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Electroantennogram responses of two sibling Helicoverpa species to tobacco plant

volatile compounds at a lower concentration

FU Xiao-Wei, GUO Xian-Ru”, LUO Mei-Hao, YUAN Guo-Hui, FAN Bao-Yin, FAN Yi-Lin
College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China
Acta Ecologica Sinica 2009 ,29(6) :2962 ~ 2970.

Abstract: Oligophagous Helicoverpa assulta ( Guenée) and polyphagous H. armigera (Hiibner) are two sibling species.
Among their host plants, tobacco is the only one they share and coexist on. In order to further understand the ability
difference in their olfactory orientation to tobacco volatiles, electroantennograms ( EAG) were recorded from virgin and
mated females, as well as males, of the two sibling species in responses to 20 tobacco volatile compounds at a low
concentration (1.0 x10 ° mol-L "), and EAG dose-response curves were also constructed for 6 compounds. The results
showed that: (1) Both H. assulta and H. armigera elicited similar EAG responses to the tested compounds, i. e., both
species were more sensitive to the general odor componds, such as green leaf volatiles, aliphatic and aromatic compounds,
than to the specific odor components of tobacco, such as monoterpenes, sesquiterpenes and heterocyclic compounds,
suggesting that both species have the weak capability in distiguishing specific plant species from a distance. (2) The EAG
responses of both insect species were maximal to the C aliphatic compounds, and declined as the carbon chain-length of
compounds increased or decreased. (3) H. assulta elicited higher EAG responses to the most tested compounds than H.
armigera, indicating that the olfactory sensilla of H. assulta are more sensitive to the host volatile compounds than H.

armigera in their host orientation from a long distance. (4) In general, there were no significant sexual differences in their
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EAGs of the two sibling species, but the mated females of H. assulta elicited stronger EAG responses to B-phellandrene and
sabinene hydrate than virgin females or males, implying that B-phellandrene and sabinene hydrate might be the ovipositional
semiochemicals of H. assulta on tobacco plants. (5) The result of EAG dose-response curves indicated that EAG responses
of both insect species were dose-dependent to 6 types of compounds in the tested concentration range, far from their
maximum responses. In conclusion, these results indicated that the olfactory neural system of H. assulta is more specialized

and plays more important roles in host orientation behaviors than that of H. armigera.

Key Words: sibling species; Helicoverpa armigera; H. assulta; tobacco plant volatiles; electroantennogram ( EAG) ;

chemical communication; host orientation

BLIAM A 4 FE RO TR G R B 618 1Y 27 A MRS R 108 5%, ZE 5L S HE Y i U [R) i Tl ot 72
oo TR ER B TE R T RBEE SR AR, B R T X A EHER B FERRE ) AUE AT, T R T
FEER A TR o B R BB I A R O TR RS R U A B A SR, S X 5 A A A
HEFEAR RIS 34T B R RS , e & — RPN AT F4% (Reaction Chain ) ” 58 B 2F 32 HX
B PRI ) 7R T AR P BT R MR A YRR B AR, I DA M R AR X T4
(Leptinotarsa decemlineata) 45 ¥ & B9 51 37 18 FI™), #h B Bt o985 A1 B-9E 48 7T 5145 = 12 % M IR
( Choristoneura fumiferana) 755 7= 501 | 3k 35 $ B0 W) 54 4 )i ( Panonychus citri ) B 7= B 75 #5558 () 3R
BRS8N, ZEARUR B T (o B S 7 A SRR A A ke B B A S B S A R R R R A, T
WP TR A RS R A A W B s R BE B A e i oM BT IR, A VSR AR i B R R B i A
&R R F 3, T3 EVE T MR R AEE S E WA AN S EERRRNFEY . Hik, &%
W B PSR B B A7 3 AE ) 0 R B AT B S [ BB T I 25 55, X T BT B M MRS JRRSZ AT EFERI Y
FENLIE 387 B 5 3 AR R A = @ L], T o SR E A SIA R R RE BEEE L.

