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Relationship between the Host Plant Preference of the Leaf Beetle Ophraella communa LeSage (Coleoptera:

Chrysomelidae) and Distribution of Feeding Stimulants in Asteraceous Plants. Yasumori Tamura,'® Makoto

HatTor,' Kotaro Konno,' Hiroshi Honpa® and Yoshiaki Kono? ' National Institute of Agrobiological Sciences:
Tsukuba, Ibaraki 305-8634, Japan. * Graduate School of Life and Environmental Sciences, University of Tsukuba:
Tsukuba, Ibaraki 305-8572, Japan. Jpn. J. Appl. Entomol. Zool. 48: 191-199 (2004)

Abstract: The leaf beetle Ophraella communa is an oligophagous insect that infests several asteraceous plants, espe-
cially ragweed Ambrosia artemisiifolia, in fields of Japan. The feeding responses of O. communa to methanolic extracts
of I'1 genera and 17 species of asteraceous plants were examined to determine whether feeding preference depended on
chemicals in the plants. The methanolic extracts of 8 asteraceous species stimulated feeding in O. communa, but the
other 9 species showed no activity. Two triterpenoids { o-amyrin acetate and S-amyrin acetate) and two caffeic acid de-
rivatives (chlorogenic acid and 3,5-dicaffeoylquinic acid) are known as feeding stimulants for O. communa. The distri-
bution of these compounds was analyzed in 17 asteraceous species. These compounds were found in many species, in-
cluding nonhost plants of this beetle, however amounts and compositions differed. Even when the methanolic extracts
of A. artemisiifoliac were added to extracts of some species which did not elicit feeding of O. communa, the feeding of
O. communa was not induced by the inactive plants. Feeding deterrents as well as feeding stimulants in the leaves of
asteraceous plants appear to determine the feeding preference of O. communa.

Key words: Asteraceae; feeding stimulant; Opliraella communa: phenylpropanoid: triterpenoid

o e 3 (X italicum Mm(,ltl) EEFIFEL G, 1999; Ya-
i H mazaki et al., 2000), ¥ 2 4 € (H wbherosus L) R~
T8 UYL (Ophraella eommuna LeSage) 13 1996 4 YR (Helianthus spp. ) FRETAIZEMRE SR TOS
IZHANDRZADTHERCHETE & R 7 UK RO fHE S R 1999 HURTHRRTSEERBABRI . 19990 fhAR TG
THH (MRS, 1999) . KEHEHARENTET % 2 FIRBABRAT, 2000). 74 o HIEEBHEO BT H B
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Extracts of asteraceous plants

Fig. 1.

Table .

Feeding stimulant activity of methanolic extracts of various asteraceous plants in O. commumna,

Quantitics of a-amyrin acctate (0-AA) and S-amyrin acetate (-AA) in the leaves of asteraceous plants

Asteraceous species

a-AA (ppm)

Ratio

B-AA (ppm) (0-AA/B-AA)

Ambrosia artemisiifolia L. 3.34
Ambrosia trifida L. 0.01
Xanthivn canadense Mill. 20.70
KXanthium italicum Moretti 18.88
Helianthus strumosus L. 0.79
Helianthus annuus 1. “Taiyou™ N.D.
Bidens pilosa L. var. pilosa 3.10
Bidens frondosa L. N.D.
Erigeron sumatrensis Retz. N.D.
Erigeron canadensis L. 1.61
Aster subulatus var. sandwicensis N.D.
Solidago altissima L. 6.27
Artemisia princeps Pamp. 76.19
Artemisia annua L. 33.19
Chryvsanthemum coronarinm L. 0.12
Lactuca sativa 1., “Kaiser™ 4.29
Lactuca sativa L. “Red-fire” 12.66
Arctium lappa L. 9.92

4.75 0.7
0.10 0.1
322 6.4
2.01 9.4
0.03 26
0.01
0.06 52
N.D.
N.D.
0.60 2.7
0.01
1115 0.6
13.37 5.7
11.77 2.8
0.76 0.2
1.02 4.2
0.62 20
0.66 15

N.D.: Not detected.

