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A study on spatial structures of the adult population of the cotton

bollworm (Helicoverpa armigera)

GE Shao-Kui, LI Dian-Mo, ZHANG Guang-Xue  (Institute of Zoology, Academia Sinica, Beijing
100080,China)

Abstract: The densities of adult population were investigated by pheromone-trap from the overwintering
generation to the third generation. The spatial models would be simulated by four types of models in geo-
statistics ,and simultaneously their spatial relationships were also analyzed,the results could be made: (1)
In the overwintering generation,the spatial structures were simulated by linear models in the directions of
omnidirection, 90° and 135°;but the spatial structures were described by spherical model and exponential
model,respectively.in the direction of 0° and 45°. The ranges of spatial were 6. 01~8. 01 units (per unit is
100 m) ,the sample variance were 150~180,the degrees of heterogeneity were 54. 6~83. 5. (2)In the first
generation, the spatial structure were simulated by linear models in the directions of both omnidirection
and 45°,but each of spatial structures were exhibited spherical models in the other three directions:0°,45°
and 135°. The ranges of spatial dependence were 16. 02~19. 07 units,the sample variance were 2600 or so .
the degrees of heterogeneity were 536. 10~ 588. 10. (3)In the second generation, models of the spatial
structures were exponential with the exceptions of the directional analyses in the other two directions
(90°,135°), which were spherical models. The ranges of spatial dependence were 4. 54~ 5. 33 units,the
sample variance were 53.49~54. 96,and the degrees of heterogeneity were 5.56~25.93. (4)In the third
generation,the spatial structures were simulated by exponential model in three directions:omnidirection.,

45° and 135°,but the spatial model was spherical in the direction of 0°,and the model was linear in the
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direction of 90°. The ranges of spatial dependence were 4. 31 ~5. 33 units,the indexes of spatial depen-
dence were 1199. 53~2311. 72,and the degrees of heterogeneity were 219. 93~610. 64.
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Table 1 The spatial structure of the cotton bollworm 135° ; R 5m
in the overwintering generation , , (
25.93~5.56),
Range of  Sample Index Coefficient
Direction Model depend- variance of hetero- of
ence geneity determination ’
® 2 >7.96 >164.30  83.50 0.72 '
0 ® 8.0l 150.00  73.60 0. 61 2.4
45° ©6.01 180. 60 57.10 0. 62 s
90° P >4.61 >216.00  54.60 0. 62 C .
135° © >20.99 >172.3  68.70 0. 63 +45°,135° ’
,, 0° s, 90° ; (
(DOmnidirection  @)Linear model (3)Spherical model
) ;

)

(MHExponential model ()Linear model (©Linear model
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Table 2 The spatial structure of the cotton bollworm

in the first generation

Range of Sample  Index of o
o ) Coefficient of
Direction Model depend- variance  hetero- o
determination
ence geneity
! @ >10.00 >2208 588. 10 0. 95
0° 19.07 2614.0 536. 00 0. 89
45° U >8.63 >2243.4 584.00 0. 90
90° © 16. 02 2602.0 563. 00 0. 89
135° ¢ 18.71 2610.0 587. 00 0. 88
(DOmnidirection  @)Linear model @)Spherical model

(MLinear model

3

(3)Spherical model

©)Spherical model

Table 3 The spatial structure of the cotton bollworm

in the second generation

Range of Sample  Index of o
. . . Coefficient of
Direction Model depend- variance  hetero- o
determination
ence geneity
L @ 4.54 56. 87 18. 00 1. 00
0° 5. 00 53. 60 5. 56 0.74
45° ! 5.00 53.49 6. 87 0.73
90° 2 4.58 64.48 25. 60 0.75
135° ¢ 5.33 64.96 25.93 0.75
(DOmnidirection @ Exponential model (3)Exponential model

(MHExponential mo

4

del

(3Spherical model

©Spherical model

Table 4 The spatial structure of the cotton bollworm

in the third generation

Range of Sample Index of o
Coefficient of
Direction Model depend- variance  hetero-
) determination
ence geneity
L 2 4,44 1346.00  482.67 0.98
0° 4. 31 1272. 42 516.51 0.51
45° @ 5.00 1199.53 291.93 0.50
90° % >4.58 >1356.0 610.64 0.51
135° © 5.33 2311.72  493.67 0.52

(DOmnidirection

(2)Exponential model

(MHExponential model

(3)Linear model

(3)Spherical model
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