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Effect of Photoperiodism on the Larval Development, Adult
Emergence and Fecundity of the Rice Moth Corcyra
cephalonica (Stainton), at Constant Temperature (Gelechiidae:
Lepidoptera)

Yau-I Chu, Meng-Ping Tu Department of Plant Pathology and Entomology, National Taiwan University, 1 Roosevelt Road, Sec.IV.,
Taipei, Taiwan, R.0.C.
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ABSTRACT

The objective of our work was to seek the optimum photoperiod for larval
development, adult emergence and fecundity of the rice moth, Corcyra
cephalonica to abbreviate the moth collection period during mass production of
the egg parasitoid Trichogramma ostriniae. The rice moth was reared with
various photoperiods (L : D=24:0, 20: 4, 18:6, 16 : 8, 14: 10, 12: 12, 10 : 14,
8:16, and 0 : 24) at constant temperature 28+1°C and 80+5% R.H. The adult
emergence under 16L : 8D was nearest to a normal distribution. Significant
emergence peaks were observed at 18L : 6D and 20L : 4D, whereas those of 24LL
and 24DD occurred much delayed. The appearance of emergence peaks became
insignificant gradually when scotophase was extended, and so were larval and
pupal development. The mean duration from egg inoculation to adult emergence
was least (70.1 days) under 16L : 8D and was greatest (86.5 days) under 24DD
for the males, but were least (77.9 days) and greatest (89.0 days) under 16L : 8D
and 24LL, respectively, for the females. Under the photoperiodism 20L : 4D,
18L : 6D, 16L : 8D, 14L : 10D, and 12L : 12D, male moths began to emerge at 10
~12 hours after lighting. At 10L: 14D and 8L : 16D, adult emergence
concentrated at two hours after darkness. In the cases of 20L : 4D and 18L : 6D,
the females began to emerge at 11~12 hours after lighting. Under the
photoperiodism of 16L : 8D, 14L : 10D, 12L : 12D, 10L : 14D, and 8L : 16D, the
emergence concentrated at four hours after darkness. Male moths emerged
about 2~3 hours earlier than the female moths in all treatments ; the peaks
became apparent as the scotophase was prolonged and were much more
significant in the females. The smallest fraction of adult emergence (18.9%) was
found for moths reared at the photoperiodism 24LL, whereas the greatest one
(35.8%) was observed for those reared under 18L : 6D. There was a tendency
that the longer was the scotophase the less was the adult emergence. The
correlation between length of scotophase and the number of eggs deposited per
female or oviposition period were insignificant. The least fecundity (857.6
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eggs/ %) was found for females from 24LL, whereas the greatest one (540.5
eggs/ %) was ones from 8L :16D. The latter was however insignificantly
different from those from other treatments. The oviposition periods of the
females from 12L : 12D and 16L : 8D were brief than those from 18L : 6D (8.7
days) and 24DD (9.0 days).The intrinsic rate of matural increase (r) and finite
rate of increase (1) were calculated for each treatment. The greatest values of r
and A were found for 16L : 8D; they were 0.11571 and 0.91192, respectively. The
least values of r (0.08857) and A (0.42647) appeared for moths from 24LL

treatment.
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Fig. 1. Adult emergence distribution of Corcyra cephalonica at different photoperiods (28+1°C, 80+5%R.H.).
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B SKRRERRLENZ RATHERTHMLM(281°C, 80£5%RH.)

Table 1 Percent adult emergence and development period of Corcyra cephalonica at
different photoperiods (28+1°C, 80+5%R.H.)

Adult Mean development period (days)”
Photoperiod emergence”

(%) 8 2
24LL 18.9 84.1+5.7 89.0£5.1
20L : 4D 31.2 75.2+3.2 79.3+£3.7
18L : 6D 35.8 73.7+3.1 79.1+£34
16L : 8D 33.7 70.1+3.3 77.9%£3.3
14L : 10D 33.1 75.5+3.3 80.4+3.7
12L : 12D 30.7 76.1+3.5 82.2+3.4
10L : 14D 28.6 782134 86.8+4.4

8L : 16D 26.2 78.71£3.5 88.3t4.5
24DD 31.4 86.5+4.3 88.3+3.9

No. of adults emerged within 105 days

1

No. eggs inoculated

%100

9) Calculated from adults emerged within 105 days from egg inoculation.
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Fig. 2. Daily adult emergence rhythm in Corcyra cephalonica at different photoperiods (28+£1°C, 80+5%R.H.).
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Fig. 3. Effect of interruption of scotophase on the daily adult emergence rhythm of Corcyra cephalonica under
16L:8D photoperiods (28+1°C, 80+5%R.H.). A, B, C: interruption of scotophase for 1, 2, 3 hr,
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Table 2. Fecundity and oviposition period of Corcyra cephalonica at different photoperiods

(28+1°C, 80+ 5%R.H.)"

Photoperiod No.of egg/ # Oviposition perio (days)
24LL 357.6+38.2 a 6.9+0.9 ab
20L : 4D 421.6+30.5 ab 7.5+0.4 abc
18L : 6D 506.2130.5 b 8.74+0.3 be
16L : 8D - 484.9+274b 6.8+0.3a
14L : 10D 491.6+345b 7.9+0.3 abe
121 : 12D 42791304 ab 63+03a
10L : 14D 468.3+24.5 ab 7.210.5 abe
8L : 16D 540.5+29.5 b 7.4£0.3 abe
24DD 533.4130.8 b 9.0+0.5 ¢

1) Means in a column followed by the same letters were not significantly different at 5%

level, Duncan’s new multiple range test.
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Fig. 4. Influence of different photoperiods on the oviposition of Corcyra cephalonica

(28+1°C, 80£5%R.H.).
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Table 3. The increase in intrinsic and finite rates of Corcyra cephalonica at different

photoperiods (28+1°C, 80+5%R.H.)"

Increase in natural

Increase in finite

Photoperiod intrinsic rate (r) rate (1)
24LL 0.08857 0.42647
20L : 4D 0.10714 0.71734
18L : 6D 0.11143 0.80880
16L : 8D 0.11571 0.91192
14L : 10D 0.10857 0.74662
12L : 12D 0.10571 0.68921
10L : 14D 0.10143 0.61128

8L : 16D 0.10000 0.58731
24DD 0.09857 0.56428

1) Calculated from adults emerged within 105 days from the egg inoculation.
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