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Simulation Study on Effects of Temperature on Population
Dynamics of Brown Planthopper
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Abstract: Based on the data from Jiaxing, Zhejizcg Province in 1976-1988, tiae relationship between
population dynamics of brown ='anthopper Niluparveta ligens stil aid (emperature was studied.
Simulation study in“i.ated that temperature was one of the ey tactors affecting population development
after izunigration, the only ternperature differcics among years could cause 5 and 10—day discrepancies in
peak time,and .62 and 2.25 times discrepancies in peak size. respectively to the fourth and fifth genera-
Llion; the effects of temperature in September on population growth was more important than that in Au-
gust; while the mid— September was the key period for temperature effects. The results are consistent with
the historical data in Jiaxing, Zhejiang. Meanwhile, simulation analysis revealed that the effects of temper-
ature on population dynamics were related to both characteristics of population development and season-
al variance of temperature at a particular area, as well as biology of brown planthopper.
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Table 1. A historical profile of average seasonul temperature and peak density of brown planthopper at Jiaxing.
Zhejiang
FoH R & AL b
Average temperature(C) B A% i
E4y 8 A /100 M Gk /)
Year August September Immigrants Peak
4 4 Fh i Ty Fa /100 hills density
Early Middle Late Early Middle Late (No. 7 hill)
1976 29.6 29.4 27.6 24.5 21.1 19.5 2.20 34.29
1977 30.0 24.9 24.8 26.4 233 21.3 2.00 21.61
1978 29.6 28.4 27.5 26.1 223 20.7 2.65 44.26
1979 29.6 27.3 25.4 22.8 25.0 20.3 3.75 52.77
1980 24.8 239 25.8 24.0 21.9 18.7 20.35 13.99
1981 28.4 27.4 26.9 23.0 19.9 22.0 3.65 17.90
1982 27.6 28.2 25.3 24.7 21.8 19.9 3.75 18.55
1983 30.5 27.2 25.6 26.2 23.7 22.5 0.34 21.10
1984 29.3 26.8 27.2 24.8 20.6 22.5 0.14 1.01
1985 28.3 27.5 26.7 26.7 25.4 20.4 3.10 58.88
1986 28.5 29.1 24.9 253 20.3 20.0 1.00 15.64
1987 29.4 27.6 284 24.3 22.1 20.8 47.25 61.21
1988 274 28.1 24.4 24.6 22.6 20.4 2.75 30.99
FEHEX 28.7 274 26.2 249 22.3 20.7 7.15 30.17
BRI Se 04] 0.42 0.35 0.34 0.47 0.31 3.63 5.24
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Table 2. Peak time and size of the fourth and fifth BPH generation simulated with historical observed temperature

Lt & i ®R

PR Fourth generation(G4) Fifth generation(G5)

=12 2] EE R =FEAER P12 EhE M E AL
Year BRERY) Ck/ B MEHH  (BRERE /M) 3

Peak time Peak size Growth rate Peak time Peak size Growth rate

(DAT) (No. 7 100 hills) (G4/ G3) (DAT) (No. / hill) (G577 G4)
1976 30 50.35 15.88 59 18.12 35.99
1977 33 95.20 30.03 63 51.71 54.31
1978 32 49.13 15.50 61 22.77 46.34
1979 28 60.23 19.00 61 36.72 60.97
1980 31 111.35 35.13 65 35.15 31.57
1981 32 66.95 21.12 69 18.96 28.32
1982 28 56.31 17.76 64 25.43 45.16
1983 33 66.71 21.04 62 45.56 68.29
1984 30 75.86 23.93 67 26.95 35.53
1985 32 66.95 21.12 61 46.31 0%.17
FEHEX 30.90 69.90 22.00 63.20 32.77 47.57
IR Se  0.59 6.25 1.97 ¢ 98 3.82 4.76
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Table 3. Effects of temperature observed in August and September on peak time and size of the fifth generation

8 Al <iE 9 A<

P Temperature observed in Aug. Temperature observed in Sep.
[1:diagia) o e B i e e [ &

Year BREXE) Gk /M) t: 293 9} Gk/ W)
Peak time Peak size Peak time Peak size
(DAT) (No. / hill) (DAT) (No. / hill)

1976 61 23.76 65 20.93

1977 64 31.60 63 39.82

1978 61 23.90 61 27.88

1979 61 25.76 64 41.74

1980 64 38.72 66 24.09

1981 61 29.75 70 21.01

1982 61 38.78 62 26.25

1983 61 2592 62 47.09

1984 61 33.31 67 23.70

1985 61 29.63 61 45.87

FHHEX 61.6 30.113 64.1 31.839

FrifEi% Se 0.32 1.756 0.92 3.335
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Table 4. Changes of population size caused by variance of average temperature over 10—day period
Kl 8 B 1 AB# 7H 22 AB#
Temperature Transplanted on Aug.1 Transplanted on July 22
b Fulet A At h s BXREE AARELE BREER SRAEhE SEER
Gk /7B (%) Gk /W) (%) C Y@ (%)
G5 peak Comp. G5 peak Comp. GS5 peak Comp.
size to CK size to CK size to CK
Treatment and period  (No. / hill) (%) (No. / hill) (%) (No. / hill) (%)
EBm—E +1T
THLE® - - 40.33 —4.5 30.01 -11.7
8 A LA 26.63 -7.2 35.52 —-8.4 34.23 0.8
8 Hh 4y 25.33 ~11.7 41.51 -1.7 36.06 6.1
8 AT 29.69 3.5 41.23 24 35.01 3.0
9 H 1A 28.93 0.8 39.05 -7.5 38.43 13.1
9 Aty 39.78 38.7 42.57 0.8 40.30 18.6
9ATH 30.23 5.4 42.23 0 56.67 66.8
BiE—E -IC
7TATFH - - 44.86 6.2 37.74 il
8 A LA 31.37 9.4 51.53 22.0 32.80 3.5
8 g8 31.02 8.1 42.28 0.1 31.39 -7.6
8ATH 27.57 -39 43.86 3.4 14.21 0.7
9 A LM 26.92 —6.2 41.67 -23 29.06 -14.5
9 Aty 23.47 —-18.2 40.38 —4.4 28.34 -16.6
9ATH 27.14 -5.4 4225 0 30.65 —9.8
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