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Cadmium stress significantly affects the flight performance of Spodoptera

exigua (Lepidoptera: Noctuidae) adults

70U Jin-Cheng, SUN Yu, YANG Yong, YANG Yi-Zhong, ZHANG Zi-Xin, WANG Si-Yu, SU Hong-
Hua ™ ( School of Horticulture and Plant Protection, Yangzhou University, Yangzhou, Jiangsu 225009,
China)

Abstract: [ Aim] Heavy metal pollution has become one of important environmental issues globally. This
study aims to evaluate the effects of cadmium exposure on the flight performance of the beet armyworm,
Spodoptera exigua, a migratory insect. [ Methods] Insect flight information system was used to study the
flight performance of female and male adults of S. exigua at different ages (1, 3, 5 and 7 day-old) ,
which were fed with the artificial diets containing different concentrations of cadmium (0, 0.20, 0.80,
3.20 and 12. 80 mg/kg), respectively. [ Results] There were significant differences in the flight
performance of S. exigua adults exposed to different concentrations of cadmium. The 3 day-old female
adults stressed by low concentration of cadmium (0.20 mg/kg) were the best fliers with the longest
average flight distance (36.96 km). The flight performance of S. exigua adults exposed to 0.20 mg/kg
cadmium was not significantly different from that of the control. With the increase of cadmium
concentration, the flight performance of both male and female adults decreased significantly. The negative
effects of heavy metal cadmium stress on the performance of male adults were more obvious than on that of
female adults. [ Conclusion] Different concentrations of cadmium stress have significant effects on the
flight performance of S. exigua adults of different ages and different sexes.
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TRE(P <0.05) ;765 MR FRAL B BR T 1 H i
EER S T U A R L 2 ] P TR 3 R B R
JEE (388 NG .35 2 S5 A, oAl % J8 HL P 2 7R A
FEXTA 25, BLREH B L i T i, P4 kAT i
JEE W25 T 5[] — A P (] — 4 e g
ZIAPE RAT A 22 5, Hoh, IR 3 H R
eI L 22 J] - 3R AT K B 8 K (P <
0.05) ;12. 80 mg/kg FAALH A S H e LS Bk
0. 20 mg/kg AN HAB SR KL AL BN ) 7 H % M2
JHR P8 RAT R A IR B R 25 5 (P <0.01)

3 tig

BT AT e B O 3 N 2 Y PR T T
KGR L R IR R AEAE A R HUE R T R
AEWS JE LRI REIBCET A I E) 3 M B A 25 18], A
TTAERFFPRE R ST (VL3248 5E, 2016) o Rl
AR £ B E L, AR 48 1L Helicoverpa armigera .
T84 9\ 4 0 W8 Cnaphalocrocis medinalis . #5 € &\
Nilaparvata lugens A 5 Mythimna separata 75 V. K HE
Locusta migratoria FIHH 7 Mk 25 H8 B A S IE B )T
KA (VLSRR S, 2016) , X S6H RMFEA A HX 2
) F AE AR AT, 2 BRI RS i 1 ME R, dxs Al
AR PRI R AT A T IR A U . AR T DL
FRM R ERK KT S (Su e al., 2014) ,{H
H i OG T 3 45 J X K e RATRE ) RO SZ I AT
AEH AL, AN E T B 35 AN [R) e B 5
AR AN [ 7 A ] 1 31 SR 0 il ) R AT
AETT . RN, H G R BB 0 5 5 i) T SR AR Uk
SR RATRE S, HLIX Tl 5 Mo A7 70 - S G AR
IR (0. 20 mg/ kg ) 57 Ab 3T TS5 13 Mk 0 o e L
A ATHE R (HBEE R Rt — 2L T, /AT
AE ) 25T e s TR M Ay e, 8 2 5 i G
CATRE T TEFTIN H A, 3 H R s AT RE ) B
5, BE S BEE H I B3I CATRE I 0 T I 5 AR
B2 E ) RATRE S AFTE 22 57, ME R HL A AT RE I E
ey U I Y 25 5 0 5 T L B A < R VAR Y T
oy, AL AT HE ) B L ME Rl R S I

XL PR R O F g B Y B R RS
K r s/ T H R T S LA S b B 5 A 1 Y
b, —ERE FA B T3 aUT A1k, AT
Pefilf B JUMPRE RS IT A R BRBE 26, 9 BEE 1T )
B AR TR B X (#6222, 2004) , VL%
FESE(2011) FI Jiang 55 (2013) WF 58 A B, IR Z Bt

