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Determination on moth flight capacity of Spodoptera frugiperda
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Abstract Migration is the biological basis for the rapid spread of Spodoptera frugiperda (J. E. Smith). In this
study, the flight parameters of 1—13-day-old moths were measured using a flight mill system. The results showed
that 1—5-day-old adults had strong flight capacities, with the 3-day-old moth reached the peak and then gradually
declined. The average flight distance, flight duration and flight velocity for 3-day-old adults in a 24 h tethered
flight were (29.2141.54)km, (11.004+0.47)h and (2.694-0.10)km/h, respectively. There was no significant
difference in the wingbeat frequency among 1— 11-day-old adults, which took a range from 42.39 n/s to 44.64 n/s.
There was no significant difference in flight distance and flight duration between male and female moths at the
same age, but the average flight velocity of the first day male was significantly faster than female at the same age.
The flight distance and flight duration of the adult supplied with complemental nutrition were significantly higher
than those of adults without feeding. The results provide a scientific basis for further elucidating the flight biology
and migratory mechanism of S. frugiperda .
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Table 1 Flight parameters of Spodoptera frugiperda at different day-ages

PRAFAE /n o 571 RATHEES /km AT A /h RATHAE /km « h™!
H i/ d Wingbeat frequency Flight distance Flight duration Flight velocity

Age SFHIME EAREDR U SFHIE AR T H SR R U SFHEE T hRER L

Mean=+SE Range Mean=+ SE Range Mean=+SE Range Mean=SE Range
1 (44.08+0.93)a  30.57~57.29 (25.61+1.87)a  5.63~62.98 (9.34+0.56)ab  3.32~18.42 (2.69+0.1Da 1. 32~4. 98
3 (43.72%+0.78)a  32.66~60.08 (29.21+1.54)a  11.11~55.00 (11.0040. 47 a 4, 95~20. 56 (2.69+0.10)a 1. 37~4. 60
5 (44, 24+0.95)a  30.55~60. 25 (21.46+1.66)ab 8.96~56.87 (8.00+0.49b 3.25~17.74 (2.7240.10)a 1. 50~4. 61
7 (43.14+0.78)a  32.85~59. 84 (17.51+1.400be 4. 70~53.52 (7.06+£0.47)bc  2.07~15.55 (2.56+0.10)a 0.91~4. 06
9 (44.64+0.93)a  32.13~61.33 (15.23+£1.68)c  2.30~51.55 (5.87£0.53)c 1. 09~13. 59 (2.52£0.10)ab 0. 90~4. 31
1 (42.3940.73)ab  33.08~55.79 (7.69+0.82)d 1. 20~22. 52 (3.09=+0. 30)d 0.43~7. 54 (2.41+0. 10)ab 1. 14~4.50
13 (39.62+0.61)b 29, 84~54.13 (5.58+0.69d  0.19~20. 44 (2.91+0. 36)d 0.12~10. 92 (2.15+0.08)b 1.13~3. 89
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Data followed by different letters in the same column are significantly different at P <C0. 05 level by Tukey’s HSD test.
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Table 2 Two-way ANOVA analysis on the flight parameters of Spodoptera frugiperda as a function of day-age and sex
Sy prp— P P
/EE;EJ’E . A Hﬂfg Wingi&efﬁe}q:uency Fliﬁl?(ilzfnce Fli;l/tf Jdujrlz?tion Fli;ljje—l{iity
Source of variation df
F P F P F P F P
PR Sex 6 4.33 0. 04 2.95 0. 09 6. 22 <<0. 01 1.53 0. 22
H iy Day-age 1 4.43 <<0. 01 46. 64 <<0. 01 46. 20 <<0. 01 4. 64 <0.01
PERH X H iy Sex X day-age 6 2. 64 0. 02 0. 86 0. 53 0. 78 0. 89 0. 94 0. 46
ir% Error 367
EAR S Total variation 380
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Data are means + SE. Different lowercase letters indicate significant difference in flight parameters between different day-age adults of the same
sex at P<0.05 level by Tukey’s test. Different uppercase letters indicate significant difference in flight parameters between male and female

adults of the same day-age at P<0. 05 level by #-test
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Fig.1 Comparison of flight parameters between female and male moths of Spodoptera frugiperda
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Table 3  Effect of adult feeding on flight parameters of Spodoptera frugiperda

10 %5425 7K 10% Honey water

57K Water

Wisk 2 = 1 — HE P
Ticht para : SR AR J SR AR J . )
Flight parameters t-value  P-value

Mean=+SE Range Mean=+SE Range

PRI /nes—! Wingbeat frequency 43.722£0. 78(63) 32. 66~60. 08 42.12%0. 73(59) 32.46~54. 88 1. 49 0. 14

KATHEES /km Flight distance 29.21+£1. 54(64) 11. 11~55. 00 27.92+£2. 30(59) 5. 87~56. 55 2.95 <<0.01

“KATH}[E] /h Flight duration 11. 0040. 47(64) 4. 95~20. 56 10. 1540. 68(60) 2. 89~18. 60 3.93 <<0. 01

KATHEE /kmeh™! Flight velocity 2.69740.10(64) 1. 37~4. 60 2.86+0. 13(60) 1. 11~5.77 1. 07 0. 29

D) 5 o aug.

The numbers in parentheses show the sample size.
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