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W E FERNEZYWERAMEEANAFER CEHEEEREARNEEFERR AX
W TREXN _EM G E A LR R E & R A LR BB, A |
o] Z AL Wy M fE B R B ia R4 T A (0 HE I A R R R AT R B R E AL 3E (15.,20,25.30
135 C), REFAAMEEEN(GC) MR ERNEERE R RLA N4 E X G, R e A
JH ik f AL BL(EAG) T &tk < M2 B R 4 4ty v A FE R R LA R R . 25 C AL FE PR M
B3 N B E 44 (Z29-16:Ald Z11-16:Ald #1 Z13-18. Ald) W4 EH B F 5 T H M B Z
AL FE (15,20 #1030 °C ), EL 25 CALFE b Z13-18; Ald B9 48 2 Ho 7] +h, B 2% T 50 A 08 F 4L 22 3t
M EERNRRETE , X3 HEEERE —H ) KT ARAWE EAGC R &
15~25 Cla % H B ZE 2% (24 25~35 °C [ (Z13-18: Ald 7 30~35 °C &) & & 7t 5 & T %
A 30 CH 25 CREBRI,35 CH30 CXEERK.EZE50H AN, ZEEZEXE
WY B R 20~25 °C, 5 F 3 & SR 3 A T = A2 7 b 6 By B b S R T 4
R ZACEEME B R B iE AN A3 PR RAH I8 JE & T F = P B K A o T T AR, 4R 3
TEZSZE.
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Effect of temperature on the sex pheromone communication of Chilo suppressalis Walker
(Lepidoptera ; Pyralidae). YU Qi, YAN Qi, DONG Shuang-lin* ( College of Plant Protection,
Nanjing Agricultural University/Key Laboratory of Integrated Management of Crop Diseases and
Pests, Ministry of Education, Nanjing 210095, China).

Abstract; Environmental factors affect the insect sex pheromone communication, and subsequently
the attractiveness of sex pheromone lures used in pest control. In order to provide the guidance for
the sex pheromone use in control of Chilo suppressalis, effects of temperature on the sex pheromone
production in female moths and electro-physiological response of male moths to sex pheromones,
were explored in our present study. The insects were treated with different temperatures (15, 20,
25, 30 and 35 C) at pupa and adult stages, then the contents and relative proportion of each of
three pheromone components were determined by a gas chromatography (GC), and the electro-
physiological response to sex pheromones were detected by an electroantennograph ( EAG). Results
showed that the contents of all three sex pheromone components (Z9-16:Ald, Z11-16: Ald and Z13-
18:Ald) were highest in 25 °C treated females, significantly higher than those in other temperature
treated females, and the relative proportion of Z13-18 ; Ald was significantly reduced in 25 °C trea-
ted females. On the male part, EAG responses to each of the three sex pheromone components and
the tertiary blend showed no significant difference at temperatures between 15-25 °C , but EAG va-
lues decreased significantly as the temperature increased to 30 “C and further to 35 °C for compo-
nent Z9-16:Ald, Z11-16:Ald and the blend, and to 35 °C for Z13-18; Ald. Taken together, the op-
timum temperature for the sex pheromone communication was 20-25 °C in C. suppressalis, and too
higher or lower temperature will affect the normal communication. The study provided an important
reference for the use of sex pheromone in pest control, and for prediction of the development of pest
population at extremely low or high temperature.

Key words: Chilo suppressalis; sex pheromone communication; temperature ; electroantennograph.
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T AVEE ( Chilo suppressalis ) &—FP HEEL K Fg
U BEE BRI BESUE  Ae 58K A Y K T AR DL K.
AR AR, AR AR TR [ S XA K A
FRa T E N U AR A S UK H R
IR RO BRI s v B2 A, — AR A 4024
PEAWHG 28 Hf 4 FE AR BHE HhoL 2017 4 KA Y
INZESR Wi VLR WL RS A b X A
X AR B e 7 AR T, A VTP A0 R S T
M ARk R INGUER R 2015 409 16~70 4%
FHEN 2016 4R 27.8~ 74 £57 {22 4 BB IA L
SRR 2R, UK R I R IR Ak
AR 27 B R B i i E

FPEE B R PIA AR — M e A H
MR AR 240k B iU E B R Mo K24
TE—PBEAE ) A2 i) Ry FH R 56 45 7 1t 7, X
THAEBRAESAURE D 5 F JE R U
BERRE R L Sz 2 N TR A P R
T (TR R R Ry SRR EE A
ZRIRET IR 6 WA 2 R S i
AR A B A, AT A B R AR
RIS B EL S TP IR R R i i A Y TR
SR HAE ARSI 22— H A AR
R AT A AR S A e Ak U A i A A
AN B (R A B, AR J T e P R v 1 15 8 3 4%
2 o SR H 8] S X A B R PR — ALy
SR Wyt A BRSO 43 AT R AR5 T BB
i B0 — AR B R IE IR AR GRS