YRk Helicoverpa assulta (Guenée) AR B H. armigera (Hiibner) 2L IKJE 2 L FE B, 2R E
A7 R BB E R, SRR E AR RR R R AR A BUL R LY A8 B AR T R ROAR A
HAF FHY LA 30 KB 200 R 5X 2 MBI B OE H3E % 5 R MR EE TN, HEF BT EHRR
AR, RS B R S A (B B D LA SR AL T BAR R AL . A R E R FEMRESE , HANAME RGN K
URALE ) F Hi A B S 0 AT 8 3 A £ B 7 ( electroantennogram , EAG ) 2 AR BEATIIAE , EAG AR B LA PR A 1)
BT SR AL A RS PE TR B A I i il 3 EAG SOBEIE , AT LA B A L Hi ol Ay b R R R
PRV RHURR I B AR 2 B2, X T4 B W EAT TR AL & WA 7 B, X R T A S R E
BRI EiEst

FEMRR I AR AL B 27 B b, AR ) R 3R R 27 3, i MEM AR MR R B AT AT DR e A, 3
FE N FH 9 2 A B TRDAE B B B, Xof MR AR 7 PR 8 438 R AR — 250, X 8 22 [ B () 9 98 190 ) P R AR AR B, LR )
TEE/NTAARMATES Y BRI, X 2 Fh BRI RE R P RAT N RS B B R R O T e
WM INEME RGKF LR 2257 R, U T 2 Fha ik 20 R R EE (1.0 x 1077
mol - L™") I ¥R BE (1.0 x 10 ™" mol - L™" ) NHELHE R M i EAG JBL , 1 LA X 2 3 372 BE 185 0 30 B 785 A [ B
FREMT R R IHRR I MER RN — P8R B SR RET MR IR R A ZENLE SO A
AV 128 T BT R ) B A SR A AR E
1 &A%

1.1 ey

e 20 Fh EHRGE B EIE R Y, S HAC SR R LRSS BRI 05 & 1R BRI LA R AR ER
A, Ko B 6 MRIE T B BRSNS SR . LA, A PR B 1.0 x 10 ° mol - L™
WV, g T - 20°C kAP o NS ZRBUL W P B 1 A AR IERIRE S (4030 IE C B IE-FBE
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(=) -HAREE A2h R\ ZFBRRER) FCAR 1.0 x 107 ~ 1.0 x 10 ™" mol- L™ ¥R BE R 5] (VR EELL 10 53 ) 3t
AR IR T R i (48 Bk B BE B R IR AR 1o

F1 20 FERELSYHER LERKR
Table 1 The name, purity and source of 20 standard chemical compounds

H4FK Compound 4li ¥ Purity SEYE Source

214 BK Green leaves

JZ-2- O 4-1-1% E-2-hexen-1-al =98% Sigma- Aldrich

J5i-3- 45 -1- B Z-3-hexen-1-ol =97% Sigma- Aldrich

1E EL /% 1-hexanol 43174l Analytic purity L TABRA F

N Witttk &%) Aliphatic compound

1- J& % 1-pentanol S3HT4L Analytic purity RDUB RS 4046 TA BRAH

53R % Isoamyl alcohol S8 Analytic purity EDUS RS gL TA FRA R

1E3FEE Octan-1-ol =99% Sigma- Aldrich

Z PR LB Ethyl acetate 43 M4l Analytic purity KT B KA 2R I & O

FEFAE Y Aromatic compound

7K I B Benzaldehyde S8 Analytic purity RPUR US4 TAH RAF

B- 7K Z % B-phenylethanol =99% KT B KA 2R I & O

ZK Z i Acetophone =99.5% KA R Al A

% H % Benzalcohol =99% K B BR AL 22 R T & ot

KA R H R Methyl salicyate =98% o ] B 2 4 A 1 WAk R A |

Z IR Benzyl acetate =98% ARSI

T M Eugenol =99% R BHE AL R F &

HiiE2& Monoterpene

- JEH o-Pinene =99% Sigma- Aldrich

( - )-HHREE( - ) -linalool =95% Sigma- Aldrich

f52EJS Sesquiterpene

B-7K 4% B-phellandrene =99% Sigma- Aldrich

#2245 Sabinene hydrate =98% Sigma- Aldrich

(+)-3-84% ( +)-3-carene =99 Fluka

243 1kE ) Heterocyclic compound

% Furfural =90% R BHE WAL 2 R0 & ol
1.2 fhfR

HRBC IR AR S 3 3R T R AR KA R R AR, AT R T R (26 £1)C L (75 =
5) % RH 1 16L:8D St A M N TURAE A ZELE A IR, BRI LA 10% MIREMEK . HE4% REIE B AT RO AL 20 HE 8%
CPLES 1 R, RBE) SRR (PEH 2 ~3 X, SIlE) Mk (PG 2 ~3d, EICR) #47 EAG
%E
L3 fubfy R ALIE

s R B — AR il P BEFR DT, R BRUGHE 2 ANHETY, 43 515 750 Kaissiling Y 195 L H AR NI SR
A , H AR I AR AR 22 558 LUK A% (Syntech UN_06) 34, 15 540 th Ui 5 FL kA 2 , F Spike K7
(Syntech 23 7] ) BEATHURE HIREFIIE R o

