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Simulation Study oir Effzcts of Immigration Population on Population Dy-

namics of Browu Planthopper

CHENG Jia’an” , ZHANG Lianguan” , FAN Quangenz’ and ZHU Zengrong”
("’ Zhejiang Agricultural University, Hangzhou 310029,% Jiaxing Pest Forecasting Station.Jiaxing 314000}

Abstract: Analysis of historical data indicated that the number of immigrants caught under light trap
during early August and the peak size of immigration generation observed in late rice fields were
significantly related to the peak size of the fourth generation, but not to tue peak size of the fifth generation
in Jiaxing, Zhejiang. A simulation study revealed that the populatioﬂ dynamics after immigration can be af-
fected directly or indirectly by three characterestics of immigration including total immigrants, starting
time and pattern through density dependent effects and the changes in living conditions for immigrants and
their descendants. In consequence, the forecasting can be improved by understanding interactions between
immigration population and other enviromental factors.
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Table 1. Historical profile of immigration caught under light trap and peak size of respective generations in fields of

Jiaxing, Zhejiang
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da 7R 8 H
obZed. 61 July Avgust i ATk S
June Toi:! Immi. 4th 5th
(M.D) 4 4y T4 45 g T
gen. gen.
Early Middle Late Early  Middle Late
1987 7.1 3 s 2 2 T2 0 12 2.65 107.25 4426
1979 7.12 ¢ 20 22 16 63 17 138 3.75 138.25 5277
1980 6.17 L5 2 164 1594 149 2188 523 4590 20.75  219.75 1399
1981 7.1 140 169 266 406 135 28 1150 363 64.75 1790
1982 7.8 5 1944 1704 59 112 68 3890 3.75 54.00 1855
1983 7.1 10 85 272 15 1 25 408 0.34 2925 2110
1984 7.2 10 3 2 11 0 0 26 0.14 1.40 101
1985 7.4 316 84 117 179 11 8 715 3.10 109.13 5888
1986 6.17 22 28 407 652 2 4 0 1115 1.00 47.25 1564
1987 7.2 408 14t 191 608 14 1! 1373 47.25 560.25 6121
1988 6.28 4 6 1 199 0 49 8 267 2.75 80.88 3099
1989 7.11 0 9 12 3 17 4 45 0.55 11.70 477
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Table 2. Population parameters of BPH simulated with observed immigration population

IEAREE T i HR
Immigration Population Fourth Generation Fifth Generation
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fields E3 9] Pcak Size  Total immi. Duration  (DAT) Peak sizz  (DAT) Peak size
Peak time (No./ 100 (No./ 100 (Davs) (No. / hill) (No. / hill)
(DAT) hills) hills)
i 14 338 5.50 16 33 0.68 61 26.07
2 8 2.36 3.50 9 25 0.41 55 26.04
3 12 1.10 2.60 26 34 0.29 61 14.04
4 11 3.00 4.00 13 30 0.54 61 24.86
5 13 4.46 6.40 15 32 0.82 61 30.54
6 12 1.98 2.95 14 32 0.39 64 17.14
7 8 10.00 11.40 11 28 1.09 61 58.12
8 5 5.03 6.10 19 25 0.72 53 41.45
9 13 3.45 7.25 22 34 0.91 64 24.58
10 9 2.05 2.50 9 28 0.33 61 1775
11 10 13.55 21.50 14 28 2.36 55 79.54
12 7 2.51 415 18 32 0.46 61 23.93
13 8 0.63 1.70 17 34 0.18 61 9.01
14 7 67.89 78.73 11 26 9.16 52 233.22
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Table 3. The effects of charateristics of immigration population on peak time and size at various generations
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