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Effect of chemical insecticides on the diversity of arthropods in

vegetable fields
HOU You-Ming', PANG Xiong-Fei’, LIANG Guang-Wen?, YOU Min-Sheng' (1. Coltege of

Plant Protection, Fujian Agriculture and Forestry University, Fuzhou 350002; 2. Laboratory of Insect Ecology, South
China Agricultural University, Guangzhou 510642)

Abstract: The effect of chemical insecticides on the structure and diversity of arthropods in various veg-
etable fields were studied. The results showed that the effect of chemical insecticides on the arthropods in
vegetable fields was reflected from the species structure, the diversity index and the distributive evenness
of species. Components of arthropod species fluctuated closely with the insect pests, predatory natural en-
emies and spiders. Without chemical insecticides in vegetable fields, the index of population trend (1) of
dominant insect pest decreased greatly, the control effect of natural enemies on major insect pests in-
creased, the diversity index of arthropod increased at the same time. Thus, limited use of chemical insecti-
cides, resumed the environment of vegetable fields destroyed by application of chemical insecticides, esca-
lation of the control ability of natural enemies to main insect pest would play an important role in the eco-
logical control of insect pests in vegetable fields.
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Table 1  The composition of arthropod species in different vegetable varieties
Type of vegetable fields Insect pests Predator  Parasita Spider Neutral Species  Individual
insects number number
Chinese cabbage
Chemical control 6 0 1 1 1 9 928
Natural growth 12 10 3 3 10 38 1719
Ecological control 12 9 4 4 10 39 494
Chinese Kale
Chemical control 6 0 1 1 2 10 298
Natural growth 12 9 4 4 12 41 5861
Ecological control 13 11 4 4 17 49 870
Pakchoi
Chemical control 4 0 0 2 3 9 320
Natural growth 12 9 3 4 11 39 5408
Ecological control 10 10 3 4 11 38 742
Radish
Chemical control 6 1 2 2 3 14 1322
Natural growth 12 10 3 4 12 41 4910
Ecological control 11 11 4 4 12 42 754
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Fig. 1 The compositional proportion of arthropod species in different vegetable varieties
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Table 2 The diversity index of arthropod in different vegetable varieties

D Diversity index

Type of vegetable fields H' H Dmc Evenness E Dominance d
Chinese cabbage 3.9190 3. 8483 0. 6810 0. 7468 0. 2408
Natural growth Chinese Kale 3.4661 3.4408 0. 6368 0. 6558 0.2387
Pakchoi 3.5341 3.5093 0. 6468 0. 6597 0. 2787
Radish 3. 7785 3.7490 0. 6689 0.7053 0.2358
Chinese cabbage 2.3744 2.3421 0.5284 0. 7491 0. 3599
Chemical control Chinese Kale 1.8268 1.7623 0.4231 0.5763 0. 4664
Pakchoi 1. 9689 1. 8900 0. 4460 0.5927 0.5156
Radish 2. 3046 2.2726 0.4955 0.6053 0. 4304
Chinese cabbage 4.7617 4.5461 0. 8192 0. 9009 0.0992
Ecological control Chinese Kale 4. 3899 4.2426 0. 7459 0. 8365 0.1483
Pakchoi 4.8453 4. 6850 0.7979 0. 8630 0.2210
Radish 4.5374 4. 3760 0. 7559 0. 8415 0.2122
@ H'  Shannon-Wiener [2~5], Shannon-Wiener diversity's index, I  Brillouin 691, Bril-
louin diversity's index; Dme¢  Mclntosh [3:10], McIntosh diversity’s index
3 W ( Shenzhen, Longgang,1997~1999)

Table 3 The dominant concentration of main groups of arthropod in different vegetable varieties

Type of vegetable fields Insect pests Predator Parasita Spider  Neutral insects
Chinese cabbage 0.1078 0.0017 0. 0007 0. 0004 0.0024
Natural growth Chinese Kale 0.1191 2.0D-5 0. 0002 9. 0D-5 0.0118
Pakchoi 0.1335 0.0021 0.0021 8. 0D-5 0.0031
Radish 0. 0826 0. 0005 0. 0030 0. 0001 0.0302
Chinese cabbage 0.1703 0. 0000 2.90D-5 4. 64D-5 0. 0686
Chemical control Chinese Kale 0.2337 0. 0000 1. 80D-4 1.13D-5 0.1002
Pakchoi 0.2853 0. 0000 0. 0000 4. 88D-5 0.0760
Radish 0. 2266 1.43D-5 1.43D-5 7.44D-6 0.0419
Chinese cabbage 0.0311 0. 0092 0.0021 0.0023 0. 0026
Ecological control Chinese Kale 0.0122 0. 0077 0. 0084 0. 0015 0. 0503
Pakchoi 0.0244 0.0016 0. 0020 0.0012 0.0228
Radish 0. 0200 0. 0025 0. 0030 8. 86D-4 0.0483
D Simpson [11.12] Simpson index of dominant concentration C= Z (n;/N)?
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Fig. 2 The dynamic change of arthropod characteristics in different vegetable varieties
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Table 4 The analysis of variance of structural characteristic of arthropod in different vegetable
Insect pest Neutral insects Parasita
Type of vegetable S N E H' S N E o S N E o
Natural growth A A A A A A A A A A A A
Chemical control B B A B A A B B B B A B
Ecological control A B A A A A A A A A A A
Fo. o1 Value 84.2 13.4 6.1 39.8 4.1 0.2 8.9 8.4 24.1 18.0 4.6 9.1
Predator Spider Community
Type of vegetable S N E H S N E H S N E H'
Natural growth A A A A A A A A A A AB A
Chemical control B B B B C B A C B AB B B
Ecological control A A A A B A A B A B A A
Fo.o1 Value 141.2 79.2 28.6 24.3 52.3 57.1 6.3 50.3 241.4 7.2 6.1 88.9
g Species number, N Individual number, E [8:13]Evenness, ' Shannon-Wiener
[2~5]Index of diversity,F Critical value Fo.o1= 5.79
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