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Effects of low concentration of Bt toxin on flight ability of Spodoptera exigua
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(College of Horticulture and Plant Protection , Yangzhou University, Yangzhou 225009, China)

Abstract The effects of low concentration of Bt toxin on flight speed, flight time and flight distance of virgin and
egg-laying adults were examined by adding Bt toxin to the artificial diets (0, 5, 10 and 20 tg/g) and feeding larvae
with different diets for 5 generations. The results showed that, in F; generation, the flight distance of adult in CK
group was significantly longer than in 20 pg/g treatment; in the F. and F; generations, flight performance was en-
hanced after fed with low concentration of Bt toxin (5—10 pg/g) . while high concentration of Bt toxin (20 pg/g)
inhibited flight of adults. In addition, there were significant differences in flight time and flight distance among
different treatments. In F, generation, flight ability of virgin adult started to increase, especially for the treat-
ment with low concentration of Bt toxin (5 pg/g), the flight time and flight distance were significantly higher
than those of the control, and significantly and extremely significantly higher than those of the other two treat-
ments. There were significant difference in flight time and flight distance among different treatments. In Fs gen-
eration, after Bt treatments flight ability were all stronger compared to the control, and there were significant
differences in flight speed, flight time and flight distance among all treatments. In this research, virgin and egg-
laying females both had similar responses to low concentration of Bt toxin. The study indicates that exact influ-
ences of Bt toxin on insect flight should be investigated for multi-generations.
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Table 1 Flight performance of Spodoptera exigua virgin adult from first to fifth generations feeding

different concentrations of diets with Bt toxin

R P/ pg e g7 RATHE /km « h™! CATES[E] /D CATEE RS /km
Generation Treatment Average speed Flight time Flight distance
18 0 (1. 37£0. 30)a (2.86E1.10)a (4.64+0.77)a
5 (1.02£0. 01D)a (2.52+£0. 82)a (2.91+£0. 25)b

10 (1. 2140. 32)a (3.55+1.36)a (4.5540.73)a

20 (1.1240. 3Da (2.4440.59a (2.5940.32)b

Fy 0 (1. 2640.08)a (3.4840.79a (5.13%1.02)a
) (1.16£0. 17)a (4.16£0. 83)a (5.66£0.75)a

10 (1.87=£0.97)a (1. 38+0.55)b (4.37£1.09a

20 (1.1340.4Da (1. 4240. 86)b (1. 8440.94b

F3 0 (1. 4240. 20)a (5.0940. 84)a (7.4540.67a
5 (1. 1140. 10)a (3.5240.66)b (4. 7440. 96) be

10 (1.12=£0. 23)a (4.06=0. 75)ab (5.56+0.82)b

20 (1.12£0. 17)a (3.092£0.67)b (3.86=+0.89)c

Fy 0 (1. 00£0. 23)a (2. 6840.45)b (2.9740.78)b
5 (1. 1940. 34)a (3.9340.59a (5.31%1.02)a
10 (1. 0240. 20)a (2.3240.99b (2.13%1. 10)be

20 (0. 8840.05)a (1.53£0.38)b (1.14=£0. 75)¢

Fs 0 (0.9740.33)b (0. 9640. 65)b (1. 1840. 69b
B (1. 0640. 27)b (1. 6840. 36)ab (2.3240.50)a
10 (1.1940. 2Db (1. 8440.41)ab (2. 0640. 40)ab

20 (1. 8040. 38)a (2.3640.46)a (2.5440.43)a

D) B IR R RING SRR 719192 5 835 (P<0. 05)

