7 B 274 Chinese Journal of Applied Entomology 2020, 57(2): 329-336. DOI: 10.7679/j.issn.2095-1353.2020.036

R A RAE I £ I
A LT AT 0 S R

SN 1,2%* W= 1,2 ) 1 1 NV | N ]H**
X 7K A e K¥R KEY S ZEK XEL
L. WP R A YR 5, R 0300065 2. Lo K AR dBha2Be, KR 030006 )

# E [EH®B] K0 X 2 FORABHE Y K Y — SR D5 BB fl M H L AT g, Ry T fi
RS IR AL SR A . [FFRY TS, o Pl A RO AR DR 4 g el Xof 5% N D R 4 AR 1Y
fik £ FLE SO o R, ol FHLSEA T oA AR D TE 8 25 T 4 0 SR 58 R R 5 AR WA [ 70 et A AT SO o B
Joi, SRFHMLHEAT RSO LR AR RS TR AY B 28 R S5 R A A T A B0 o DEEER T 4 % RIE ) 28 1
FD5 ARSI EAG {H G 79t 4 0 52 e T Ja BRI e 3, 497E 500 g ik Bimm i, BAEZRE T, Mk
R EAG [EFAEREZES . IEH AT, 1000 pg F5Emxt CUg b b4 B & 15 AR, 1500 pg
ZEMERDFFRIE D T 1AM, 500 pg XM E DA . KUUHGIR)E, #EHBE 500 pg A1 1 000 png S5
BETNE, MEdipl 250 pg 28 B & 515, MEME RSP 500 ng MR 515, 2 i F)E, 250 pg
1 500 pg BT RRNE D 5 [FEME AL, SR BERT YIRS T R Ui 5 i R 3 TR AR, 78 500 pg B,
FUERMAAEDEZS . [ CIRXTIX 2 B W # & W 1) fil A VLA S I A7 R S 00, A o f o i 7
FEFAEF L T A A 35 25 5 o ANIR 3R a1 58 RS AR B ) 6 R = AR R I 5 A RCR , WUBRIRAS ™ i sl ik
BRG] .

KBEIR B OFRREE; MO AR VLR R

Electroantennogram and behavioral responses of Locusta
migratoria to two graminaceous plant volatiles
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Abstract [Objectives] To determine the electroantennogram (EAG) and behavioral responses of Locusta migratoria to 2
gramineous plant volatiles (decanal and linalool) and thereby contribute to understanding the olfactory mechanisms of the
locusts. [Methods] The EAG responses of 4th-instar nymphs to four different dosages of decanal and linalool were
investigated using electroantennography and the behavioral responses of the locusts under normal conditions to four different
dosages of decanal and linalool were determined with an olfactometer. The effects of decanal and linalool on the behavioral
responses of food deprived and satiated locusts were also investigated. [Results] EAG response tended to first increase, then
decrease, with increasing dosages of decanal and linalool up to a maximum of 500 pg. There were significant differences in the
EAG responses of female and male locusts to this dosage. Under normal conditions, 1 000 pg of linalool was significantly
attractive to both sexes. Male and female locusts were significantly attracted by 1 500 pg of decanal and linalool and 500 pg of

decanal, respectively. Food deprived, females were significantly attracted by 500 and 1 000 pg of decanal whereas food
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deprived males were significantly attracted by 250 pg of decanal. Five hundred micrograms of linalool significantly attracted

both sexes. Satiated female locusts were significantly attracted by 250 and 500 ug of linalool. Linalool was more attractive to

males that had been food-deprived than satiated males. Significantly more food-deprived locusts were attracted by 500 pg of

linalool than satiated locusts. [Conclusion] The EAG responses of the locusts to 2 plant volatiles were dose-dependent and

differed significantly between the sexes at the optimum dose. Different dosages of decanal and linalool elicited different

behavioral responses. Food-deprived locusts were more attracted by linalool than satiated locusts.

Key words decanal; linalool; electroantennogram (EAG); behavioral response; starvation; satiety
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Fig. 1 [EAG responses of the 4th-instar female and
male Locusta migratoria to decanal
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* indicates significant difference in EAG responses
between the female and male locusts at the same dose at
0.01 and 0.05 level. Histograms with the different
lowercase letters indicate significant difference among the
different dose of the volatiles in EAG responses of the
female locusts at 0.05 level, while with the different capital
letters indicate extremely significant difference among the
different dose of the volatiles in EAG responses of the male
locusts at 0.05 level. The same as Fig. 2.

57 %
0.25 FRERL Linalool == i Female
* — /i Male
Q a
20201
> 2 ab A
EZo1s &
g § . bAB
2 0.10 B
52
o 0.05
0
250 500 1000 1500
& Dose (ng)

B2 TkHE 4 GQHEER XTI IEER A0 AR A FEL AL R L
Fig.2 EAG responses of the 4th-instar female and
male Locusta migratoria to linalool
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Table 1 Behavioral responses of the 4th-instar female and male Locusta migratoria to decanal

‘ e OREE (% ) BER (%) P{E
YRR i (ug) Repellent rate ( % ) Attracting rate ( % ) P value
Plant volatiles Doses - - - - -
M Female 1fE Male I Female i Male I Female HE Male
1500 42 19 33 50 0.230 1 0.0377
N 1 000 38 46 29 33 0.116 1 0.250 8
22 Decanal
500 33 42 54 42 0.024 1 1.000 0
250 42 46 29 38 0.348 6 0.4917

0.01<P<0.05 Sy sl 5 [ R AR R A E B T . FERM,

There is significant difference between the attracting rate and the repellent rate of female or male (0.01<P<0.05). The same below.
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Table 2 Behavioral responses of the 4th-instar female and male Locusta migratoria to linalool
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Fig.3 Behavioral responses of the 4th-instar
female Locusta migratoria to decanal
under starvation and satiety
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* indicates a significant difference between the attraction

rate and the repellent rate at the same dose of the volatile
under starvation and satiety status (0.01<P<0.05).

** indicates an extremely significant difference between
the attraction rate and the repellent rate at the same dose
of the volatile under starvation and satiety status (P<0.01).
# means a significant difference in the attracting rate

between the starvation condition and the satiety
condition (0.01<P<0.05). The same below.
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Fig. 4 Behavioral responses of the 4th-instar

male Locusta migratoria to decanal under
starvation and satiety
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Fig. 5 Behavioral responses of the 4th-instar female

Locusta migratoria to linalool under
starvation and satiety
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