B 20l IR S ISR, ¥ I TR ANTE [ X w =6cm x 0. Sem FIURLEAS L, SLBPHGIE AR A B I B8 P93
Parafilm [ Pism 8 &, THEESG 1 h PEAT R [l DA S D e R, AR BE 9 - 2- B - 1 -8
PSR o UIRE R TR 0. 2 s, AR 20 ml-min ™, BRRIBEI FRA DT 1 ming A5 BRI H2
BENLTT AT , (B RE 5 B S L, DAy 7 i v o B 5 S P R i O A i S R i, $ AR v BE 31 75
WEERYUFHEATINR . B RE AL M 6 AR A Ay, EARAMA AL 2 ~3 1K,
1.4 B

RIETSEIL G IR EAG SRS E Syntech 23 RIERMEAI 23 2 , 3o TR s (9 S R AE AT AR AL
RIGIHE EAG L AHXHE -

http ://www. ecologica. cn



6 3 FHers 45 PTIE G B EHR B A 4% A W ) o A v 6 S B 2965

R - AR R
EAG SNANRE = o 2 iy i) B B L — A FR RO

HERIERT 20 A &) EAG L RYZESR , LA K M 18] ) 22 53 ¥ 2R ] Duncan’ s ZE ik #t47 2 5%

PR FUAE, X ARAES H A 0 M -5 M B SRAR [R] 5 2 7 B2 8 B0 o ) 22 53 P -0 360 A 2 A LA 5 B T B {EL R
Lit™) 5 S+ SRERE RG] B2 A f e e (571489 B 06K 25 b v 22 T4 AL, K T 5 fER5F0 2 RU  fok e A

PEE N AR E 2 AR AR, AR A 250 G B Ak Ay P B S L B L o
2 H#RESH
2.1 XF20 FEEAE R Y EAG RN

HEIAY 20 FRAREIL S PPER AT 66 2 AR A4 EAG [BL ([ 1) , B BT HARLL X 4R - SBR ) EAG 2
LR R, HUIENRIEFNTT B IR S, X L2 AR A RIS W IR BB (R 2) o BR T MBI
SBCHESRXT B-7K s FARH 19 EAG SR S 3 55 T HAb Lo MRS ANME S, LA B AR 4% HUBE IR 2 R £ TR ) S L

WA Wk H.assulta Wl H.armigera
*
ﬁ“f%% Z-3-hexen-1-ol
W—'
Green leaves R
v * | Yz 1-hxanol

ey e
SSSsss=
* TISSISI SIS SIS SIS SIS,
eIt} * M= W‘ Laoamy] alcohol
Aliphatic compound *
s ovn
* IR RO H eSS
% b b
| S A
. i | | = Bemzaldehyde
R ==
L { ]
S = Potenyithano

)

\mmmééég Benzalcohol
HELEY w

. l—l—l
Aromatic compound % * Methyl salicyate

] R ey acoae
@— Eugenol
m R et

w:l‘ B-phellandrene
b .
B2k Sesquiterpene * a .—%@ @4 Sabinene hydrate
—] ] @4 (+)-3-carene
I A Heterocyclic m @ Furtur

450 400 350 300 250 200 150 100 ]00 150 200 250 300 350 400 450
EAG R M JFEX]‘{E Relatlve EAG potential(%)

HiiE 2k Monoterpene

B JEBCRANARAES Hd 20 Rl R LY (1.0 x 10 7> mol - L~") ) EAG R RARXHE

Fig. 1 Relative EAG responses of H. assulta and H. armigera to 20 tobacco volatile compounds (1.0 x 10 ™5 mol-L~1)

