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The selectivity mechanism of Anoplophora glabripennis on four different species of

maples
ZHANG Feng-Juan'?, JIN You-Ju'®, CHEN Hua-Jun', WU Xiao-Ying' (1. College of Plans Sciences, Beijing Forest University ,
Beijing 100083, China's 2 Department of Life Science , Hebei Normal University of Science & Technology , Hebei Changli 066600, China ) . Acta Ecologica Sinica ,
2006,26(3) : 870 ~ 877.
Abstract: Anoplophora glabripennis (Motsch.) is a wood-boring beetle that is native to China. For a long time, it caused great
losses to the economy and ecology of northwest China. Atiractant are often used to control insects. The volatiles emitted from the
host plant play an important role for insects in finding their target. To explore the mechanism of selectivity to different host plants,
we investigated the response of Anoplophora glabripennis to four different host plants, which included Acer negundo L., Acer mono
Maxim. , Acer truncatum Bunge. and Acer platanoides L., and identified the compounds in the profiles of volatiles from these
species.

A “Y”-tube olfactometer was used to test the role of volatiles from host plants in host selection by Anoplophora glabripennis .
The olfactory responses of Anoplophora glabripennis to different plant odors showed preference for certain host plants: Acer
negundo , Acer mono and Acer truncatum . The attraction of Acer negundo and Acer mono were significantly different (p <0.05) .
The attraction of Acer negundo to the insect was stronger than to Acer mono. Acer platanoides neither attracted nor repelled the
insect.

Compounds in the profiles of volatiles from the above four species were identified and quantified by GC-MS equipped with a

CP-4020 TCT device. The constituents of volatiles and the relative concentrations were different in the four host species. The
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amounts of ketones .alcohols and aldehydes in the four plants showed same order; Acer negundo < Acer mono < Acer truncatum . <
Acer platanoides, While that of alkanes and esters was quiet different: Acer negundo > Acer mono > Acer truncatum > Acer
platanoides. 1-Penten-3-ol, Ocimene and trans-Germanylacetone were repellent to Anoplophora glabripennis. 1-Penten-3-o0l and
trans-Geranylacetone were identified in Acer platanoides , and Ocimene was the most attractive to Anoplophora glabripennis among
these species.

The extent of feeding damage caused by Anoplophora glabripennis differed among four species. The order was Acer negundo
> Acer mono > Acer truncatum > Acer platanoides . ‘

The epidermal hairs of the four host plants were examined. The results revealed that Acer negundo had few hairs, while the
others had quiet a lot of epidermal hairs, which may be one of the reasons that the damaged on Acer negundo was less than that on
Acer mono . )

It was concluded that the relative concentrations of the compounds of the volatile cc;mpounds played an important role in
preference of Anoplophora glabripennis for certain hosts. The extent of damage was related to the physical characteristics of the host
plants .

Key words: host plants; host selection; volatiles; Anoplophora glabripennis ; olfactory response

Y B B X4 Anoplophora glabripennis (Motschulsky) f&—f AR T F W, B UGB W04 A 9 LA R A
(Ulmus pumlila L.) 3L AW (Acer truncatum Bunge.) . B M 48 ( Acer negundo L.)%F H ¥y B M- FIBBE: M &, 88
BRAKT™H., BRESH BEBHEYZIARBERFNAEET AEEHRTEMNLFREA" . A
MAEYESI BN BERENTMRBERRFRGEERNEEZ . RRY, EREIFRF EMNIRI L2
FLEEHYBRAERERAEY RREEXBERSFERT HAEFREFTRE ZHY A AL
FEEBYRERRHRBRZIH , A UEEE R ERSFIHYZERMLFBRER, T HT R E ARG R AT
BRSERER  ENAXKREDTEEYEHEER AT EYHREFFHHREAEEMNREEL. B
W, 2HRUAAREXFFEEYE B I A W (Acer mono Maxim. ) \H It F A B B 8 BRAB ( Acer platanoides
L4 R RHEY WX R KRB B X P XM AR HF LMY BT RN FEEY N ER A S5
AR, FORTFIEA R B X4 XA RF FHYR S E R TRULE,

