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A grey canonical correlation model for analyzing the stability of arthropod
community and its application in the tea plantation of Jinshan Fuzhou
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Abstract Stability is one of the most important characteristics in ecosystems. Based on the principle that the accumulative
generation can enhance the linear correlation of two monotone incremental sequences and the methods of canonical
correlation analysis a grey canonical correlation model is developed for analyzing the effect of population on the stability of
community and the ratio of m,/m, where m,is the total individual numbers of pests and m, their natural enemies used as
a stability index of community. The modeling procedure consists of the following steps 1  the individual number
sequences of populations are rearranged according to increasing sequence of total individual numbers of pests in the
community and the sequences divided by the differences of various populations for dimensionless transform and
accumulative generation 2 the canonical variables are determined by the canonical correlation analysis of pests and their

enemies the pests and their natural enemies used as independent and dependent variables and regression equations
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established based on the canonical variable pairs which meet the demand of linear fitting and inverse operation of
accumulative generation 3  the equations are linearly combined with a set of coefficients to ensure that the linear
combination of canonical variable of pests in regression equations has the greatest correlation coefficients with the sequence
of total individual numbers of pests in the model and 4 a model of mutual conversion of total individual numbers between
the pests and their natural enemies is developed by introducing the concept of conversion coefficient which is called a grey
canonical correlation model and can be used to analyze the effect of populations on the stability of community. The model
has also been employed to analyze the stability of arthropod community in the tea plantation of Jinshan Fuzhou Fujian
Province. The results is basically consistent with the data obtained from the field study which well indicates that the model

is feasible and applicable.
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1
Table 1 The quantities of pests in Jinshan tea plantation in every month Fuzhou
- Time Year-Month
Species 2002 2002 2002 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003
-10 -11 -12 -01 -02 -03 -04 -05 -06 -07 -08 -09 -10
.. 380 294 43 29 139 156 326 1052 1170 4 42 544 694
Empoasca vitis
67 5 5 14 11 168 62 52 10 2 51 286 58
Aphids ?
. 139 10 1 0 1 415 97 136 60 52 192 222 299
Whiteflies
. 165 74 190 108 24 39 89 42 59 6 197 1143 331
Thrips
. 96 35 6 12 10 51 92 4 50 1 93 369 216
Mites
27 27 1 5 11 8 7 10 48 3 10 20 20
Other leafhoppers
. 9 7 6 15 10 21 21 5 10 12 18 27 14
Weevils
28 11 9 1 2 0 3 3 7 1 42 31 22
Plant bugs
11 2 1 2 2 2 22
Lepidopteral larvae 0 3 0 6 3 8 7
. 1 0 1 1 1 3 2 3 10 1 5 9 15
Psocids
2
Table 2 The quantities of natural enemies in Jinshan tea plantation in every month Fuzhou
- Time Year-Month
Species 2002 2002 2002 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003
-10 -11 -12 -01 -02 -03 -04 -05 -06 -07 -08 -09 -10
. 206 72 35 41 66 62 98 119 163 235 129 257 332
Spiders
24 21 3 2 2 4 6 6 0 4 24 232 48
Polyrhachis vicina
62 32 1 1 4 15 69 52 91 71 44 396 196
Ants
2 1 4 11 14 1 2 2 1 13
Aphidiidae 7 3 0 0 8 8
. 108 91 15 45 28 45 50 57 63 25 29 133 210
Chalcids
1 1 2 14 2
Aphelinidae 5 60 6 3 > 0 > 8 5
. 89 9 0 5 2 6 6 49 37 4 60 52 72
Mymaridae
1 1 1 104 4 2 4 1 24
Trichogrammatidae 5 36 0 0 0
R 31 8 1 2 6 2 15 2 7 10 14 14 23
Scelionidae
2 1 1 11 1 1 2 127
Serphidae 35 8 6 3 8 0 3 0 8 328
1 6 1 2 3 13 6 3 2 2 2 3 2
Cynipids
2 22 0 3 3 2 2 2 0 3 1 1 6

Diapriid wasps
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Table 3 The weights and quotients of the populations in the conversion coefficients of total individual numbers between pests and natural

enemies and the ratios of them to quanta of their respective subcommunities

Insect pests Natural enemies
J b /s J by; /s
Species Weights % o Species Weights Yi i
1 .. 0.0009 0.1110 0.4260 1 . 0.0602 0.3061 0.2895
Empoasca vitis Spiders
2 0.0035 0.0789 0.0738 2 0.0733 0.0878 0.0682
Aphids Polyrhachis vicina
3 Whiteflies 0.0024 0. 1007 0.1375 3 Ants 0.0126 0.0392 0.1765
4 Thrips 0. 0009 0.0575 0.2153 4 Aphidiidae -0.3504 -0.1150 0.0187
5 Mites 0.0027 0.0747 0. 0905 5 Chalcids -0.0464 -0.1304 0. 1602
6 0.0213 0.1097 0.0170 6 0.0689 0.0474 0.0392
Other leafthoppers Aphelinidae
7 Weevils 0. 0455 0.1969 0.0143 7 Mymaridae -0.0158 -0.0197 0.0709
8 0.0238 0. 1006 0.0139 8 s . 0.0263 0.0155 0.0335
Plant bugs I'richogrammatidae
9 . 0.0357 0.0797 0.0073 9 . -0.2223  -0.0895 0.0229
Lepidopteral larvae Scelionidae
10 . 0.0667 0.0904 0.0045 10 . -0.0463 -0.0848 0.1043
Psocids Serphidae
11 . 0. 4406 0.0624 0.0081
Cynipids
12 0.0152 0.0022 0.0081

Diapriid wasps

2.2.3
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19% 20%

0.35 0.38 0.63
0.75 0.63 0.80 0.92 0.65 0.68 0.75 0.75

3
0.81 0.82 0.81 0.90
47%  35%
3.1 1955 Macarther
Shannon-Weaver
15
16
3.2
3.3
0
12 44
0 40% 48 0 35% "
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