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Ovarian Development of Adult Females of Cotton Bollworm and Its

Relation to Migratory Behavior Around Bohai Bay of China
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Abstract: The Cotton bollworm, Helicoverpa armigera (Hinber), is one of the most important
agricultural pests in China. Its seasonal migration, together with the ability in facultative diapause, is
responsible for its pest status in different climatic regions. The region around Bohai Bay. where cotton
bollworm occurs seriously in most of the years, is a major area for cotton and corn production in China.
Therefore, it is extremely important to conduct experiments in the area on migration of cotton bollworm so
that we can have better understanding of the general migration principle of the pest. Here reported are the
research results on ovarian development of adult cotton bollworm females captured in Bohai Bay and its
relation to migratory behavior of cotton bollworm.

The experiments were conducted from 1996 to 2000 in Beijing and Langfang City of Hebei Province.
and Liaoyang City of Liaoning Province, which respectively located in south and north parts of Bohai Gulf.
One 300W ground lighttrap was used to monitor adult dynamics of cotton bollworm in Langfang. and a
300W searchlight trap were set up in the top of a building (25 meters high) at Institute of Plant
Protection, CAAS, in western suburban of Beijing for sampling insects from high altitude. In Liaoyang, a
trap based on wilting poplar was designed to attract the adults of cotton bollworm. The population
dynamics of cotton bollworm moths were monitored from early June to early September. The number of
H. armigera adults caught in the traps were recorded each day, and the females were sectioned and graded
according to ovarian development. The relationship between moth origin and developmental grade of their
ovary was analyzed with the method described by Chen et al. and Li et al.

Three generations occur for this pest in Bohai Bay area each year. The results indicated that the first
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generation moths in both Langfang and Liaoyang, immigrated from middle or southern part of northern

China, and the second or third generation moths originated mainly in local sites in most years while the

moth immigration still occurred. The moths captured with a light trap from high altitude, in whole season

in west suburban area of Beijing, showed that most of them were at pre-mature stage, implying that they

possessed the physiological characteristics of migrating insects. Therefore, it is concluded that the

migratory activities of cotton bollworm moths could take place in every generation.

Key words : Helicoverpa armigera; migratory behavior; ovary development
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o 1 2 )
s 3 3 2 Table 1 Mating number in different stages of the adult

ovary development (1999, Langfang)

1 1 1 2 3 4
’ , . . , Ove Virgin  Mating  Mating Mating Mating
2.9206+£1.70%,2 17.07%6410. 80 ‘:drfl moth 1 time 2 times 3 times 4 times
3 80.01%, 1 N7 ) )
.2 1 1 94. 87 5.13 0 0 0
2 26. 44 49.42 21.84 1.15 1.15
39.27% +6.36%,2 16.91% +1.18%,3 3 12.07 43,96 38. 79 5. 17 0
43.65 % 2 4 0. 86 23.28 25. 86 12.07 0. 86
3 1~2 5 1. 04 21. 88 41. 67 13.54 1.04
° 6 1. 04 29. 87 41.56 25.97 1. 29
69.77%,3 30.25 %,
1997~2000 . 1.2 3
35.91%.17.17%  26.97%, s 1
. 1. 2 3 1~2 65.42% .81.66%  68.40%,
3 s ( ) 2m, 10m 30m'™8,
25m . ,1997 6 17 10 6
537 ,1998 5 6 10 1 510 . 3 .1 2
1999 2000 1 .2
4.38%  16.32%, . 2 ,1999 2
42.52%, , 2000 2 16.94%, . 2a 3
.3 56.75% 58.12%, (R YL
75%~93.69%, , 1999 1 ,
93.69%, 2 3 s 75.20%  75%C  3),
2 %)

Table 2 Proportions of different stages of ovary development of adult female captured from Beijing and Liaoyang

1 2 3 =4
. Type of moths . . . . .
Location Generation Stage 1 Stage 2 Stage 3 —=Stage 4
captured
1 51.1249.53 14.30+4. 20 26.484+17.79 8.10 £5.48
Beijing Air lighttrap 2 67.42413.98 14.2443. 44 14.22+13. 65 4.11£4. 96
3 55.33413.07 16.84=+5. 56 11.22+2. 44 16.67+15. 82
1 2.92+1.70 17.07+£10. 80 58.39411.17 21.62412.91
Liaoyang Ground trap 2 39.2746. 36 16.914+1.18 31.58+6.26 12.07£6.51
3 53.324+6.19 16.45+3. 83 22.694+1.00 7.5641.36
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Table 3 The mating proportions of the adult females captured from air and ground
1 2 3
. Type of moth Adult females of Adult females of Adult females of
Location Year X i X
captured 1% generation 27 generation 3™ generation
1997 38.71 17.39 20. 31
Beijing Air lighttrap 1998 50. 00 12.90 15.12
1999 35.71 8.31 48. 43
2000 19. 23 30. 00 24.00
Average 35.9146.35 17.15+4. 67 26.9747.39
1999 93. 69 75.20 75.00
Langfang Ground lighttrap 2000 83.58 87.95 78.26
Average 88.6445.06 81.5846.38 76.63+1.63
o 4 CZP)
05,90 Table 4  The proportions of different stages of ovary
1 development of adult female captured from Langfang
o 1
Genera- 1~2 3~4 5~6
s o Year . . . . _
tion Stage 1~2  Stage 3~4  Stage 5~6
[10] 1
’ 1999 1% 4.38 31.34 64.17
s ond 42.61 46. 31 11.07
, 31 48. 65 29.72 21.62
2000 1 16. 32 66.92 17. 00
° 2nd 16. 94 45.01 38.03
\ , 3¢ 27.35 56. 84 15.81
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