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PRI I & BEIRTT A BRER A RN, (EXT T TR R o H ELZEFRITTBE S IR I P R 22 Ja F LR (R 8 0 e 4 5 15
EHERERT . BV T MRS WSS E R B R S REAREFERULEERREF THWELRY
HIAHEAEF

SRSRR : U0 HL SRR s MEME R F DR R R R YRR Y

XEHS:1000-0933(2009)01-0178-07 FE4rFES:Q143,0948,0968 THRFRIAFG:A

Responses of aphid males and gynoparae to sex pheromones and plant volatiles in

the field

DONG Wen-Xia'?, ZHANG Feng’’ ,KAN Wei’, ZHANG Zhong-Ning” *

1 Tea Research Institute, Chinese Academy of Agricultural Sciences, Hangzhou 310008 , China

2 State Key Laboratory of Integrated Management of Pest Insects & Rodents, Institute of Zoology, Chinese Academy of Sciences, Betjing 100101, China
3 CAB International China, Beijing 100081, China

Acta Ecologica Sinica 2009 ,29(1) 0178 ~ 0184.

Abstract; Field observations were made on the responses of males and gynoparae of three aphid species, Myzus persicae
(Sulzer) , Aphis spiraecola Patch and Owvatus crataegarius ( Walker) to sex pheromone components, (4aS,7S,7aR)-
nepetalactone and (1R ,4aS,7S,7aR) -nepetalactol. The interaction between sex pheromone components and plant volatiles
for field attraction of M. persicae was also investigated. Males and gynoparae of M. persicae were caught in significantly
larger numbers in pheromone traps than control traps at sites with their primary or secondary hosts, but not at sites with their
non-host plants. For males of M. persicae, the attractancy of sex pheromone components was enhanced by the addition of
benzaldehyde, a major component of the volatiles from an extract of the host, Prunus persica. A. spiraecola males and
gynoparae responded to the plant-derived nepetalactone, while O. crataegarious males and gynoparae showed no response to
the nepetalactone ( plant-derived or synthesised) alone but were attracted by the nepetalactol. Moreover, the attractiveness

of nepetalactol to O. crataegarious males was significantly enhanced by addition of the nepetalactone. The female-produced
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compounds are shown to act as a sex pheromone for males and an aggregation pheromone for gynoparae, and the interaction

of the sex pheromone with host plant volatiles is discussed.

Key Words: Aphid; male; gynopara; field trial; sex pheromone; plant volatiles
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BkIF Myzus persicae (Sulzer) ZEFKEALTT#LIX K 10 H op T A=A E0F , A @ MEMERE N+ IER G sk (A5
F) MR (&FF ) BIIE, F-PIME AR A 8 PR F , A5 0 At Rk 5 MR A e . BRMF R B R (-)-
(1R,4aS,7S,7aR) SHFFEEAI( +)-(4aS,7S,7aR) FHIFF R LA 1. 5:1 O HLBIAA™ o H )i HAe 0 AL 1
9 LA TR A ORI BRI ST A B X BRI A 05F 1) 5 | PR PO o 14 3a W 1) K TR R 2 P - A & A )
I TR RARFE Y SR S RE T | 5 B K EAkEF , XU R A FT LA FIAE ) R AR SR B 1R 4 05 o b B, 7 2R %
RBHEA . F35b, G B R AFH EHR) Bl i E 2R M7ESRE 1 & E 8l b R IEEHEEER.

GR35 Aphis spiraecola Patch FIILIAERIPERF Ovatus crataegarius( Walker ) 523 B A4 A LLAE A | B P65 Fp
FEER BRI RN EF R, SEEIEELH R (Rosaceae) ) b, 3 B 7E b /=44 P 7
OGP, B 2003 4E, Jeon FAHEHMFEERH ( +)-(4aS,7S,7aR) HIFTABEH (-)-(1R,4aS,7S,7aR) -3
TFEE DA6:1 ~8:1 B LB AR o 1L [P i WU A 3 B e T (4 0F - SE SR Malus pumila Mill J2A7%5 3,
1 Mentha arvensis L. B2 ", HtEA5 B R 44 H AR R WARE .