4k 2 ik virgin female moths, FARE LM %, mated female moths, NJ#k#fk male moths; A I/NE FEFRRMEFFMZEF B (p<0.05)
different letters show significant sex difference by Duncan’ s multiple-range test; * 3&7RFj[A] )22 52 5 3 (p <0.05) = shows significant inter-

specific difference by t-test
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5T HMERIN 2 R AR W) EAG MR WA ZR (B 1) . 2 FRIKE, ER IR K2
BRI SRR R FHRQHR(E2 ME 1),
2.2 XPRWIRALEYIH) EAG N

TR 8 1) Ak W i A T S ik RV A 3T R T AL & W0 ) EAG [V TC & 25 5, % 5 b B Iy e 9 S g 19 S
ERTER(ZRLER) , HA L6 NMRIE T 2SR 0-3-C 0% -1-F2 IE CBR) 51 ) RN 5% , FE et K
FE ARG I (IESFBE) Sz (1- 5B S5 00 ) |, il A A6 S 58 BE 39 ik 55 (3R 2) o MR IR EAG [V
P55 IR A DL, B X 2 TR TR P O 8.2 =5 T Ak o M i R A P M Bk b, o LA 3 AR R AL & A
2 FpLgt SR EAG R B R B A Z R (B 1), [FEEA LUE 3R AR 2R T X 1-J B
EAG W o % 2 5740 MRS W R N RS B2 WP R 22 5, 3R B X Hoar JLRN AR 7 Tk 4k
AW EAG R TR (E 1),

2.3 XHEEHRLE W EAG R

TR IR X 7 RO E IR E Y EAG R ERAR R PR E 22 5 (& 1), B 2 Fad gz ix gk
B W B HARARRL: X B-ZR Z BRI Z R R R EAG [ HR5R , HR R H B R H i, X R 2 . Z
FRRTR AN T 5 M3 A S BEAH XSRS (R 2) o 2 PRI, B T Acb 8 xoh 245 P BB A 2 7, 3 T M e 4% R B2
R RBRI RN , LA BHE SR T B By 0 S D AN SB35 RN ) 22 A0 (3R 2) | MR IR XS 2305 B R AL & 1Y
EAG R & FHREHR(E L),

2.4 STRERFAIMEE W EAG R

B IR AT FC MR X 2 FhA 25 ( B-/K Feks A2M) 1 EAG [ b} B3 1R T LAk Lo M s A ik, , % 082 J LA
PRI E Y SN TC 83 B 1 ) 25 5, B3R B N B R A IR AL & W ) EAG OB B 2 & TR
(B 1) o AR B A 2 Wik A2 e e S N o0 T SR A2 ML S ) EAG RN TG B3 22 57, X% il
N3 2 R TR SR AAME B o 2 PR A1 8 £k & W B SO TG S 3 PO ) 22 55 , (EL R AR X B
A E YRR DA 5 BE S TRER(R2 ME 1),

2.5 AR AFIARES BT 6 ik AW R B O B £

TR (1B 2) Ff e e (TEImE ) X 6 il £ i) 700 B S o B e B A — 3, 357 B TR B B PRy DR T 3
K, TEFTIN B VR BE YRRl 9,2 R EAG [ B IIAR IR BIMIFA

2 PRI IE S B (1.0 x 10 7 mol - L") FUBEEE (1.0 x 10 ™* mol - L") fy 2 7 R G BE TG FH A] 22 57, th ook
FE] A 22 5, % TE 3F B RN TR i 52 07 184 B TO R [ 22 53¢, (EURE I () SRk v T O . R 78 M Ak 2 W e
(1.0 x10 * mol-L™") FIAZFCMEMK (1.0 x 10 ~° mol - L") %t ( - ) - ELAREE A AR 7 AR 8 o, (B XA AR UK
PEH/NFRA B (1.0 x10 > mol-L ™)

3 IMNE5HE
WS FTE R 20 FindElb &P L TR R AEY  , HRERE AR b2 288, Horh 4t SR
R RN B RAC B D TEAE Y B ) AR (B EEAR AR ) & B A LU BR R, B O © 338 PR 4 43 ( general
odor components) ” , T ELHEAS  fF R 8 R LGN BAEY “F” R R, RO R R4 5
(specific odor components) "'~ Zr My FoF A1 R Wi B T W52 2 S SR AR SRR W £ i £ B (81 R B, T
SR H 376 B S R BE S A S B, T R E RS A B A R R BB I M E R . A SUE T
SHEHBE (1.0 x 10 ™ mol - L") MHELHE & M) EAG J B, NFF AT LAE H -