1 #EmA®
1.1 EHHH

5EERME MR T AN A0 A IR BRI T SRR B X R B AR E R AR
1.2 ERYHHERERE

B B i BR 3T T B A &%, 3F A Reynolds I 5 4% (44.3 cm x 55.8em, kR AFH BN E B THELR
VENERKEL, AENEALRANSS L, RFELTTEH RN GDX-101(60 ~ 80 B ) W EH i K
EHESWALEN. 30 min SR, RN K SEBERAE R M Tenax-GR(200mg, 60 ~ 80 B ) ) 7 Je 38 H
(L=16 cm,d, = 3.2 mm) FFR M. RAERTE] A 40 min, i FE R 100 ml/min, EFHMHEE 3 K,

1.3 #HERYEIHT

F TCT-GC-MS (Trace 2000 Voyager, Finnigan, ThermoQuest) X1 Z W # /7 E M E B o007, BB ESE
CP-4010 7 3 5 [} % B (Chrompack, The Netherlands) , 43 Wi /A 7+ W HE RS B A4, 8 (A R) EH 2 6 kPa,
PRI (70eV) B EM , HHEBE 0.45, T E w/z 10-400, #MH3% B P76 R M ) Tenax-GR 1 Ff 69
R YA 250 CHAME T, 10 min 5B BEA - 120 CHIW BE A 5 SR ST BB I8 B (FE 1| min WFHE] 260 ), &
BERYREHEA GC,HIT GC-MS 7. GC-MS BIFFAEFZMMT AN BSE 40 CREF 3 min, L4 6 C/min Y
B EEFE 270 CHARFE S min, £FEILT 46 min, Eid Xcaliburl .2 FRANL B R NISTOS ¥ B A GC R B
FEGREM T B R WETES,
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RAYRMBREMUST AR ERFBTEETAINE. EVNEEEMKRTES R Honda MAEH R
Frgtet, R, Phre vk BRI R 5E IR A A RO EXFENERE R . BRIEBMA K
BOBA 5LKEBRYEEFHITE, WEE X 4 W4T 4 5N FFI0 R R4 AT 58 X B8 3R IE B B a9 43R
(REMNBEEHEARTEEBA —KITH 1 MR . SHAMWE 50 min, BT 145, 51FF X RE L
¥, HEBRFEEK, WEEH 3 K.
1.5 XREEXRFHMBRRAXR

ER4AMFIEDPREARMNKE, AR 42MELES, BIMNPIRABEEMERNEECEERS 7
L EREERFBE—THE, $2X8:0&EHFXE, MEHERFREHEMTHEE,
1.6 FEHEPYREENME

RANEEHFTNE., AEEHAMBRETRFPHRE L B4 EHTARBER BETHIER L, 4
HYBMATMBERE BN HIFR .
1.7 BELH

ERYEEXRABERE—LERTEEIWHANBISE. RA : R SERE B X 4 BB R E
Y ER YW BEAT R R R .

Rl KEEXRGHNAEFEEDAITHRE
Table 1 The behavior response of Anoplophora glabripennis to different host plants

p— % 14 Groupl %5 2 4 Group2 % 348 Groupd FH{E Average
Spocies AIER REE SIWE XEE SRR MEE 3IAN dEE
Attracting arm __ Control arm  Attracting arm  Control arm  Attracting arm _ Control arm  Attracting arm  Control arm L
BB Acer nnegundo 9 2 8 2 6 1 7.67 1.67
F AW Acer mono 6 1 9 2 4 0 6.33 1.00
LT AW Acer truncatum 1 1 4 3 6 3 3.67 2.33
W, Acer platanoides 4 3 5 7 4 3 4.33 4,33

* ZWHEFRTE SOmin B I B X4 # A &% KK The data in the table indicate the frequances of A . glabripennis entering the attracting and control

arm with in 50 minutes

2 HREFSW !

0
2.1 S B R 4 X R I3 8 IR AT S S ol |- R o

R BB AFHY 05 R WORETHR AW BT :
RIME BR. THNELEREN HHEXFET | t
RALHMHARFRERES A AROETY X T :
eoE B R 4 51 RLE R« B M e B R 4 5] 2}
FRR BT, HUh B AW, 3 BLE MR A E U b ol |
ERYMEHER NI BEAAATERRHNE  EHR TAR GLTAR | wER
B s U T A SRR RO R X B R 4 RA N1
R 1B 36 K 812 55 08 35 0 0 AR RE M O 9 2 M1 OBRERTAT ARG ARE o

