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Preliminary study on the flight capacity of Agrotis segetum ( Lepidoptera:

Noctuidae)
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Abstract: The turnip moth Agroiis segetum Denis & Schiffermiiller ( Lepidoptera: Noctuidae) is an
important migratory insect pest of many crops throughout the World. The investigation on its flight capacity
is helpful for understanding migratory mechanism of this insect. The flight performances of A. segetum were
tested by tethering individuals to computerized flight mills for a 24 h trial period. The results indicated that
the laboratory population of 1-d-old moths showed a weak flight capacity but the 3-d-old moths took the
strongest flight ability. The mean flight duration mean flight distance and mean flight velocity for 3-d-eld
moths reached 12.16 £0.74 h 48.94 +3.40 km and 3.76 +0.12 h respectively. There were no
significant differences of flight ability between female and male moths. The mean flight distance and velocity
of the virgin moths were significantly higher than that of mated individuals. Both wild populations captured
from early-middle and late seasons at Beihuang Island presented similar flight activity —which were
significantly weaker than that of the laboratory population. These findings suggested that A. segetum
possessed a strong flight capacity and both age and mating status were the key factors affecting its flight.
Key words: Agrotis segetum; flight capacity; flight mill; age; mating status

(20147X0812 —004)
1989 E —mail: jianglongguo88@ 163. com
Author for correspondence E —mail: kmwu@ ippcaas. cn

Received: 2016 —02 -24; Accepted: 2016 -05 -27



5 889
Agrotis segetum Denis et Schiffermiille Ostrinia furnacalis ( 1989) .
Lepidoptera Sitobion avenae ( 2002) .
Noctuidae ( Tribel Sitodiplosis modellana ( Wu et al.  2006)
et al. 1984; 2006; Esbjerg et al.
2014) . .
Guo  (2015)
2 -4
7 -10 cm o ( )
N N N N ( )
20% -30% o
50% N N
( 1962; 2013) . N
( Dingle and Drake 1
2007) . ()
( . . . 11
) 1.1.1
(38°23'N  120°55°E )
( 1992; Fu  (2015) .
1999) N 24°C +1°C. 75% +5%
. L14 : D10 5%
( Dent 2000) . (V/V) o
24°C + 1°C. 50% =+ 5%
Helicoverpa armigera L14: D10
( 1996 1997) . (1985) 1-3
Agrotis ypsilon ( 1992) . (5-10) I | 2.5 cm
Mythimna separata ( 1985; 12 cm) 4 (
1999) . Loxostege sticticalis ( 2015) .
1992) . Spodoptera exigua 1.1.2
(Jiang et al.  2010) . Cnaphalocrocis
medinalis ( 2010) . Lygus . 2015 4-10
lucorum ( Lu et al. 2007) . Athetis
lepigone ( 2014) . Bactrocera
dorsalis ( 2014) . Chrysoperla
sinica ( Liu et al. 2011) . Cletus rusticus o Guo (2015)
(Cui and Cai 2008. 2009) . Graposoma (2015) 5
rubrolineata ( Cui and Cai 2008) . 8 9



890 Journal of Environmental Entomology 38

10 0

1.2

24 (FXMD24 )

30 cm. 0.4 cm
<1l Liu (2011)

502 ( 0.5 mm )

50 -80 s

24°C £ 1C- 75% = 5%
24 h,
1.2.1
1. 2. 3.4.5
1.2.2
o 1-2
3 4
3

1.2.3
1.2.3.1

5 8
1.2.3.2

9 10
1.3

+

( ANOVA) Tukeys HSD
t— °
P<0.05, SPSS 20. 0
5
2
(Guo et al. 2015)
. 2 5
( . \ )
( ANOVA) Tukeys HSD
2
2.1
2.1.1
24 h
(F=9.99 df, =
4 df,=273 P <0.01) L1
5.88+0.92 h; 2 -3
10. 10 £1.01 h 12. 16 +0.74 h;
4-5 9.05+0.94h 6.97+0.85 h
(1. 278
24 h. 0.11 h,
2.1.2

(F=12.90 df, =4 df, =273 P <0.01)
D1
18.07 £3.00 km; 2 -3
35.45 +3.96 km  48.94 +3.40 km;
4-5 33.58 £4.17 km
24.07+3.76 km (1), 278

142.77 km, 0.12 km.



