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Initiation and Termination of Pupal Diapause in the Oriental Tobacco
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Laboratory and field studies were conducted to investigate the initiation and termination fac-
tors for pupal diapause in the Oriental tobacco budworm, Heliothis assuite Guenee. Diapause
induction was dependent on photoperiod and temperature experienced by 4th and 5th instar
larvae. One hundred percent of pupal diapause was obtained when larvae were grown at 10L/
14D or shorter and 20°C. But at 25°C the maximum rate of diapause was only about 85% at
8L/16D, the shortest photoperiod tested in this experiment. Adults, eggs or pupae did not re-
spond to diapause-inducing environmental conditions. The critical photoperiod was 12-12.5hr
at 25°C and 14-14.5hr at 20C. In the field-collected sample 100% of diapause rate was ob-
served on Sept. 20 and thereafter in Suwon and middle part of Korea. Cold temperature treat-
ment was not necessary in the termination of pupal diapause, but accelerated adult develop-
ment.

KEY WORDS Oriental tobacco budworm, Heliothis essulta, pupal diapause, diapause in-
itiation, diapause termination, diapause period
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Fig. 1. Effect of different photoperiods on diapause
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Fig. 3. Larval periods of H. assulta reared on an ar-
tificial diet at 20°C under different photoperiods (Il
. diapause-destined larvae JJf : nondiapause-de-
stined larvae).
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Fig. 4. Larval periods of H. assulta reared on arti-
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Fig. 5. Comparison between H. assulta pupal di-
apause rate of field-collected larvae andout door
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Table 1. Developmental stage sensitive to diapause induction in Heliothis assulla

Adult Egg L1 L2 L3 L4 L5 Pupa Number Diapause( %)

/177 10 0
/117 350 0
117/ 29 0
i /117 25 0
/717 /117 117/ 19 0
/117 /117 /117 /117 29 0

/777 /177 /177 1777 /117 12 100.0

VIV VTV Vi 13 100.0

/A 23 1000

/1177 29 70.0
/1 30 0

74: Diapause-inducing condition (10L : 14D/20C).
[J: Nondiapause-inducing condition (16L : 8D/25C).
L1-L5: 1st-5th instar larvae.

Table 2. Diapause rate of H. assulta pupae obtained from larvae collected in the field

Date Instar at collection Number collected Number pupated Diapause( %)
1987
Sept. 2 3rd, 4th 48 32 0
5th 51 40 20.0
Sept. 7 3rd, 4th 52 40 0
5th 25 16 30.0
Sept. 9 3rd, 4th 25 21 0
5th 31 26 38.5
Sept. 16 3rd, 4th 21 13 0
5th 35 22 45.5
Sept. 22 3rd, 4th 18 15 0
5th 22 15 66.6
Sept. 27 3rd, 4th 13 9 0
5th 20 13 90.9
Oct. 4 3rd, 4th 33 25 0
5th 25 13 92.3
Oct. 6 3rd, 4th 36 22 0
5th 25 15 100.0
1988
Sept. 2 3rd, 4th 12 10 0
5th 32 20 20.0
* Sept. 7 3rd, 4th 10 8 0
5th 22 18 33.3
Sept. 9 3rd, 4th 10 9 0
5th 17 12 33.3
Sept. 16 3rd, 4th 0 0 -
5th 34 21 33.3
Sept. 22 3rd, 4th 20 15 0
5th 33 20 40.0
Sept. 27 3rd, 4th 22 18 0
5th 21 15 66.6
Oct. 4 3rd, 4th 14 10 0
5th 31 20 75.5
Oct. 6 3rd, 4th 10 8 0

5th 20 15 100.0
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Table 3. Pupal diapause rate of field-collected H. asswlfa. Only 4th and 5th instar larvae were collected
and subsequently reared to pupate in the laboratory without heating or additional lighting (1989)

Collection site Collection date

No. larvae collected Diapause rate( %)

Suwon Aug. 23
Suwon Aug. 29
Ochang Aug. 31
Goisan Sept. 1
Jeungpyung Sept. 1
Jinchon Sept. 1
Suwon Sept. 6
Suwon Sept. 13
Suwon Sept. 20
Jeungpyung Sept. 21
Goisan Sept. 21
Eumsung Sept. 22
Suwon Sept. 30
Suwon Oct. 6

15 0

30 53.8
47 34.0
24 57.7
28 32.1
18 66.7
52 34.6
34 95.8
26 100.0
17 100.0
101 100.0
24 100.0
18 100.0
44 100.0
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Fig. 6. Duration (at 16L/8D and 25C) of H.

assulta pupal diapause initiated at different

photoperiods and temperatures.
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Fig. 8. Effect of chilling on the duration (at 16L/
8D and 25C) of H. assulta pupal diapause initiated
at 25°C and different photoperiods. (Il 8L/16D, il
12L/12D, i 13L/11D)
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Fig. 9. Effect of different temperatures (ll: 20C,
. 25C) on the termination of H. assulta di-
apause, after chilling for 45 days, initiated at 25°C
but under different photoperiods.
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Fig. 10. Effect of different temperatures (ll: 25C,
I 30C) on the termination of H. assulta di-
apause, after 60 days of chilling, initiated at 25C
but under different photoperiods.
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Table 4. Developmental period of diapausing pupae of H. assulla at different temperatures after chilling
(at 6°C) for 30 or 45 days

Temperature Chilling Diapause-inducing Pupal period
period(days) temperature(C) (days)

20C 30 15 475 + 0.6

20 474 + 1.1

45 15 472 + 1.3
____________________________________________________________________________ 20 4712308

23C 30 15 316 £ 1.1

20 32.2 £ 0.8

45 15 314 + 1.1
____________________________________________________________________________ 20 . 3axlz

25T 30 15 214 £ 1.1

20 21.2 £ 0.8

45 15 214 + 1.1
____________________________________________________________________________ 20 2808

30C 30 15 16.8 + 0.8

20 16.4 £ 0.5

45 15 18,8 + 0.8

20 184 £+ 1.1
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