Fig.1 The behaviore response of Anoplophora glabripennis to the different

Yt B X EEMRA AR 5FE A U8 host plants R

2.2 AEFEEYNERYER © REEMBEEEIEE NN R RAOMKALR BF
ﬁﬁt TCT-GC-MS ﬁﬁ , @] ﬂi‘m E T j‘ﬁ}ﬁ E‘_ * 43 I (p < 0.05) Indicate that the difference is significant from the frequency of

B IRAER Y R b2 0 R AL FE TR S B % ALB entering the attracting arm and control arm( p < 0.05)

KRR JRWTBRARBWAERR ). SWHRBEER, &EREYEA TR 891245 SUE 1 5 R R m
B|RYP LR BRAMERE N E , BEURE(E)-ZM-3-CRE. CRER . 2RI (E)-ZR4-C R
MZBREESE s RARBEAER Y P U ME LN = ALY AR (E)-ZR3-CHRE. TR4CH b

BEF, RERP IR (E)-2- B0 B 2-CRMES 0 1, 0t H A PURB B HE R b AT (IS 1B MBS
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AE BERPEBRU(E)-ZR3-CHEE CRIENE, BEOQER3-CRR. ZECH MR- RS, ¥
WRASWELE TRB L-IRB TR ZRF  BEBERNIERY T URENE, HREMANBRYR,
T W AT o B9 IR BT R LL(E) - ZBR-3- TR B B B BB A MR 2-C BN £, XY
BP 2- -4 TIREE 2-CRE TR REEN BB, R o8 SRR, 4 HEY A
HIERYIIL 8 M, RN IECIE . LRI EE 2-C AR EE .o- TR B-TRMR .(E)-ZR-3- TR . EREAIREE,

ABERGFHEEHUERZHIRTFENIRP HYKNSKEEEEEM. REEXRF M EHYK
R EEERAF TEYNIKARMERAREBNTIBEMN. U RESROURY, —ERBEH TR,
R (E)-ZR3-CREAR-2-CHREXXFRFAEBNIIEER BXATEENERE, TS . (E)-1-L
HR-3-BEA rans-FEM ERAN KRS RFRENKBERC, EEHBHEZYTEZRIE 2-CHAE o
BT (E)-ZRR-3-CHREE TEMEE, MRAE FHMB . (E)-1-008-3-BE A trans- F M- BN H ; 76 7 AW
RECMCE.2-CHE(E)-ZR-3-CRE . TB . ZERANF BB, ME(E)-1-558-3-BEH trans-F M B HE;
EHELLANTREFEZRZE2-CHE (E)-ZR3-CHEE. TR .ZJBAFHE, ME(E)-1-8-3-BA
trans- &M BN EBRBFREZRZE 2-CHB.(E)-ZR3-CHE. TR BB, (E)-1-RE-3-BH
trans-F M B NE, LY 8148 . MM R AR B b ot i A W T BB R B 25L& 4, BB 4k
YR TREAETLAN R TARMMER, MR BEALGYTRBERT (L 2) AN L W
KBRSV TE O D TRIEEARABEE, TR TE B, BAEEES AN 4 FENREY T+
BAMERCEYR SR BEASHDORENFR -BH, THRERXEARAMNMEASFBTARFTE
YR ERFRATIBERR. ARRAR-HESVWESREYFTRNRERTEN, HRANEER
PR B FEEYE RS E S AR PHERSRE W ERBE X2 5 AR AL
B AR X485 FERARMREZ —.