5 891
2.2
167
24 h
a
ab .
= (1=0.18 df =276 P =0.86) .
he
‘ (1=0.74 df =276 P =0.46)
(t=1.77 df=276 P =0.08) ( Do
2.3
0 | 5 A N
o ? - ¢ ’ 24 h 3
il : (t=1.46 df=141 P =0.15)
~ o ab b 3
g2 < 401
=3 } (t=3.84 df=141 P<0.01)
2% 30 i .
i 2 . (1=5.99 df=139.70 P <0.01)
o220
o = ( 2) °
10 2.4
0 . 24 h
1 2 3 + 5
: 2 5
J | . (F=9.99 df, =3 df,=536 P <0.01).
z. > g b (F=9.99 df, =3 df, =536 P <0.01)
EE (F=9.99 df, =3 df, =536
jJ ; 2t P <0.01)
(P >0.05)
0 1 2 I 3 I 4 5 2 5 (P<005) ( 3)c
Hi#% Age
1 3
Fig. 1  Flight performance parameters ( mean = SE) as
a function of age for Agrotis segetum
Tukey s HSD 0.05 24 h
- Note: Bars 24 h
sharing the different letter indicate that there were 142. 77 km
significant differences in different age of Agrotis segetum
at the 5% level by Tukeys HSD tests.
( 1985:
2.1.3 1996) (
1992) .
(F=9.28 df, =4 df, =273 P <0.01) °
! 2.70 +0.12 km/h ( \ ~
3 3.76 £ 0.12 km/h >
5 3.02 £0.16 km/h (1), ( Combes
278 6.82 km/h 2003) - (2014)
0.71 km/h; . (-

10. 17 km/h.

0.68 km/h.



892 Journal of Environmental Entomology 38

1
Tablel The effect of sex on the flight capacity of Agrotis segetum

Female Male
t P
Parameters * * ¢ value P value
N Mean + SE Range N Mean + SE Range
h
(h) 129 9.15+0.59 0.11-23.98 149 9.22+£0.59 0.11-24.00 0.18 0. 86
Flight duration
(km)
129 35.56 £2.77 0.23 -142.77 149 32.32+£2.29 0.12-107.50 0.74 0. 46
Flight distance
( km/h)
129 3.42+0.10 1.19-6.48 149 3.18+0.10 0.71 -6.82 1.77 0.08
Flight velocity
2
Table 2 The effect of mating status on the flight capacity of Agroftis segetum
Unmated Mated
t P
+ +
Parameters t value P value
N Mean + SE Range Mean + SE Range
h
(h) 83 12.16 £0.74 0.28 —23.36 60 10.53 £0.82 0.41 -24.00 1.46 0.15
Flight duration
(km)
83 48.94 £3.40 0.37 -107.04 60 31.81 £2.89 0.63 -117.10 3.84 <0.01
Flight distance
( km/h)
83 3.76 +0. 12 1.07 -5.37 60 2.85+0.09 1.20-4.97 5.99 <0.01
Flight velocity
3
Table 3 The differences of flight capacity of the Agrofis segetum migratory and laboratory populations
(h) ( km) ( km/h)
Population Flight duration Flight distance Flight velocity
N 118 118 118
+ Mean + SE 1.79£0.17 ¢ 5.98+0.77 ¢ 2.81+0.09 b
Northward population
Range 0.14 -8.62 0. 11 -40. 88 0.83 -5.39
N 322 322 322
+ Mean + SE 2.14+0.15 ¢ 7.74 £0.60 ¢ 3.25+0.05 a
Backward population
Range 0.15-22.62 0.17 -79. 46 0.81 -6.82
N 51 51 51
2
+ Mean + SE 10.10£1.01 a 35.45+3.96 a 3.41+£0.16 a
Two — days — old
Range 0.18 -24.00 0.12 -124.27 0.71 -6.35
N 49 49 49
5
+ Mean + SE 6.97 £0.85 b 24.07 £3.76 b 3.02 +0.16 ab
Five — days - old
Range 0.20 -22.04 0.19 -142.77 0.94 -6.48
Tukeys HSD (P<0.05)

Note: Data followed by different letters in the same column indicate significantly different at 0. 05 level by Tukey’s HSD test.
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