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Effect of pupal exposure to different photoperiods
on emergence, mating and reproduction of
Grapholita molesta (Lepidoptera, Tortricidae)
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Abstract [Objectives] To investigate the effect of pupal exposure to different photoperiods on the emergence, mating and
reproduction of Grapholita molesta (Busck), a globally important fruit-boring pest. [Methods] Previous laboratory studies
show that the behavioral rhythm of emergence and mating in this species vary with duration of light exposure. Pupae were
exposed to 10 different photoperiods (L : D=0:24,2:22,4:20,8:16,12:12,15:9,16:8,20:4,22:2,240)and
the pupal period, mating age, mating duration, mating rate, the number of fertile eggs and adult longevity, were recorded and
compared among treatments. [Results] The pupal period of the 8L : 16D treatment group was the shortest. The mating rate

and number of fertile eggs of the OL : 24D treatment group were the lowest, and the mating age of the 24L : 0D treatment
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group was the highest. Female and male longevity were highest at 12L 12D or 2L : 22D. [Conclusion] Exposing pupae to

different photoperiods significantly affected emergence, mating rate and fecundity. Because photoperiod is closely related to

latitude, this sensitivity to photoperiod could cause differences in generation number, generation time and abundance over the

species’ range. In nature, both temperature and photoperiod can directly affect the occurrence of G. molesta, a species that also

has the capacity to has anticipate photoperiod.
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Fig. 1 The effect of different photoperiods on the pupal period in Grapholita molesta
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Histograms with different capital letters indicate significant difference of females, and histograms with
different small letters indicate significant difference of males (P<0.05). The same as Fig. 2 and Fig. 6.
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Fig. 2 The mating age of Grapholita molesta adults after pupal exposure to different photoperiods
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Fig. 3 The mating duration of Grapholita molesta adults after pupal exposure to different photoperiods
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Histograms with different small letters indicate significant difference (P<0.05). The same as Fig. 4.
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Fig. 4 The mating rate of Grapholita molesta adults after pupal exposure to different photoperiods
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Fig. 5 The number of fertile eggs of Grapholita molesta adults after pupal exposure to different photoperiods
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-312 - Chinese Journal of Applied Entomology

56

L:D=2:22
9.32+0.63 d
L:D=22:2
8.07+£0.54 d
5.90+0.30 d L - D=
12 012 14.63+£0.98 d
3 tig

Saunders 1970

2013
Bertossa 2010
2014
2-3
24L : 0D
0L : 24D
2012
6-9
1 3-9

L:D=12:12 15:9 16:8 20:

4

2013 Maruca vitrata



-313 -

x1 PEOMEXE DR OB EMY A ERKE
Table 1 Generations of Grapholita molesta and the light length in four regions in China

/ GPS
Gle(())cgarggﬁlc Regions Province City/Count in fo?ri:tion Generations Occtlilrr;znce Light length Literature
39°28'23.62"N 3 13 h 28 min-16 h 49 min
76°00'15.90"E 5 2013
1 5 151 52 min-17 h 22 min
6 2011
2 6 17 h 11 min-16 h 32min
7
3 7 17 h 14 min-14 h 53 min
8
4 8 16 h-13 h 4 min
9
5 9 14 h 14 min-13 h 4min
25°09'07.78"N 3 12 h 45 min-13 h 46 min
102°04'46.02"E 4
1 4 13 h 16 min-14 h 21 min 1998
5
2 5 13 h 59 min-14 h 34 min
6
3 6 14 h 29 min-14 h 15 min
7
4 7 14 h 31 min-13 h 35 min
8
5 8 14 h 2 min-12 h 50 min
9
6 9 13 h 19 min-12 h 50 min
/ 44°33'14.96"N 5 15 h 55 min-16 h 47 min
129°37'40.01"E 6 2011
1 6 16 h 36 min-16 h 5 min
7
2 7 16 h 26 min-14 h 39 min 2014
8
3 8 15 h 9 min-13 h 2 min
9
37°25'15.31"N 3 12 h 22 min-14 h 26 min Kong
112°33'06.06"E 4 etal.
1 4 13 h 38 min-15 h 46 min 2014
6
2 5 15 h 8 min-15 h 16 min
7
3 6 15 h 47 min-13 h 20 min
9
4 8 14 h 55 min-12 h 56 min
9
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