22 AAERSBIMHIERAEDENAFARNENIR(%)
Table 2 Main chemical composites of volatiles from host trees of Anoplophora glabripennis adults( % )

& 50 HAM LEIANT R

Compounds Acer negund Acer mono Acer truncatum Acer platanoides >
IR AALE Y Alkylations 7.41 2.02 1.06 0.33
2-F B % 5% Pentane,2-Methyl- 0.13+0.07 1.18£0.01
ET 4% Hexane 1.66+1.63 0.33:0.43 0.58£0.32 0.1210.01
I 31 1% B¢ Methyleyclopentane 0.05+0.05
2-F# 2 T %% 2-Nitrobutane 0.02:0.02
B 5% Heptane 0.20+0.07 0.0920.05
FR 3% Bt 2-Methylheptane
1-FH 2 T %% 1-Nitrobutane 0.05z0.04
2,4-"RARAL Hexane, 2, 4-dimethyl- 0.69x0,25 ) 0.08£0.07 0.02+0.02
4-HE-1-(1-H Z#)-[3,10]H O 4% 4.66x0.61
Bicyelo [ 3,10 Jhexane, 4-methyl-1-( 1-methylethyl ) -
1,4-— B &3 3 5t 1,4-Methylcyclohexane 0.020.00
¥ Octane 0.08%0.05
4% Decanae 0.01+0.00
2,6,7- A E ¥ Decane2 , 6, 7-trimethyl-
2-ZIBE-1,1- R EIRBERCK 0.40+0.03 0.40 £ 0,02 0.06+0.07
Cyclohexane, 2-ethyl-1, 1-dimethyl-3-methylene-
BE 2154 Eaters 79.26 72.1 62.08 57.87
Z B Z BR Ethyl acetate 2.24+1.97 0.31+0.19 3.26+0.33 0.66+0.26
TH# Z#HBE Hexenyl butyrate 0.06+0.02 0.10+0.10
(E) Z B -4-C 1% B8 (E)4-Hexenyl acetate 0.21£0.20 0.04+0.01
Z M B Acetic acid, pentyl ester 0.11+0.06
3-C 4 F B Methyl-3-hexenate 0.05+0.05