A% SOREA 28 55 s OB T [RIAE A7) H 8] B3R5 A B (AEL ) PR 3R B0 1 OB, BRI B 5 B R FiAE
1 S V) SR 7 1) X Ak ASF A A0 UMV B A VE P, B ST I B 3 B4 & 4 0 L) o k15 B R AR
R o IRI BT Rl ET Xk ) (BAESER M SR b R B R B A P W EH B KBNS LG G
RERIPERT o R, AR P {5 R 3R A 0 % 3K R i i f) T 5 | B RSCR AT 00 25 4R 0
1 #R5HEE
1.1 #E
1.1.1 HHHEFEER

0F £ B R AL BT AR B E WA T A B, B R 5 W Sakurai 21 4l EF 451K 929%
0% , & AL AEFIEIR G FIITNEE MEY I Nepeta cataria L. HhF| /K78 BB E R IR
BB R R 0.052% o NTABKAY 5B ET -20°C ik PR
1.1.2 BkHELRY).

10 A ], fE R E AR KT R BB A R AR A I R, /K Z8 VR 28 IR R 4R B R ), Y 70l 1E
Chio HIENRLH IR L PR E R 30g it )/ ml IEC %K.
1.2 FE

Y SEWAE AT 1) SR IR , 1998 4 FIRTG 4 AI7E b s i PE AR PU 275 (3% H (T AR 1000 m*) | PUZE5 1k
Bl (T AR 24 3000 m* ) FI 5T AR ARE 2 B SRR BT 3 SR Bl (AR ZY 2400 m?) 1847 51999 4F k36 v AE Jb it
RAMBLEBER AR E (EFIZ) 5000 m*) T, =MARITEREE (33 em x 12,5 em) 4R 4% Lewis Fil Macaulay
PZRRTTEE SR E AR B AR AUR,, I — BRI RS BB B R HIARAR. (13 om x 9.5 em) o A TE
I X A BEHLCE , [FEEN 3 m, FESEH B IFR AR HCE E 23 EJ7 20 ~ 30 cm &b, ZERRRE FISERA EFEH A%
AL EEE 50 1.5 ~2 m F 1 ~1.5 m, FHEREMRE4 ~5 d EHRETH, il 2d FEYLE RO E , [FE
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YR A, TR AR A, A0 ZE TR 1 ~ 2 AR, DUE e i AR
1.2.1 JUS AR BRI P9 -5 Bk 4R B B4 [R5 57 AR

SR 1.5 ml BRELEVE A, OB P RIF—DERE 1 mm B/0L, B0 EANEE 0.5 ml M
AR B AR BB ST N BR BB SRV, A B E R 6 Ik, UEC et v iR . B0 B T A R B
PRI 1 om, I 1998 4210 H 21 HIFMRE 11 H 5 BER, IR B MBS DB B rkkr 5 M
PRI B
1.2.2 NT&RE5RITEE JRIT R S5 F R EIEA

FH (1) 36 2 2 P AR A T , I ) 231 1998 RN 10 A 30 HE 11 H 13 H 1999 4£ 10 A 18 HE| 11 A 12
H o B& BURFRIITEERGRIIT G 2 B EC B BE R 2. 5% F CUbE v, H R F B ( > 98% pure) Fi BV Bl 5%
HICHEE . ARABIBAR BERAE AR, A A AL B 20 5 D 1011 E A5 B3R 5 B RIS R AR F B SR 5 )
(300l) ,1:1 FFRIFF BRI ST N ERIR &4 (200 wl) , LA B Bk i 48 FR RS (100l ) , X Bl 68 (100l ) , B 1 A
AbBR Y 3 IRER o ICFREA A P M5 MR O BCR, BRI AR T O 2 0. T
1999 4E iR BH , IR EB B B K A A AR L IR/ N X 22 1) O BEES A 20 m,
1.2.3  NT&BEFRITBE AR IT AR | 545 PR O LA

1998 4510 A 30 HAEE 11 A 13 B, 73R RBCEHITEE JHIT B 1:1 BFRST BRI OT WERIR &
YriFslide , WE SECHIF 1.2. 2,
2 %R
2.1 RS A AR BURITT PR Sk SR B T S OR

] FH AR IR 5 v SR BB RIS A A D 51 5300, 76 9 33 FE kBl R 2R Bl e R i e 45 R SR 1. 7
F 3 RIS el v, 015 PR T 75 40 4 5 4 S AR o A e 1 1 0 R B 38 2 T IR B A O R 2. 7S R el
W IIT BRI AS BUA S B RIBRE , TR T 1R T KBS LA GG TR, O B B35 2 T X BiF 4
R e PRI T D BEF LR RYF Sappaphis sinipiricola ANILIFERIFELF . LEBKE H ,HITT
B A T 1R T A B eSS LABKM SR D 51375 59 75 4k 2 70 Mk B A0 11 338 B 5175 20 A ik g e 5
MM RERR D (3R 2) (HSXIRFEMEA L, A EREEESR

1 EYIRER A I PR XS 8 H o AN B0 1) SRR (1998 4E7%k)
Table 1 The catches of aphid males and gynoparae by traps with the plant-derived nepetalactone in autumn 1998

HELF Males W Gynoparae

FhFp2E Aphid species FIFF N EE Nepetalactone X i Control . HFF MK Nepetalactone X iR Control .

