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Effect of different tethered flight durations on the reproduction and
adult longevity of Mythimna separata (Lepidoptera: Noctuidae)
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Abstract [Objectives] To describe flight potential of adult Mythimna separata (Walker) one day after emergence and the
effect of tethered flight on reproduction and adult longevity, thereby clarifying the migration character. [Methods] A flight
mill system was used to examine the effects of different tethered flight durations on adult M. separata one day after emergence.
The influences of different flight durations on reproduction were determined by analyzing variation in the reproductive
parameters of groups of adults subject to 6, 9 or 12 h tethered flight. [Results] Our results indicate that newly emerged M.
separata adults have a moderate flight potential, and there was no significant increase in flight duration, flight distance or
flight velocity when adults were subject to tethered flight for more than 9 h. Furthermore, no significant differences were
observed between females and males, except in flight velocity when individuals were tethered for 12 h. Flight on day 1 after
emergence significantly accelerated reproduction in M. separate but this effect decreased significantly following prolongation
of tethered flight duration. The preoviposition period of adults tethered for 6, 9 and 12 h was significantly shortened compared
to the control. The lifetime fecundity and oviposition period, however, were only significantly greater than the control in adults
tethered for 6 and 9 h. Adults tethered for 12 h displayed obviously lower lifetime fecundity and a shorter oviposition period
than those tethered for 6 and 9 h, however, no significant differences were found between those tethered for 12 h and the
control. The longevity of both females and males in the 12 h treatment group were both significantly shorter than those in the

control. [Conclusion] Therefore, we conclude that relatively short flight on the first day after emergence significantly
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enhances reproduction but that these effects decrease significantly if the flight duration is prolonged.
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Table 1  Flight capacity of female and male Mythimna separata moths during different flight test duration on
day 1 after emergence

Tethered flight Flight duration (h) Flight distance (km) Flight velocity (km/h)
duration (h)
Female Male Female Male Female Male

6 1.88+0.35b (24)  2.09+0.36b (24) 4.97+0.86b (24) 6.49+1.25b (24) 2.944+0.55a(24) 2.93+0.16a (24)
9 2.88+0.44ab (27) 3.42+0.47ab (27) 8.05t1.45ab (27) 8.23+1.51ab (27) 2.69+0.18a(27) 2.14+0.16b (27)
12 3.5140.54a (29) 4.81+0.63a(29) 12.91+£2.44a (29) 12.94+1.96a (29) 3.31+0.21a* (29) 2.69+0.16ab (29)

+ LSD P<0.05 *

t- P<0.05

Data are presented as mean + SE, and followed by different letters are significantly different among different tethered
durations at the 5% level by LSD test. Asterisks indicate that percentage is significantly different between female and male at
5% level by two-sample ¢-test. The numbers in parentheses show the sample size.
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Fig. 1 Frequency distribution of flight distance in female (A) and male (B) Mythimna separata moths by different
tethered flight duration on day 1 after emergence
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Fig. 2 Frequency distribution of flight duration in female (A) and male (B) Mythimna separata moths by different

tethered flight duration on day 1 after emergence
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Table 2 Lifetime fecundity, ovipositon period, matingfrequency, mating percentage, and longevity of Mythimna
separata moths that experienced different flight test durations on day 1 after emergence

Tethered Lifetime Oviposition . Mating Female Male
flight f . . Mating . .
duration ecundity period frequency percentage longevity longevity
(h) (eggs) (d) (%) (d) (d)

CK  799.23+54.67b (26) 6.04+0.32bc (26) 1.19+0.17a(26)  81.48  11.4240.50a (26) 16.23%0.76ab (26)
6 977.33+47.45a (24) 6.96+0.34ab (24) 0.88+0.09a (24)  80.77  10.83£0.44a (24)  16.67+0.68a (24)
9 943.81442.40a (27) 7.15£0.39a (27) 1.22+0.12a(27) 9259  10.26+0.32ab (27) 14.15+0.73bc (27)

12 820.59+40.39b (29) 5.93+0.28¢c (29)  1.21x0.12a (29) 87.10 9.59+0.43b (29)  12.97+0.85¢ (29)

+ LSD Ve o= 0.05

Data are presented as mean + SE. Data in the same column with different letters are significantly different at 5% level by
LSD test. The mating percentage between the treatments is significantly different, as determined by Chi-square test (y°
=1.9895, df =3, P =0.5746). Number in the parentheses is the corresponding sample size.
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