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Fuzzy clustering analysis of insect community structure
in a Zanthoxylum bungeanum garden
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Abstract [Objectives] To provide a scientific basis for the ecological regulation of pest insects and build a
three-dimensional agricultural system in a Zanthoxylum bungeanum garden. The insect community and its structure were
sampled through systematic investigation, its spatiotemporal dynamics analyzed and the relationship between each
sub-community evaluated. [Methods] The five points sampling method was used to record the number of insect species on
branches and trunks in Z. bungeanum trees and a combination of sugar-acetic acid-ethanol traps, yellow sticky traps,
yellow-drip plate traps, visual inspection and sweep sampling were also used to sample the insect community. Hierarchical
clustering was used to classify the temporal dynamics of various community indices. The basic characteristics of the insect
community were analyzed using basic features of the community characteristics index. [Results] 359 species of insect

(including spiders) belonging to 19 orders, 148 families were collected. Based on the principles of community ecology and the
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method of fuzzy clustering, the results show that the Hemiptera were the most abundant and spiders the second most abundant
taxa, comprising 0.3036 and 0.2033, of all species collected, respectively. 24 investigations were conducted on the structural
features of the insect community, and a cluster analysis was conducted on its temporal dynamics The total community could
be clustered into 9 temporal clusters (T=0.98), i.e., 20 March, 20 May, 30 March, 28 April, 10 April, 10 October; 20 October,
30 October, 12 November, and other months. The natural enemy sub-communities could be clustered into 7 temporal clusters
(T=0.95), i.e., 20 March, March 30, 30 May, 12 November; 20 April, 28 April, 10 April, 30 October, and other months. The
pest-neutral sub-communities could be clustered into 9 temporal clusters (T=0.97), i.e., 20 March, 30 March, 20 May, 20 June,
30 September, 10 October, 10 June, 30 June, 20 October, 30 October, 12 November, and other months. [Conclusion] Cluster
analysis partly reflected seasonal differences in the total community and sub-communities, and the temporal overlaps between
clusters reflect the complexity of the community structure. The complexity of cluster results reflects the period when
non-biological factors had the largest impact on the community.
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193 Exorista sorbillans
13 57 Coccinellidae Syrphidae
Vespidae Chalcididae
0.3734 Tachinidae 0.1932
Aphis gossypii 0.1381 H. axyridis
0.2033 0.0754
Erigonidium graminicola
0.1108 0.4018 Aphididae
0.2465
0.6697 Cecidomyiidae 0.1013
Erigonidium A. gossypii
graminicola Lycosa pseudoannulata Pseudasphondylia  zanthoxyli
Tibellus tenellus Pseudaulacaspis pentagona Papilio

Erigonidae Lycosidae xuthus Speiredonia retorta
Tomisidae 3 Catantops pinguis Empoasca
0.3040 E. graminic0|a flavescens A. gossypii
0.1977 Harmonia 0.2411
axyridis Menochilus sexmaculata o . -
Coccinella septempunctata 22 EWEESD (EREAKE HEOHDS
Chrysopa septempunctata Metasyrphus 2008 3—11
corollae Vespa mandarinia
Brachymeria lasus Pteromalrs
puparum Perilampus prasinus 1~ 3
F1 RBH (SFEWH%RAE) DBEMHEHIEE
Table 1 Characteristic indexs of total insect communities (including spiders)
Speci Shannon Do Speci
Date pecies Number Diversity index Evenness ominant pecies Dominance
number concentration richness
3.20 14 143 4.20 1.59 0.70 2.62 0.59
3.30 23 176 1.43 0.46 0.49 4.25 0.69
4.10 31 412 2.14 0.62 0.21 4.98 0.35
4.20 43 721 2.07 0.55 0.08 6.38 0.20
4.28 53 1367 1.18 0.30 0.01 7.20 0.50
5.10 38 1220 0.86 0.24 0.00 521 0.47
5.20 50 5431 0.40 0.10 0.00 5.70 0.31
5.30 41 1193 0.42 0.11 0.00 5.65 0.38
6.10 42 432 2.00 0.54 0.03 6.76 0.35
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453 1 (Table 1 continued)