O FHR, AAEFTETREEY— B RS BEN N 080 R8T, R0l K418 8 95 4 403830, 2003, 6.
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(E) Z.88-3- C. /% B8 (E)3-Hexen-1-ol , acetat- 54.81 £13.49 65.3+0.5 58.37+8.11 56.87 +12.98
ZB-F-3-C AR 3-cyclohexenyl acetate 0.06+0.01
Z. B BEEE Acetic acid, hexyl ester 21.85+26.95 0.3120.19
TR-4-C M 8 4-Hexenyl butyrate 5.46 £3.60 .
(E) TBR-3-C 45 BR rans-3-Hexenyl butyrate 0.04 £0.03 0.07 £0.06
7K B2 FBE Methyl Salicylate - 0.15+0.13 0.06 +0.08 0.06+0.03
RTR-3-CWE 0.48+0.13
Isovaleric acid cis-3-hexeny ester
RE-3-D R EE 3-Hexenyl pentanoate 0.01+0.00
Z.BR YK i BE Bornyl acetate 0.01+0.01
B4t 54 Aldehydes 9.47 10.15 11.72 14.07
2-F %-2-FI B 2-Propanal , 2-methyl- 0.01£0.01
2-F 352 Y #% B¢ 2-Propenal-2-methyl- 0.06 +0.01 0.02+0.01
LB Pentanal 0.03+0.00 0.02+0.01
(E)2-[, 4% B E-2-Pentenal 0.01x0.03
2-F E-2- T #4 BE 2-Methyl-2-butenal 0.02+0.01
3-F 2. R B Pentanal ,3-methyl- 0.63+0.31 0.51+0.18 0.0210.00
2-F -4 T HSBE 4-Butenal ,2-methyl- 7.73+0.74
2-C M ¥ 2-Hexenal 0.090.03 0.39+0.49 0.56+0.59 3.45+1.58 d
BB Heptanal 0.05x0.01 0.35+0.23 0.10£0.00 i
(E,E)2,4-C. % B E,E-2,4-Hexenal 0.3220.15 :
¥ B B¢ Benzaldehyde 0.34+0.18 0.16x0.13 0.01 +0.00
(E)-2-% 4 B (E)-2-Octenal 0.05 £ 0.00
(Z)-2-% 45 B 2-Decenal 0.05+0.03 3
(E)-2-F M8 (E)-2-Nonenal 0.05£0.00 0.24£0.17
B Nonanal 4.19:3.44 4.72£2.39 5.05+1.00 1.02£0.11 3
(E)-2-% B E-2-Decenal 0.94+0.68 %
25 B Decanal 4,56 +3.80 0.22+0.15 4.59+0.12 1.130.40 :
+—B Undecanal . 2.83:1.64 0.681+0.46 0.0410.00
B 3464 4 Aleohols 0 8.46 11.82 21.68 E
1-P 8% 1-Propancl 0.03£0.02 -
2-H H-1-P B 1-Propanol , 2-methyl- 0.02£0.01
(E)1-J%4%-3-BX( E)1-Penten-3-ol 0.12+0.03 A
J2-2-C 4% B¥ Z-2-Hexenol 8.17x11.0 11.31+2.63 20.46 £ 15.56 F
3-F 2 [, B¥ Pentanol , 3-methyl- '0.11£0.15
. B Hexanol 0.83+0.73 :
Z 3 5 BF Ethylhexanol 0.18+0.01 0.04x0.04 E
trans-2-T- B B trans-2-Nonenol 0.06:£0,05
trans-2-% 4§ B¥ trans-2-Decenol 0.30 +0.02 0.22+0.17 0.13£0.02
5 45 2616 & 9 Terpenoids 3.2 6.55 12.49 2.33
a- %% o-Pinene 1.11+0.31 4.89+4.72 9.67x1.97 1.77£0.01 .
3K % Camphene 0.20£0.11 L
B-T% 4% B-Pinene 1.55+0.97 0.25+0.06 1.33+0.60 0.47 £0.21 4
R WF-1,4(8)- T8 o-Metha-1,4(8)-diene 0.16:0.08 0.01£0.01 i
3-B 4 3-Carene 0.05 £0.01 0.090.08 :
B Thujene 0.57+0.49 4
o5 ik o-Terpinene 0.38+0.28 0.06 £ 0.06 ]
A5 4% Limonene 0.63£0.11 0.36+0.31 E
7K FE M8 Phellandrene 0.19+0.09 0.25£0.05
B ¥ Ocimene 0.04 £0.00 0.54 £0.28
B-15 4% B-Terpinene 0.19+0.13
A 77 4% Caryophyllene 0.31:£0.02
B 21L& Ketones 0 0.03 0.15 3.7
2,3-T -4 2,3-Butanone 0.05+0.02 ,
3-I%. B8 3-Pentanone 0.11£0.06 E:
6-F 3-2- B 2-Heptanone-6-methyl- 0.03+0.18 0.06 + 0.03 ]
5-Z,%-2(5H)-1% I B8 2(5H)-Furanone , 5-ethyl- 3.2110.36
¥ Z B Acetophenone 0.09+0.01
1% JLER Isophoron 0.02+0.01 r
trans- 7 M - PIBH trans-Geranylacetone 0.32+0.06
H A4t 5% Others 0.05 0.54 0.38 0.03
IBTIE:. P EME Allyl methallyl ether 0.05+0.04
. B8 Hexanoic acid 0.12+0.10
HOHE P AR 0.5410.24 0.26+0.19 0.03 +£0.00
Cyclohexane, isothiocyanat .
* iq’ﬁﬁf]yﬂﬁ + PR#EZ Data were mean = SD
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2.3 AFMFEHEYPEARERFHNRRBE
THRA4FHFEEYBER ERFRRABERAAM (R ARIAAEHBRERGF KKER
AWML AR, AR RE, '

B3 AMEMBANE XSRS EELY
Table 3 Comparison of the damaged area of the four plants by Anoplophora glabripennis
R ML Feeding sites

o AR GRE (%) PR R (%) R (%)
Percent of the damaged stem Percent of the damaged petiole Percent of the damaged leaves
B Acer negund 80 80 30
HAW Acer mono ‘ 30 30 20
L H AR Acer truncatum 20 20 20
B Acer platanoides — — 15

— WK Means no damage

2.4 4PFIHEYHREEBHRE

MEEFI4BHFFHYPEERREEHRED BAEFAKANEN MEEOEFBER, ENMEDPE
HBEHREERD MEAR LT ARNBEBBRE, LFESZTHHRE(NE2). IREARKE
MEEREMEUREERN—IEERE, — BN BRBRMAREEREY,
3 g [ |
3.1 AAMFEHYEREAFNERYAR.