Mean + SE Mean + SE Mean + SE Mean + SE
FI3%H Cabbage plot
BkIF Myzus persicae 26.3+1.0 2.2+0.4 10.44** 9.0+0.6 0.7 £0.3 9.01**
kB Peach orchard
BkIF Myzus persicae 15.7 1.2 3.2+0.6 3.65** 3.3+0.4 1.5+0.5 2.38*
FehAE R B Sappaphis sinipiricola 0.8+0.3 0 1.64 ns 0.7 0.3 0 1.85 ns
3EREE Apple orchard
R R[5 B2 I Sappaphis sinipiricola 6.3+1.0 0.7+0.3 2.17 ns 4.7+0.7 3.3+0.4 0.97 ns
G548 35 Aphis spiraecola 62+1.2 7.2+0.6 14.16 ** 15.7 £0.6 2.5+0.5 12.94**
IAERIPERF Ovatus crataegarious 2.8+0.7 0.2+0.0 2.03 ns 0.8+0.3 0.3+0.3 0.86 ns

AR e df =105 « FREFBE(P <0.05), * « FREFWEZF(P <0.01) ;ns FAREFABZE  Student’s t-test; df = 10 in all

cases; significant differences at * P < 0.05 and * * P < 0.01; ns: Not significant

2.2 AT BRI BE FRIIT AR5 2 B B A ELAR
PRI HERT 5 MEVERETE 1998 4R 1999 SRR HI AR HBA E—B(K 3,K4) - 5N REFERER (111
HIFRITT BRI AR ) A OO BRI S A 5 | 5 1R, Th0 EL XS PR B A 57540 P 5 2% B TR B0 o A e 7 A
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WEPE R BOR (R ATS I FEAE T, 20 R 5 M 5 B B X DR R AF 1) 5 | R A0CR (B P B R S 1 M P R A RCR I
HR o
%2 BERTIRERAIRS DR R 1 B0 B W3 AR (1998 4EHK)

Table 2 The catches of M. persicae males and gynoparae by traps with peach leaf extract in autumn 1998
AR BRI 2% Mean No. ( +SE) aphids per trap

Wi H Item

B3 B Peach leaf extract S} # Control t
ke Peach orchard
I Males 8.3 +0.8 3.2+0.5 2.95*
MR, Gynoparae 3.2+£0.4 1.5+0.5 2.41*%
F13%H Cabbage plot
HERF Males 5.7+0.5 2.2+0.4 4.80**
e RE Gynoparae 2.2+0.4 0.7+0.3 4.02**

R . « FREFEE, » + XREFMWBE  Student’s t-test; df = 10 in all cases; significant differences at * P < 0.05 and * * P
< 0.01

F3 EHE MESRESREX SR SHFEBR (1998 4£5k)
Table 3 The catches of M. persicae males and gynoparae by traps with sex pheromone components, benzaldehyde and a combination of the two
in peach orchard in autumn 1998

. M W LS8 RS
Mean No. ( +SE) males per trap Mean No. ( +SE) gynoparae per trap

igf {7 B & Nepetalactone + nepetalactol 119.0+2.8 b 24.0+1.3 a

7K I B Benzaldehyde 7.7+0.9 ¢ 3.0+0.6 ¢

ﬁitﬁi:tﬁe% -: :::}Tagactol + benzaldehyde 153.3£2.0a 16.020.9 b

X} B Control 4.7+0.9 ¢ 2.3x0.4 ¢

RPFRNY AR L BILRPBRER, [ —5] R FYEREA RFRFRHERFEO0.001 KF L2EFREE  Means within a column

followed by a different letter are significantly different (P < 0.001, Duncan’s new multiple-range test)