. Shannon . .
Date :ﬁﬁ;gi Number Diversity index Evenness COE:;E;?;?;H SSEELZZ Dominance
6.20 44 569 1.92 0.51 0.02 6.78 0.37
6.30 39 366 2.27 0.62 0.03 6.44 0.36
7.10 37 656 1.29 0.36 0.01 5.55 0.53
7.20 33 685 1.32 0.38 0.01 4.90 0.47
7.30 34 655 1.00 0.28 0.01 5.09 0.53
8.10 29 573 1.12 0.33 0.01 4.41 0.45
8.20 27 776 0.89 0.27 0.01 3.91 0.32
8.30 36 576 1.27 0.35 0.01 5.51 0.27
9.10 23 1184 0.72 0.23 0.00 3.11 0.46
9.20 33 845 1.12 0.32 0.00 4.75 0.51
9.30 23 332 1.65 0.53 0.03 3.79 0.44
10.10 19 307 2.57 0.87 0.06 3.14 0.49
10.20 21 255 1.96 0.64 0.07 3.61 0.23
10.30 18 267 2.23 0.77 0.05 3.04 0.20
11.12 16 177 2.85 1.03 0.12 2.90 0.21
F2 RMIEEREFEE
Table 2 Characteristic index of natural enemies sub-communities
. Shannon . .
Date rsurjrerfl;: Number Diversity index Evenness COE:;E;:;?(EH rs1£}?rc11eesss Dominance
3.20 8 16 1.88 0.91 1.27 2.52 0.31
3.30 6 35 1.82 1.01 0.29 1.41 0.20
4.10 10 56 1.82 0.79 0.21 2.24 0.21
4.20 15 63 2.27 0.84 0.14 3.38 0.25
4.28 16 61 2.16 0.78 0.18 3.65 0.18
5.10 12 88 1.29 0.52 0.03 2.46 0.24
5.20 14 357 0.45 0.17 0.00 2.21 0.10
5.30 11 422 0.19 0.08 0.00 1.65 0.20
6.10 12 245 0.38 0.15 0.00 2.00 0.15
6.20 12 179 0.41 0.16 0.00 2.12 0.15
6.30 11 213 0.50 0.21 0.00 1.87 0.10
7.10 13 74 0.52 0.20 0.00 2.79 0.15
7.20 10 109 0.66 0.29 0.01 1.92 0.17
7.30 11 132 0.58 0.24 0.01 2.05 0.06
8.10 13 78 0.71 0.28 0.05 2.75 0.22

8.20 12 125 0.54 0.22 0.02 2.28 0.12
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432 2 (Table 2 continued)

) Shannon ) )
Date igfnclii Number Diversity index Evenness COE:;E?;?(EH rslgﬁlii:esss Dominance
8.30 13 156 0.59 0.23 0.00 2.38 0.15
9.10 11 327 0.40 0.17 0.00 1.73 0.06
9.20 10 254 0.36 0.15 0.00 1.63 0.09
9.30 14 97 0.72 0.27 0.01 2.84 0.16
10.10 13 90 1.31 0.51 0.03 2.67 0.16
10.20 10 65 0.78 0.34 0.07 2.16 0.26
10.30 8 44 1.39 0.67 0.05 1.85 0.20
11.12 5 27 2.36 1.47 0.12 1.21 0.26
#3 FERHILEHERBHIEE
Table 3 Characteristic index of pest and neutral insects sub-communities
. Shannon . .
Date rSuFl) frfl;: Number Diversity index Evenness coDnggltIrlzgt)n rS1£ l?rclleesss Dominance
3.20 6 127 3.19 2.00 0.87 1.03 0.66
3.30 17 141 0.71 0.25 0.74 3.23 0.86
4.10 21 356 1.73 0.57 0.28 3.40 0.41
4.20 28 658 1.75 0.53 0.09 4.16 0.22
4.28 37 1306 0.98 0.27 0.01 5.02 0.53
5.10 26 1132 0.73 0.22 0.00 3.56 0.50
5.20 36 5074 0.37 0.10 0.00 4.10 0.33
5.30 30 771 0.48 0.14 0.00 4.36 0.59
6.10 30 187 3.04 0.89 0.16 5.54 0.81
6.20 32 390 2.29 0.66 0.04 5.20 0.54
6.30 28 153 3.45 1.04 0.15 5.37 0.87
7.10 24 582 1.31 0.41 0.01 3.61 0.59
7.20 23 576 1.31 0.42 0.01 3.46 0.56
7.30 23 523 0.98 0.31 0.01 3.51 0.66
8.10 16 495 1.04 0.37 0.02 2.42 0.52
8.20 15 651 0.85 0.31 0.01 2.16 0.38
8.30 23 420 1.33 0.43 0.02 3.64 0.37
9.10 12 857 0.74 0.30 0.00 1.63 0.63
9.20 23 591 1.29 0.41 0.01 3.45 0.73
9.30 9 235 1.73 0.79 0.05 1.47 0.62
10.10 6 217 2.54 1.42 0.11 0.93 0.70
10.20 11 190 1.95 0.82 0.12 1.91 0.31
10.30 10 223 2.07 0.90 0.07 1.66 0.24

11.12 11 150 2.43 1.01 0.16 2.00 0.25
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