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A population dynamics model of Helicoverpa assulta(Guenée) (lepi-

doptera :noctuidae)

XIE Li-Qun+ZHANG Xiao-Xi  (Depertment of Plant Proteceion, Nanging Agriculiural University, Nanging
210095 ,China)

Abstract:Based on the experimental population study of tabacco budworm( Helicoverpa assuita) .a popula-
tion dynamics model was constructed by combimung the dimension-changeable matrix and difference equa-
tions. In this model..matrix blocks were adopted and calendar time (dav)was used as time scale. The vari-
ability of developmental rate ‘among individuals could be described by stretching dimensions of the martrix.
Because the vectors of develapment stages adjusted with the variance of matrix dimensions. this model
could be applied in temperature-changeable conditions. The population dynamics of the changeable temper-
ature was simulated by exporting the variation of development and population size in different stages. This
theoretical simulating model needs to be localized in the future.
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Table 1 Calculation method of individual development of tobacco budworm
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Table 2 The theoretical model of relationship between the survival

rates( y)and temperature(x’

B BACE YStage HE ip #f #% Theoretical equations
i Egg y=—0.0030x*+0.1625x—1. 4234
1~ 20
= — 0. 001072 400 0508r —0. 1435
lst~2nd
i I 3rd y=—0. 0012224 0. 0724xr—0. 0839
Larvae AR 4th y=—0.00122%40. 05T78x—0. 2608

Hj ¥ Prepupae
#§ Pupae

S 5th y=—0
G 6th y=—0.
00252 4+0.1262xr—0. 6168
. 003522 4-0.1765xr—1. 3882

3020r+102. T720(r=0. 092357

101124+ 0. 0613xr—0. 2141
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Table 3 A supposed example of simulated population dynamics of tobacco budworm

HY HAFHEFE L
Date Mean tempera- Egg

2 g hE

Larva numbers

Wi ]
Perpupae Pupae  Adult

e Bh#

Total

(morth ture of decade 15 i I £y ) 33 6% numbers numbers numbers numbers
+day’  days(C) 1st  2nd  31d  4th  5th éth

0g-10 24. 8 100 A0 140
06-11 25.6 75.0  48.7 9.1 132. 8
06412 25.6 50. ¢ 571 18. 4 125. %
06+13 25. 6 25.0 66. 4 26. 7 o8 118. 8
0614 23.6 c. 3 74. 6 27.% 8.3 c.1 112. 2
U615 25.§ 56. 3 35. 5 15.3 1.5 0.0 108. 9
06+16 25.6 37.7 43.6 16.8 3.0 0.3 106-4
0617 25.6 18. 9 50. T 17. 8 14.1 2.2 0.0 103. 7
065+18 25.6 1.0 51.0  24.1 16. 2 7-8 0.4 100. 5
06-19 25. 6 0.0 34.6 30.1 17.8 13.5 2.6 98. 48
CE+20 23.8 17. 4 3.6 23.3 15. 9 B.4 96. 6
06+21 26.3 2.3 29.6 28.5 18. 0 16,90 0o G4. 6
06-22 26. 3 0.1 16.1 30. 2 22.9 24. 0 0.4 0.0 93. 8
0623 26. 3 35 27.6 27.6 i1. 8 2.3 0.1 93.1
0624 26.3 0.3 15-9 29.1 3.0 77 0.7 92. 7
0635 26.3 0.0 4.7 25. 8 45, 9 12.9 3.1 §2. 4
06«26 26. 3 G.7 15.5 51.8 15.7 8.5 G2.2
06+27 26.3 0.1 5.2 52. 8 18.2 15.9 §2.0
UG+28 26.3 1.0 44.9 22.7 24. 2 1.9
06-29 26.3 0.1 0. 3 27.1 34.2 §1.7
06+30 26.3 0. 16. 1 28-6 46. T 91. 4
07«01 26.35 5.2 25.2 60. § §1.1
07«02 26.5 1.0 15.0 74. 1 90. 8
07-03 26.5 0.1 6.3 84.2 Q0. 6
ar+04 Z26. 5 0.0 1.3 88. ¢ 80. 5
07«03 26.5 o2 90. 2 0.0 §0.5
07«06 Z26.5 [E 90. 3 0.1 50. 4
07-07 26,5 85. 8 0.7 G0. 4
07+08 26.5 87.3 2.9 %0. 3
07«09 26.5 81. ¢ 2. 0.
07-1C 26. 5 74. 5 14.9 84. 5
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Spatio-temporal explicit interactive model for forecasting the pine

caterpillar population dynamics

ZHOU Guo-Fa' , XU Ru-Mei!, L1 Tian-She [lgz (1. College of Biological Sciences.Beiping100875,2, Ia-
strtucte of Farestry ProtectionChinese Academy of Forestry,Heejing , 100091}

Abstract:Based on the spatial-temporal characteristics of interaction of pine caterpillar larvae population.a
three-dimensional correlogram and spatially mixture-regression model was proposed. The correlogram in-
cludes both spatial and temporal correlation analysis,the forecast model includes three compaonents .tempo-
ral and spatial auto-regression.and spatio-temporal trend surface. As for the forecasting of pine caterpillar
density distribution,both temporal correlation and the intensity of spatial interacrion were determined by
correlogram. The forecasted larvae density of pine caterpillar has the similar trend,both temporally and
spatially,as the sampled density in the field. The resultant distribution of larvae density can provide an
easy-using image for TPM.

Key words : spatio-temporal eorrelation,spatio-temporally explicit model ,pine caterpillar.forecast.
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