GC-MS Ml iRE R LA 4 M FFIHYBH LK E
RYHNMELUEEH LGV ES I FEPHAEANZE
RAF o FE R & o8 IR A R B RE 2 F
EKibaY(E2), BE BEMMELGYHHENSE
EARHEY P RN ROHEFE R EHE < AR <
AL H AT < TEE, B 4 R R B B
MBS Y & B 0 K/NIUF 5849 0 01 F 2 —
B, MR XML YRAEN T EE 4 HEY P
W R/NHERE IESFHE A, BRE PH A > B AR > 4L AR
> HR s o Fig.2 The leaf epiderm hairs of four different maples
3.2 AEFFEYSEBRERFTHWIBEEREAR V.5 M M Acer negund; 2. F £ # Acer mono; 3. # 4t B £ #R Acer

HE xR B REMEIBURERIFH, HIKN vuncaum; 4. BB Norway maple
AR, FEEHBANEANEKREZYMNEEERGSWSIBEIEAZBTEREENRE . X5FUREN
RBRERERE—HWN"" . FAFFIHYPHELYNMHELNAMTEHTIRSFBEARMFAMEEERXGEF
AEBIER R, HXA EAR EILEARANTEBRTHSAR 2 CHE AARMEILLARTREESY
B UM A F RN (E)1-JU%-3-8, MR -2-C M. F R e BN R (E)1-UR-3-8E 4%
EEATALEAMEREEXFEFEENEBER XTREEHBEEEERFIFURFNIFRZ —. I
S HEMIBBN AR ELEYNHEM SRS REERFWBETIAE X, EBRRFE P RA R 2mx
M E Y, BRASYH AT STEYRTHM I HEY .  REXTRELSTUHEXN BB TEAN,
AL R AWM R, RARER OB BAMEREALE YN BRE B L, T4t T A 5 38R
A BFIERXMEFEERARMEEERE N5 BRRBREC T AWM, MBEHRE, T2
RAEMENEEXEAAFEIMHEN EERERNELYH  BERUARFEMBNARERFRALH
$70 e B JBE DRI BT BB R X R R R R R D o B HG R R BT

F2 4B EYHEEZENRE
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3.3 MRUHEAMFIHEYH IR AHNNERIBE - RENIRE,

ARERFEFRMRAFELBETFREEE LENEM, LR BX 4 &SRR AEY R ER
HRERBY R, N FERTEREN, RAFEIMERKREEEZSERAREEYELRERE.

FEBEEAEHBANEARAEERFWIIBRRIZETEENRE EX4XN _EHNRRBESR
R, FRREEZ—ARMEYHYBEGESE, MEHBEYT RRLELD MLARKNKEBRE, 52
HREWA MAEHAES EWMEANHT DERAANEZRTA2ER, WRET T W EEHAT LW
BUE BETRRAMZE 0, SEESEMNBEREAHATENEERUERENE D E A HE R
BHMEREF. WMEYFR KL EBMUERDIELZRRERBENBMBER. HYANBHTEHK
SIS BHRAT ™, ATFMBELEYRNAEAERNLEGHY R, SR At w M
XMW HEUERKEEYTEAERRS  FEAYHESUB M ERYN EERE TREBMUFS
B4 RR G R BB E SN SR A PR B AR EER S B AR IS B RR T AR ER A T
AR WA REE, FERARKARSEEEN . FATREHBRAET, BARNEATHRLEY
ARBEYNTIRE RRRANREM=NY, ALBHARRARANTEATELLEYTBRETHRA,
EOTHEELANEENBRREERNREEZ - BRNZABRB P EFESBEUEMK, BRFHRER
ERBBH AGERAEEHHE-SHR. B2 . XEEXREMNFIHYERNEEFREEREAEANSG
R BHMFENBEIRESHYNDRBEE X NZFEEAROE W, BRRINNSEEHEE
XA B B R AT O — B B .
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