F4 EHE EEERFEOTEMFEHIIRFHSERR (1999 4£75)
Table 4 The catches of M. persicae males and gynoparae by two kinds of traps with sex pheromone components, benzaldehyde and a
combination of the two in peach orchard in autumn 1999

T 25 A W BRSPS i
BiH 1 Mean No. ( +SE) males per trap Mean No. ( +SE) gynoparae per trap
A tem N — . N — .
KA = MG ER KA =G
Water trap Triangular trap Water trap Triangular trap
igf 1/ . & Nepetalactone + nepetalactol 18.7+ 0.6 b 22.0+1.1b 9.7+0.8 a 11.3+0.7 a
7K HI ¥ Benzaldehyde 0.3+0.4 ¢ 12.7+0.9 ¢ 1.3+0.4 b 3.0+0.6 ¢
IgF MRS B2 + IR
Nepetalactone + nepetalactol + benzaldehyde 23.7+0.6 a 34.0+1.1a 7.7+0.7 a 9.0+0.6 b
i Bt Control Oc 7.7+0.9¢ 2.7+0.4 b 2.3+0.4 ¢

R FENHEMERZ BB RER, [ —5 EKFEEA R FEFERRTE0.001 K 1257 BE  Means within a column

followed by a different letter are significantly different (P < 0.001, Duncan’s new multiple-range test)

2.3 ANTABURHITTEE ST AR5 75T 1 Y LA

TESEREE P MR R RIFM LT ER T HFLRAEU MR (R 5) o St RIAMMIEERE R A Z[H
e EZS o FIIT N ER S H A U5 4 21 AORERT 5 MEVE B B B0 530 IRIB A8 RO IB W BONE . B 08 AT
P4 B B R e B 3 2 T MEVE B SIS N R 25 , 74 ) e R S 3 o, (L4 8 M R
BRAEN.
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x5 AIABRHTTHESHFTEEXS LA BT 695 B 205R (1998 4EEK)
Table 5 The catches of Ovatus crataegarious males and gynoparae by traps with the synthetic nepetalactone and nepetalactol in autumn 1998

HESF -8 G A% WEPE BRSPS 550 4l A
Mean No. ( +SE) males per trap Mean No. ( +SE) gynoparae per trap
HIFF P Nepetalactone 15.7x1.4 ¢ 3.0+£0.0 b
T+ Nepetalactol 576.3 +4.9 b 27.3+£2.0 a
FIFF K + AT % Nepetalactone + nepetalactol 823.7+3.2 a 26.7+1.5a
it B Control 13.0x1.2 ¢ 2.7+0.6 b

RPFRNY AR L BILRPBRER, [ —5] R FYEREA RFRFRHERFEO0.001 KF L2EFREE  Means within a column

followed by a different letter are significantly different (P < 0.001, Duncan’s new multiple-range test)

3 itig

DA fii B P SR BRI R o 5 | SR PR (S B R a4, RAEF EAYH B (BkEME3EH ) ##H 3
THeEE, TAEAR AT FAEY) B (ERE) 51 BEARIBEF (R 1) . SHGERRW AL TR ZESE FHH 3
TREWPRETHEYF (R 3,K 4) (BEERERAFH BB (R 5) , XRWAF FHEDIKRSERERE SRR
PRIFHERF )51 BRCR . RIREHE, YEfR B R B X R4 B W Rhopalosiphum padi L. HEWF (5115 Fl 32 %
FHRYAEESERER . SR E BB h R 7 XA ELG 5 E R  A R 7R S AR MR A oK
FERRIRE , B3 A 35 NAR4L . Helicoverpa zea (Boddie) FMEMREUER 25380 . Shorey #5H , X F— 2Lk
i, T ME IR A A A RS A A M 5 A R B MR . RS AR M & 2 A A 2
HIRk I ME SRR LUK (3R 2) (HIE R RAIA T FIE R WX MR i iF BA 5115 E M. Pettersson & BURA 4
EWFE A Xt & FF FAH YA ZE Prunus padus L. BI¥E R YA RBL, T A 9E 27 EAH Y B BRAZBE Prunus
cerasus L. FIMEE Rubus idaei L. BERUHIHE R YA RN ™ o 5120, Campbell 25 % LTI TE RS, B 5
7E W8], ZAGPENF Phorodon humuli HESFERREMS B & 7% LM 28 Prunus cerasifera L. BRUHITE R WFTE1H .
R, E2ERAEGEERNELT , L5 FHEYBERG T EEMT AT EEEEEM, HE, 3R
S — S Xk 27 A R W A ST, B 40 H 5 WF Brevicoryne brassicae'™ | 98 45 45F J& WA H. Cryptomyzus
spp. (B8] ERERWUF Sitobion fragan'aem &, Losel 25 & BUW Fh 27 FAE Y B ZE Prunus spinosa F11 KR 2=
Prunus domestica BRI HIHE & Py3t B A PEsF dE s B 51 1R A