(1) JEB SR AAR AL H IS 20 Fp b &3 Al EAG [ORy , 3R B E AT AT @t B ) B SR 3F 32
HEATE ], T FPHER RE AR AR AP il 2R3 /K OF B B OB ) 1, =X A2 Bz se I AT IR T 2
PRI AT R AT Ry R B PR R0 R P , I8 R U o M R B B AR P38 O SR

(2) 2 Fhpige o M4k G 4 1 i A B ASE S R SR ARRL , Y 2RI L0 X AR o 3 SR 2 537 B I i 3 vy
FEAEEE TP R T R SR 43, H G AT HEI , 2 7 73 R 7 2 B 1) B 1) SR AR S T BRI AR
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LY, TSRS BB BE 1 E1 825 ,3X 5 Kennedy ™ IA N B HL 0 I 25 5 1] B 5k = 0% B AL b 2 4 52
PRI SEVEARAE , RIS A oM e B H 2 T DA 4 S BRAG B0 EAG 217, AT RE RS RBIE T B
AR AR O A I AR R N, B B AR BE AU IR G SRR BHA AR

(3) ZEMEARIBERTIRAL A b 2 FhRUIRAT Co tLA M) EAG [BL AL , BE & BREE I E K B4, — & 1
EAG R ¥R FRE# % B 6 MRIE T IS SRR AR G GV N ES T, X W R L2 F R 7K
PR R = A IE R o (ELR  MEBCIR X KB & i EAG [ RL A THR4S iy , 32 B 76 o B B 4%
2 A R, IR A T IRRZ BE R AR R, LR ZE BT B R I 4R B A5 M, 45 e 1 T
25 F T IA], AT RE 2t HARAS ) 27 30 B SR AR B AN AR 75 b AR, X 52 A (BT 5 A — B, 2 A
PRI N 27 S (R S ORI, 5 il b IR SRR M 2T A B HAR B RE I 22 R R AR OE, 1 75 T 2R 2
HIT R BRI — 2 BT o

(4) [FIFP R AR RIS /At T 403 32 VEHE AT b Bkt i/ R 1R , BB XA 4 O BR £
S RIS E 2R MRS R R, 2 R R ZHOR A W B EAG R RFI B
AP 2 5 T2 S 0 S th 2 D AL M s T R o 4% S B0 4 45 00 4 52 o R LA 7R K B 4
A, b SR S [0 0 i R o o 2 21 L B2 IO 2 7 [l R B RS2 A 2 T8 P S AL, L I 26155
AT REIREG < BRAR

(5) 2 AR Al s B BB Y 3 BB T HE AR B 72 B0, BRI 55 A P A 48 ERUAE B, B ) S T M
SRAE T VR IR 20AE BRI AR 3 W E AR AR T A AT RN K MR R B, AU ERIRNT B-AK R
TeM i EAG R, F77E SO ME SR B35 75 T A0 Lo ME R AR SR AR B2 o b G T S0 A ik 0 27 SV L AR 8 L (L
B BSSIEHE R A R bR B RR B0 00 (55 MR, R 0K B9 7 7638 B 4 R 2 A b, TAR
B i &l X 2R JE A T R3E I R T, O G S T M M R O 2 I AR . BT AN
YRR AR A Y BT | BRI, T w5 2 WA 15 B 7= BF B VR TR , B-7K 4 R AL 4 2
B NIRRT 155 M5, T e — 2B B A I

S HEE 2 TR RO B A IR HERRE I 02 R VBT IE R IR R A S, RGPS
T BB A B B 2 R AT A S, S5 SRR 2 R R A B SR 1 R I e AR — B, BB
BRLTL A A RN B R A A 2, R RE I B SR LA N B A S 1, B BE S I
b, R R RS R4 B RN A B R BE B MR L IR 4 2 Fh R X A A B B AT L
SR, (ELSEBR b~ A R PRV ERA AN R , R I , AL SR T i R FR ML R, 7T RS 2 b ik
WA EE TN, ETRELEEZEY R0, 7R E K8 T & E YR EY R R RS
ZIEHIGEATEN , A e B R M “ BUE ™ P , X5 A Kennedy'™! 3 i 9 3 E 31 5132 1£ (dual discrimination
theory) . ) I BREEAR B AL SR HEXT 2 Fh BRI 27 T BE BRI MR IR (TS0, 3R AT /8 RE R FRAEAD B & 10
A R B e M B YA MRS SRR I, A T — S TR 9E o
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