a  0.7969+0.2049 a  0.1515+0.2248 a

3.5188+1.1029 a
3.8660 +1.0272 a
2.9747 +0.8051 a
3.2245 +0.3806 a

0.6595 +0.1845 ab
0.7199 +0.1664 a
0.5043 +0.1263 b
0.5702 +0.0722 ab

0.2289+0.2079 a
0.1576 +0.1321 a
0.2900+0.1838 a
0.2191 £0.0926 a

Table 5 The stability index of the arthropod communities
in different forest types of the bamboo
Phyllostachys heterocycla cv. pubescens

S/8, Ni/N, SIN
Forest types
1 1.2685+0.3186 a  0.4460+0.2546 a 0.1708 £0.1267 a
It 1.2528+0.4650 a  0.4865+0.35% a 0.2151+0.1513 a
Il 1.3591+0.30600 a  0.1448+0.0759 b 0.0569 +0.0310 b
I\ 1.4899+0.3001 a  0.1663+0.0472b 0.0729+0.0279 b
SS 5
N N, N,

S Sy and S, are the total number of species the species number of

natural enemies and the species number of pests of the arthropod communities
in the canopy and N N; and N, are the total number of individuals the
number of individuals of natural enemies and the number of individuals of
pests of the arthropod commnunities in the canopy respectively.
6
Table 6 The individual numbers of the main leaf
pests of different forest types of the bamboo

Phyllostachys heterocycla cv. pubescens

Phytophagous Kuwanaspis Pantana
Forest types . . .
mites vermiformis phyllostachysae
1 188.83+152.73b  6.33+5.09 b 2.33+2.73 a
Il 153.17+127.66 b 7.50+£5.24 b 1.83+2.14 a
i 1071.33+756.04 a 48.83+22.87a 13.00+24.10 a
v 582.50+381.37a 60.83+39.27a 11.67+10.17 a

2001

2005¢
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