1 #REFZE

11 Pl R R R4

AR AR B VLT ARV ], VLT AR
P AR BEAE B OR3P W 5T T K 4 A 5T B S B
W A A i 4 R BN TR AR 2 57
W N (25+1) C JEREEM A 16 L: 8 D M
XTIREE N 70% ~80% . 4 M AL I J5 53 MERfE , 73 53] & T
AN il B2 O RS FRAR (O 8] 3 AT B [ 4yt )
PUEIG ML 5% By K Fe e H 750,
1.2 FEALEFFH

GDN BDGHR 3% 7248 B 7 I AR R A A BR A W
A oy HL A R 7 2% Syntech 23 B 42 7 SCION
456-GC TR 1 36 [ Bruker 24 @4E 7, A
KBS T I 2% FID HP-5 £1 92 B 40454 (30 mx
0.25 mm).

A I O Be I T K R 25 W AE 2= 3R AT BR A

A EIEAE9 ;3 B T ARIEYE(E B R A 5 0-11-1%
RIS (Z11-16: Ald) BT-13-+ /\ B 45 T ( 213-18 .
Ald) JI-9-+ 7S BRI EE (29-16: Ald) ) T 26 [ Sigma
AL EEEEYR T 99%.

1.3 RERE

TARIE B B o3 B TR R SRR N A
FCRRREFRAH . ME 1% 15,2025 .30 Fi135 C L5
AL, — AR IR N AT — AN b3, A Ab 2
40 Sk 4. 45 T 4 PUL IS 12 B AR A I o P AL g
[vi] H Ak ¥ R — 4~ PR8N A , 45 H.

H1 T 35 CCADTE T fb i b A0 40 A BE 2 P E
DR I R S BRi 52 oh A 15~30 C 3t 4 ANELRERb B,
1.4 BRI AE B R B4 O oA

ZHZCER19], P RIEW 2.5~3.5 h 1Y
W e 447 B Sk R B R ek B A BB R 20 Sk
B2 A2 e A o N , 26 (o FLfofr o AR, R B
FERRIRTY T K59 T BRI S T IRAR I R R R BT bR
FRW T A RO B 5 4 b B ORI
om A 10 pL & A NAR 12: Ac (&N 10
ng - w7 B IE B RE K SR B 3 A T B DR IE
CLGE BB ( NAR 1 em 55 3 em) MBI 3, %
R IERESE 1 h 5, HE R R R ARk IR
AR BURCE 3501 B T 20 CARIRIRAT, FF R —2 it
TR ST

FIF GC HEAT YRR B R 41 152 ' o0 A, B4
TELVE A FEAG I 20 Sk gk 1) B AR SR IS , A B 4
WO I — IR GC 254 R IR TR BE 100 C, fR4F
2 min, ZRJ5 LA 10 °C + min™' (Y THEH R T 220 °C
PREE 1 min. AR =R B N 220 °C, K I = IR E R
250 C. A SMEEA, SRR 1 pL R NARE, L
W TR L X 25 PR AR B R A o i T .

1.5 Tk ok ff FLA ( EAG) SOV 58

SR 20] , T BRI S 5 A mE T i
Jalg 2~5 h AT 0T A R, AR — B A
H A TR B85 348 b UIE CORe I ), B 3 il
PR B R A A SR G Y (Z11-16; Ald -
Z13-18.Ald : 7Z9-16.Ald=48 : 6 : 52 ) W, Vi E
Y3410 ng - pL7".

EAG I AE Ty k2 B SCHk [ 22 ] o sE A
o MIBUE C e (IR (PR B R R — IR A
10 wLiFEHIELEH (25 mmx7.5 mm) |, 5 E 3 min
TRV I I e A B ST 84 D, O FH b 11 s e
Ui, FEFR FAEA 5 min JoR st BBl IR
RS VR B e . S o RO ik o G AR 1Y
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LR Sty , ZE A A, HEA T EAG OB AE.