A% HUEE 11t AT 0 S 4 M ik i R AT AR T
191], {E B v B ) T, 0 R TR AT RE T B A
WERR R WK BRSO I A E HA K Y
FOKH G CATREI 0 B T R (VLR 4E, 1999)
PRI 32 B T RATRE ) T A1 JE PR T B e R B T
HE R T YR, 2 AR AR T
Sy, HETR B ) F) S B U /D (Krams et al., 2014) |
B A AR K R BEAL (30 A 4F, 2010;
Baghban et al., 2014 )  If 2 | [ ( Witeska et al.,
2010; WL IR4E, 2015; 22— 2245 2016) , GEIRY)
JRRR R (Ge et al., 2011) &SR A RATHLA
KAk NTTSE M RATRE 7 3 LUK, — o Wk B8 Y 4
JRSE AT RERZ I 1 E e O 8500 & B 20 (Kumar et al.,
2008) , AR FEAT 52 B 1 52, AT 52 0 AT RE
I35 55— 5 TR AT BE 2 1 4 J 4 i VR T A1 31
IR A 59 ) T B (Sorvari, 20075 254 55, 2010;
Polkki et al., 2012; Talarico et al., 2014) , B H B 1E
JIRAEBUE T RATAT N R A2

ARG R B, 5838 XA [\ H e
MR KA TRE I B WA R FESRAE 1 H
B A —E Y RATRE D)L 7E 3 H RS CATRE
TFRZRIE NI, S50, M SR YA TRE I AP AE 22
o WA PRI TE] A9 R4 B AE A L RATRE ) 25 R
BOR B R (VLR 5E, 1998) o ABFFE A3, %)
HRZH i H S R A TR 2 (6. 12 km ) A1 2 3 T
[]— H AR AER L (2. 63 km) (R 4) o 57X R0 0K
WU 5 R i R AT RE I O SE R R AN R Y (R 4) SRR
A E B, BEAE A R W E R B T
X HE R TRATRE ST A A T BT s a3, I8
FORAE R R B E R (3. 20 1 12. 80 mg/kg) it
L1 H WS TG R R AT RE AR S T R —
F U Y E S o B NS A A TR 25 D7 T A —
B, T ELA S0 AR DR 1 9 T A2 PR A A A 2 S
BN, B RAME Calliptanus italicus Wi HE 5 57 5 15
MIRE AR, WF 58 Won 1 36 ~48°C R, M LAY AL T
KB E R T MED (2355, 2016) , X pgdE (2011)
W5 & BUMERRE RS R A A 25 B 52 PR A R Y .
@ WA TR AU TRAT R, AT — 2
JETH AR T 5 A L 5] (%) AS ST i S e i A
HivFEH SRR AN A 1 A RN R R I BRI, AR BE
FEARIIL A A o H 4 Ja W B AT RS )
LR S KB RS2

AHFFE LA ZR A 2 A b i oL A > P A
B ARME (0. 20 mg/kg ) 15 Sy i 5 68 g A A o
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B I (R RE TV 22 52 B 19 Y 10 1 IX i =5 vl 2
o AR EATE BRI (K24,
2010) , filr LAAS S 560 8 i 1) ik B e — e R BT
DA 75 50 15 e XTSRRI RATRE DT RS2 . ARG
T A B X H R AT RE 1 R 5 T A
A HRIE T AR S I8 0 5 38 T AN (] H 88 0 )
SRR I RATRE ) HEAT T ESE, 15 B — s 2P
4R (RIS RO 5, B 1 4l HUB Ed, HoAth
R, IR R (VLSRR AR, 2002) (agHU )& F
(VT3EAREE, 2000) Ak #S (Jiang et al., 2010) 25354
SRS SR B AT RE 7, 10 FH ) S5 AR AN 52
A%, XL R ZH ATRE I A, B R Z
(] R AR AR A5 AT AT AR R S A A
7T, A FAEY AR [A) L A X 4 1 & FRRE
DA S ARSI AR M AN T AE 38 7R N AR A 78 i 4
(75 R R AR R PEAN FEXT AT RE S () — 12
%, PRI SR X RHSRE  i R /AT BB ) s R ML 8
AT — 25,
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