HH [a) 306 3% B 75 EAE YRR W) REE IS SR (5 B R X — Ll dumEWF 1) 5| 5% P . Campbell 5538 53 H [8]3
% % IUFEVESS B R A P A&7 40 2R Y , B3 SR V(5 B X 2 A e A F 1 5 A Y
A2 FHER YA B BEER AR TR AR A 45 W V(5 8 B A E AT A s 7% . Pope 57 /K 15 47 28 a0k
11 RAIR R B, 28 RSB A8 5 | R 4 B W A A FRME PR B (B 1 A B Z A . 7EMESS B R iFm &
rh I AR F B ECE KA BR P B 1 IS4 B A RS 4 B I RN 2 A PEE R , [RIE Im AX PI R L B AR
% 435 A O A N AR B P R R T, T 22 A RS A R B B0 P AR th R B P I R A SR
5 B8R CGAIFEEFGAIT R ) Xk HEwF 15 175 16 o, (ER R H AR Bl 5 1A TE . FEMEWF 19 3C L SE LA T
D AR MEVEST R PR {5 B R A AR IRER R M AR A R R fE— i up, —E P[]
R o BAN, TE S R AR B B — b B8 MR SRS, FE AR RO BT A, R, R 2
TR Ao fi 7 EL S RO Ry T SR — 25 e B A X 2 P T RIS, 3 5 A s kAR rh LB S A S L R
2}

HBEWIRE R, S 2S5 WE AN LU (R JE0F 3 R AR AR A . DAMAEY 4R B3R R 5 138551
Wi T BRI R R S LA N . LR IR PEE XF FRIT R BB SO, (B X FRI ST B R, I EL7EFRI I B
FRESINFRITT N B ZJE X LA R PEwE 5 | s P B4R & o TRtk AT AR 2B HEWT ST N BE R B LA HEFEE R
oy 2z —, W RIPER (5 B2 FATTBERGRIT B LA LB 20 IR &9, ERTERIITEE . FhJS BT 5E
W B G5 2% 35 0F (P15 B Xt FIOT NS AFRITF L) 601 ~8:1 el R . (S B B iE e iA B sk |
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G525 25 W R LU [RPE AT — bt s P PR B 4R 1B 2 25 0 BB R 28 PO S T 4, 3R B MR {5 B 20 i e b
BHEIEERATR R B INE . TERBLET ST aafgei' et HEram 7 FREET MR
WF Tuberocephalus momonis '**) 251 it vt A B T MMM L o PRI, 72695 T B ALt AR rp , e RE ] R0 KE 7]
PP = AR PR B R N R EE B R, TR B4 E K27 35 H 7 T MR

RAGMAR B RXIPREF L35 FnILIAE B PEst ) MEMERE R 5 1EME R (B R UEH 2 i B0 R A i (1K T A 1
¥E ., Hardie 25 5T R BAVE(S B RS IEBIM R M RSG5 W 22 40 Poig i i i e KoK T
PERRRORCR o ZEMBEAUT , BEAE AR WS R A8 45 A5 05T 32 KA U 1) P R A IR T T SR T P T R
T MR fal A o ST ST 7 A ELAF Aphis fabae WEYERE A HEE XM B R BB, R 4E /Y
BHA RN P, X825 R S B R X MR S B R R AN B 9, MEERE AT B R R A
XA YIVE N A B ML R

5 ERgREM, EHERDERER B, F EEYE R Ytk E R R xR 5 e
PR FREYMEREEERERNHEE AN THEER RN EHaT NEAEEE L, X—hREE
FHRT LAYE R —FHER A IR S SRR R , Mk B SRR X Fh I A SR R 1 K 5 M B ol S i B LR , T ) T M
B A B T HE BAE I E R S RO E, JE A T L BLE S A R B . BFoE % EH Y SR
BREEBZEMEEAR N THFREARNSI BRI TERSSRHEAEERE X, AP WIEN, £
Hi#s P RS B R A S R YN — it i 55 75 1E A LR b P (S B R oA R
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