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Relationships between the arthropods in the canopy and the underlayer of

Phyllostachys heterocycla cv. pubescens forest

ZHANG Fei-Ping', CHEN Qing-Lin?, HOU You-Ming', YOU Min-Sheng'* (1. Fujian Agriculture and Forestry
University, Fuzhou 350002, China; 2. Forestry Bureau of Shanyuan, Shangming 365000, China). Acta Ecologica Sinica,2005.25(10) :2623~
2628.

Abstract: The arthropod community in Phyllostachys heterocycla cv. pubescens forest was divided into two groups of canopy and
underlayer according to the heterogeneity of their habitats. The relationships between the arthropods in the canopy and the
underlayer were studied in 23 selected sampling places of P. heterocycla cv. pubescens forest in Sanming and Saxian of Fujian
Province, P R China from 2001 to 2002. The results showed that there were 258 common species between the canopy and the
underlayer in the community, including 38 species of neutrals, 88 species of herbivores, 53 species of spiders, 38 species of
predatory insects and mites and 41 species of parasitoids. They belonged mainly to the orders of Arancida, Hymenoptera,
Dipetera and Coleoptera. There were 132 common species of natural enemies which accounted for 51.16% of the total common
species. The measurement of community similarity showed a high similarity of species composition between the canopy and the
underlayer. The common species moved between the two groups. Greater movements of species and individuals were observed
from March to July and from October to November than any other time of the year. The species in the underlayer transferred
more than that in the canopy. The neutral species transferred more than other functional groups. The canopy played an
important roles as species resources and pool, in the reestablishment and collapse of the arthropod group in the underlayer led
by the seasonal management actions. Through the analysis of the canonical correlation between the two groups, the richness
and species diversity in the underlayer seemed to significantly affect each other regarding the richness, species diversity and

evenness in the canopy. Thus, conservation of natural enemies and species diversity in the underlayer could benefit the
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conservation of natural enemies and species diversity in the canopy.

Key words : Phyllostachys heterocycla cv. pubescens; arthropod community; canopy; underlayer; species diversity
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Table 1 The order-based distribution of the common species between the arthropods in the canopy and the underlayer

Item Coleoptera Hemiptera Hemoptera Lepidoptera Dipetera Hymenoptera Arancida Orthoptera  Acarina  Other orders Total
@ 35 19 19 10 44 47 53 8 4 19 258
(%)@ 13.57 7.36 7.36 3.88 17.05 18.22 20. 54 3.10 1.55 7.36
(9%)H© 62. 50 86. 36 73.08 76.92 88. 00 72.31 96. 39 100 26.67 86.36 —
(9%)® 62.50 86. 36 76. 00 47.62 78.57 67.14 92.98 61.54 100 76.00 —
(%) 10. 54 5.72 5.72 3.01 13.25 14.16 15.96 2.41 1.20 6.02 77.71
(%) 10.03  5.44 5. 44 2.87 12. 61 13.47 15.19  2.29 1.15 5.73  73.93
[©) 6, 146 4, 482 The number of the unidentified common species individual in the canopy

and underlayer are 6,146 and 4,482 respectively; @ The common species number; @) Ratio of the common species number in this order to the
total of the common species; () Ratio of the common species number to the total in this order in the canopy; G Ratio of the common species
number to the total in this order in the underlayer; ©Ratio of the common species number to the total in the canopy; (TRatio of the common

species to total in the underlayer

2

Table 2 Distribution of the common species between the functional groups in the canopy and the underlayer

The functional groups Parasitoids Herbivores Neutrals Predators Predatory insects and mites Spiders The total
@ 41 88 38 91 38 53 258
e 15.89 34.11 14.73 35. 27 14.73 20. 54
(%)@ 74.55 64.23 97. 44 90. 10 82.61 96. 36
(%)% 64. 06 60. 27 90. 48 93. 81 95. 00 92.98
(9@ 12.35 26.51 11. 45 27.41 11. 45 15. 96 77.71
(%)@ 11.75 25.21 10. 89 26.08 10. 89 15.19 73.93
@® . . . . 863.1,744.484.2,975 80 ,
N N . N 1,725.733.351.,1,501 172 The unidentified common

species individual number of neutrals, herbivores, parasitoids, spiders, predatory insects and mites in the canopy are 863, 1,744, 484, 2,975

and 80, and those in the underlayer are 1,725, 733, 351, 1,501 and 172 respectively; 2~ @) 1 @~ are the same as table 1
2.1. 4 S Ci . C1. S, Sw s 0.6703,
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Fig. 2 Temporal dynamics of the individuals of the common species in the community and its functional groups
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Table 3 The correlations between the corresponding functional groups in the canopy and the underlayer
Relative indexes Herbivores Neutrals Parasitoids Predatory insects and mites Spiders
S-S 0.9022* * 0.8029** 0.7755** 0.8065* * 0.8709* *
N-N 0. 2810 0.8199* * 0.6645* * 0.6254* 0.6903* *
H'-H' 0. 3462 0.6062* * 0.5638" * 0. 2925 0. 3396
J—J 0. 0064 0.6258" * 0. 0011 —0.1484 —0.2639
c-C —0. 0600 0.5873** 0. 0566 —0.0998 —0. 3682
4 s 1 A =0.9770 4
s N R Table 4 The canonical correlation coefficients and their significant
1 U, v, . 5 . fest
1 . Value
: ’ No. correlation index  of Chi-square df Sig.
6 ’ 1 1 0.977 70.5742 25 0. 0001
s 2 0. 7568 18. 4045 16 0. 3007
3 0. 3841 4. 8848 9 0. 8442
N 4 0. 3621 2.3933 4 0.6638
o 5 0.19 0. 4595 1 0.4979
3
5
3.1
DO Table 5 The standardized canonical coefficients for the canopy
b
variables
70% . ,
U U; U U Us
L, Variables ! : ’ ' ’
R S 0. 3741 —0.2843  0.1793 —0.2642 0. 1066
N —0.0245 0.2014  0.001 0. 0884 0. 0706
’ H' 0. 6508 0.7306 —0.748 0.7673 —0.6436
s J 0.6564  —0.5863 0.637 —0.577 0. 7435
C 0.0708 0.0335 —0.0504 0. 0287 0.129
3 (2) la
’ 6
’ ’ Table 6 The standardized canonical coefficients for the underlayer
’ variables
b 9
v V, 1% 1% Vs
L (3) Variables ! : : ! ’
S 0. 8669 0.1091 —0.7185 —0.2822 0.6273
’ N —0.0433 0.2121 0.3893 —0.1898 —0.2294
. ; H' 0.4655 —0.7208 0.5598 0.4524 —0.6609
1 J —0.0782 —0.0861 —0.0524 —0.6902 0.3318
h C 0.1543 —0.6451 0.1272 —0.4508 —0.084
N N s o 4
b b 9
“ ” “ ”
3.2
132 s 51.16%,1a s
b
b b o b
b b b . o
N s s
s . 20 90 s
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