TSI X IE OV BE I RO, R e e M B R
F 5y B B RE 1 RIE 24 2 YRIE 2 e i
FE (Y5 A Sk Xof R I (L. AR ik 71 34~ 4 40 i
SRR 3 R, BERIEE B 30 s, L 3 R A 1.
BRI AL PN RE 20 S b sk | A5 S Mg I 72 1 AR fih
.5 EAG Il AE R (25+2) C FilffT.
1.6 ZEabH

K Excel 2016 #1 SPSS 16.0 44X 54 47
ittt R FHEA ] 2 (one-way ANOVA) il LSD ¥
AT 2Z I MZEIE (a=0.05). F H Excel
2016 R AFAE L A T B 2 o0 S A AR

2 ERESH

2.1 BT HERRAR PEAE B R S R R

2. 1.1 AR U ik AR AR SR O GC S MR AR
GC 52 0 Pl L P 1. — A O e i P A B R %) 3 Fb 4l
A3, Z211-16: Ald g 4043, 79-16: Ald Fl Z13-18
Ald YRR A, AR B B ) 43 ) R 11.95 11.87 Al
13.95 min.

2012 EXHAE B RS A Faigm AR
JETFMEE G R Z SR ES R (£ 1) £, R
BEXF AR MRS B R S B A R R s . AE
15~30 CHEERE P, 15 B RS0 & i
Ph 25 CHf i, 15 CHIRAK. 15 CHE, IRE4 53 79-
16 Ald 1 Z13-18 : Ald f9 & F R (KT 0.1 ng) , K
REARSIN .

2. 1. 3 X HEAR B R AT B e m R
X 45 M B R AL 40 1) B AR H B A B2 e (36 2)
FERZIN A 3 AN T)I BE [) A5 B R 4153 729-16: Ald
I Z11-16 ; Al AHXS H il A B 3% 22 5%, A Z13-

12:Ac

Z11-16:Ald

d\ Z13-18:Ald

79-16:Al ‘
N ﬂ\\-»\J\_M\_WMLJMJmeWW“J\”
I 2 3 4 5 6 7 8 9 101 1213 14 15
3-8 1 5] Retention time (min)
1 AR s IR AR SR BOR AR M GC BliE

Fig.1 GC diagram of extract from a single sex pheromone gland

of female Chilo suppressalis.
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Table 1 Effects of temperature on the content of each sex
pheromone component of female Chilo suppressalis moths
(ng per female)

L T E e PFER

Temperature Number of Sex pheromone

(C) detected 79-16;Ald Z11-16:Ald Z13-18; Ald
moths

15 20 - 0.61+0.06d -

20 20 0.18+0.03b 1.13£0.07¢ 0.18+0.01b

25 20 0.39+0.04a 2.39+0.05a 0.29+0.02a

30 20 0.23+0.03b 1.36+0.08b 0.21+0.02b

—. R H No detected. IE]EJIIEJ%Z%Q@%%J%E%(P@OS) Diffe-
rent letters in the same column meant significant difference at 0.05 level.

FIA] The same below.

x2 REXTIEEEEE SR SAS AL G E T
Table 2 Effects of temperature on relative proportion of
each sex pheromone component of female Chilo suppressalis
moths ( %)

R PEfE B & Sex pheromone
Temperature

(C) 79-16; Ald Z11-16:Ald 713-18;Ald
20 11.9+1.5a 75.5+1.7a 12.6+0.9a
25 12.3+0.9a 78.3+1.0a 9.5+0.5b
30 12.4+1.4a 75.7+1.8a 12.0+£0.9a

18 Ald FUAEXT HLAIAE 25 °C I 2% T 20 #1130 C
AEFE 540,15 CARTRAC LS 2 MR EA o KARLLE
TIBAGM R, S 3 A BRI He B ok e g
2.2 AN[ARREE T MRS B R B EAG KN

X TR B T Ak ik 1) M 5 B K EAG
JNE AN 7 45 5 (P 2) R T, ek B T e i ) A S
1Y EAG S [RIAEEAT 51452 M e 0 X 45 P A
BRERP 50 LR A A5 WEAG I N AE , 715 ~

0r mi15cC
W20 C .
60 F @25<C ada
s 30 ¢
2 5ol O35C b
Q
@:’
g?’ 40} aaa .
&
g3} b
m§ a adaa
Q 20 s Ca
5 . b
10faaaa
A B c D E
{5 & Sex pheromone

B2 AN A oot P AR B2 0 A L SR
Fig.2 EAG response to sex pheromones by male Chilo suppres-
salis under different temperatures.

A) N-hexane; B) Z9-16.Ald; C) Z11-16A:1d; D) Z13-18.Ald; E)
JRA44Y Mixture of sex pheromone. [F]—HIF A [F] 71 R AR Rl E
E T 2553 (P<0.05) Different letters in the same stimulant meant
significant difference under different temperatures at 0.05 level.
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25 C )P A7 5 25 5 7F 25~ 35 °C [a) Ffi i B T i &
NRE# B (X 213-18; Ald 1Y 2 B g A AN TR, H.
30 CH 25 °C WEFHAK, 35 C AL 30 °C B & K.
TSR XT R B2 43 713-18: Ald 1 EAG [ W, 30 °C 5%
15~25 CIA BE 2R B 35 CH BERK.