Different lowercase letters in the same generation and same column indicate significant difference(P<Z0. 05).
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Table 2 Comparison of flight performance of virgin and egg-laying Spodoptera exigua adults feeding the

same concentration of diets with Bt toxin and in the same generation

\ —— Xt CK 5pg/g 10 pg /g 20 pg /8
B W , , — : " x — ,
onemmtion P, T4, BRI SR, B B, B, AL
Egg-laying adult Virgin adult Egg-laying adult Virgin adult Egg-laying adult Virgin adult Egg-laying adult Virgin adult
S A
F R (1.93£0.6D)a (1.37£0.30)a (0.74+£0.16)b (1.0240.01)a (1.1740.31)a (1.2140.32)a (0.88+0.06)a (1.1240.3D)a
Average speed
AT [A] - _
Flight ti (4.637%0.24)a (2.86+1.10)a (3.69+0.67)a (2.52+0.82)a (2.4240.35)a (3.5541.36)a (2.21£0.86)a (2.4440.59a
ight time
RATHEES ; o - ) e
- . (4.547+0.86)a (4.64+0.77)a (3.0940.69a (2.9140.25)a (3.33+1.05)a (4.5540.73)a (2.35+0.7Da (2.5940.32)a
Flight distance
F2 PR (1.2440.15)a (1.26740.08)a (1.20+0.3D)a (1.16£0.17)a (0.8040.13)a (1.8740.97)a (1.11+£0.28)a (1.134+0.4D)a
Average speed
TKATH ] . . . . - . - .
Flicht ti (3.51£0.28)a (3.48+0.79a (1.66+0.83)b (4. 16+0.83)a (2.6140.58)a (1.3840.55)a (2.63+0.70)a (1.4240.86)a
ight time
RATHEES
. K (4.6840.31)a (5.13+1.02)a (2.4040.86)b (5.66+0.75)a (2.8340.63)a (4.3741.09a (3.29£0.19a (1.8440.94)a
Flight distance
48 ; ; - R -
F3 (1.437+0.23)a (1.42+0.24)a (0.9540.35)a (1.1140.10)a (1.0840.53)a (1.1240.23)a (1.05+0.03)a (1.1240.17)a
Average speed
RATHS ]
Flight ti (4.4940.61)a (5.09740.84)a (3.88+0.86)a (3.52+0.66)a (2.7440.68)a (4.0640.75)a (2.20+£0.30)a (3.0940.67)a
ight time
KATHEES -
. . (6.88+0.39a (7.45+0.67)a (4.4540.87)a (4. 74+0.96)a (3.50+0.38)b (5.5640.82)a (2.55+0.27)a (3.86+0.89)a
Flight distance
P
Fy (1.13£0.43)a (1.00£0.23)a (0.9040.26)a (1.1940.34)a (0.9440.35)a (1.0240.20)a (1.06+0.31)a (0.88740.05)a
Average speed
KA [E]
kel e (2.3740.84)a (2.68740.45)a (2.97+1.00)a (3.93+0.59a (3.2040.85)a 2.3240.99a (3.18+1.00)a (1.5340.38)a
1, me
KATHE RS
. . (2.017+0.8Da (2.97+0.78)a (3.597%0.41)a (5.31F1.02)a (3.7840.64)a (2.13+1.10)a (3.82+0.79a (1.147+0.75b
Flight distance
VA
Fs (1.16+0. 18)a (0.97+0.33)a (1.18740.33)a (1.06+0.27)a (1.2140.32)a (1.1940.27)a (1.59+0.25)a (1.807+0. 38)a
Average speed
KA [A]
Flight ti (1.82+0.53)a (0.96%0.65)a (1.99=£0.82)a (1.68+0.36)a (2.24740.19)a (1.84=F0.41)a (2.5640.79)a (2.36=0.46)a
ight time
R . :
(2.397+0.8Da (1.18+0.69a (2.6340.89)a (2.3240.50)a (2.7040.33)a (2.0640.40)a (2.81+0.75)a (2.5440.43)a

Flight distance

D) B Je A1)/ NG A7 [ £ ) Ak 27 Bk A5 Ak 2 ) G . 35 2 57 (P>>0. 05)

The same lowercase letters between egg-laying and virgin adults in the same generation and same treatment indicate no significant difference (P=>0. 05).
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