3 it it

it 2 W) B SR A S IRE A5 T 3 1 B BB
PR 0l M gt £ R 3R Y B URURE A I R Y 5
Mg 4T e A ) B T R 5 e R R kA
ﬁ@é( Parocneria orienta ) W19 e EVsES A TN ER
12 °C Kb ZH Y Ml B P £ B 3R IR ARORL B2 9 5 S 1 L
JET HEMCRY EAG SOV B & /N T Hol G4 Kk
FREE 22 C T WY 52N (R 5 BE A R B8 1) Ty, S L
W E P, 22 C IR B iR i ; iR L AREE BT, X
IO 8 S B A, B 27 CC#% 22 C W R, 31 C
527 C B ERAR AR R IREEIRE T,
INGIK (Ancylis sativa) ARG RRSEA LE
255 AR 21 C I s, 26 C I IEAIG, T 7E 31
116 CHILA 21 CHIY 20% ~25%" " IR 5 i
XFETSER 1 ( Spodoptera exigua ) YE{G B KB F=E4H
BT 15~25 C I A T RIS k™ A PEAF
BELFR T 10 CCARIELA 35 °C o il DU (i vk A L R 1y =
A2 BB s, Hoh DL 10 °C AR R Y R e R
10 CARIR AL FAAAE A 2H 4319 7 28 & 1 B R A, T
H 5 e R R A H B AT R
L EKR L AR A AT T R R B T 8 X i gk
PRI B R R RN 2 4005 52 IR BRIl AR
WE A LR IR, 52 AE 15 °C IR S ff i
RN 2 AN UCEEH J3 1) 5 i TR 2 5 B I
H Tt MR B R B BB T, 25 C Ik B R
KAE1H 30 C A 23 TR LT L, 25 C & =
e BEC R £ 23R 5 ) e R I

A KR X e H ) VA R ER SOV RS MR AT 54K
A JEET R ORI E B A R PR I R A
TR Tl RO P A R R B JRRAZ T 7 A AL AT R S
I T 5E U K W ( Periplaneta americana ) Xt PE{5 B
M EAG LN #E 26.7 °C I3k 5 55 K, 75 K IR
(10 C) &, HE i rh X il 28 R G 52 B4, S 2O
F A SRy A 5 1 AR SO AR e S A R R
P, A IS I )0 R D T ) ) I A g
XFF 2 NE—2H 53 (79-16: Ald \ Z11-16: Ald) FINR&
AT INITE 15~25 “CEHR, HAS AR ) %
A2 5 IR T A 30 °C B N e 2 REAR,

35 CHf it — 25 W 3 AR 6 o5 — A~ 4143 (Z213-18;
ALd) F A B 0 43 Bk AR DL ) R g, R T
Tk 35 °C B A 25 B AIK. 5 22 UL B A9 2, AR 0T 5 A
SO 32 178 B R R AT A TR Y A EAG
FR) 46 B IS (] DU A 25 C 838, THZ IR & T
Tl R 32 P 16 3 A s T R S L DR e A AR
TR B R A AS RS SE B AT e KL e A, B T
FAN SIS IR A ) LA PRI | o A B R FH XTI 4
BT AN R B A 3T R )4 7 A2 R N A T

ZEA AT AR IR 53 0T M e 0 4 7 1T P 00 25 SR
B, Ak (S B Rl A IE B E O 20~25 C,
X5 ZARKESRAR A S FL 1S B Y id R E 15~25 C
JE—E P R R i s R AR T AR
PR TR 70 1 A 2 30 TR 52 ) e D) 2 %) o £ A
AEHC , T 52 ) F AR ) I R AT AR B R S B
w5 T AT L 3 A R it e B X A R A S
FomE A Gl BRI R A R R A O TR 5 55—
Oy 1, FER PSS BRI T AR R B A e, v LA
R AN [ Hb X 5% 3 AN ) 2 AR AR R s TR Y 22 5%
T YA EAT B R0 A5 A4 i L L LA
FRAF IR A I 5 | 555

B, AR SC R AR S NS A T X &R
HEAT T B SE, H A S SS e 7e ] 248 K 2 &
(AR 25 AW %) S50 T AT REAF TR 25, A
itk — 2L IRAF ST

S 30k
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