LEdOD, Ly K774 —TIRIEEMEEAE LD -
7= D F 2B 2 4 7 — LIIHINEIE & A E TG4
IRE L7,

2. BEWEHEOX 7EEYhOIM

F o BHEMER O a-AA, B-AA, CGA. 3,5-diCQA D&
L% Table [, 21278 L2, 72 244w OBl
BeLTraoyholiffichzZhoofbams, 72
Dhuer & e dd 7 LT X7 &R0 F 7 B
WOEIZE BT TN, Eo T e aNkyEEs T
13 B-AA OB &It (Table 1), ThFNRDLAHOE
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FREHUR LG TR A - T, o-AA L BAADE
BRI, T4 74T PAAD a-AA EDEL, dF T4
DAL A AR TIEF I oy HE e T RN
AR SN, OGN L 724 7 FH TS o-AA 28 B-
AA KD S ELHEENTHE, - AADERIZA A4
ILAHAFRI, FRY, YDV I UBRTEIFON
SR EZL GER, PTEITXDRRE L -7, BAA
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Table 2. Quantities of chlorogenic acid (CGA) and 3,5-dicaffeoyiquinic acid (3,5-diCQA) in the leaves of asteraccous plants
Asteraceous species CGA (ppm) 3,5-diCQA (ppm) Rzmo.
(CGA/3,5-diCQA)
Ambrosia artemisiifolia L. 9,299 1,404 6.6
Ambrosia trifida 1. 36 436 0.082
Xanthium canadense Mill. 10 39 0.26
Xanthivm italicum Moretti 11 132 0.083
Helianthus strumosus L. 24 139 0.17
Helianthus annuus L. “Taiyou” 5,632 4,847 1.2
Bidens pilosa L. var. pilosa 39 774 0.050
Bidens frondosa L. 48 1.438 0.033
Erigeron sumatrensis Retz, 11 139 0.079
Erigeron canadensis L. 309 293 .1
Aster subulatus var. sandwicensis 71 2,730 0.026
Solidago altissima 1. 6,385 15,177 0.42
Artemisia princeps Pamp. 92 1,653 0.056
Artemisia annua L. 84 1,597 0.053
Chrysanthemum coronarium L. 11,555 11,240 1.0
Lactuca sativa L. “Kaiser” 1,216 249 49
Lactuca sativa L., “Red-fire” 8,880 1,190 7.5
Arctium lappa L. 8,497 2,124 4.0
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ALy FZ74v—=), TRYTELEL, SHRIZIZHIMH

TEBKEDL T2, 35-diCQAIEE A4 AT IEF I T L
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IR c®Ra Tk, 74 29 TlECGA
15mnA$0é<,uazaz$véMW?&oﬂ

I, RALHATVIER, Vo vFS TR TOEE
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Treatment
Fig. 2. Feeding responses of O. communa to different combina-

tions of feeding stimulants: [. Mcthanolic extract of Am.
artemisiifolia (0.01 g leaf cquivalent); 2. Methanolic extract of
Am. artemisiifolia (0.01 g leaf equivalent) plus 3 ug synthetic
a-amyrin acetate; 3. Methanolic extract of Am. artemisiifolia
(0.01 g leaf equivalent) plus 9 mg chlorogenic acid.
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Fig. 3. Feeding stimulant activitiy of a blend of methanolic ex-
tracts of Am. artemisiifolia and asteraccous plants in O. com-
muna, The methanolic extract (0.01 g leaf equivalent) of each
asteraceous plant was combined with the dm. arremisiifolia
extract (0.01 g leaf equivalent).

U CUEA & = LSO BRI T 2 7 O8 20%

TH -7z (Fig 1), 0.01 g LR EO T % 7 9t
BRI A& TP 70% 12 LR/ L, aEfEL 4
Z by F774¥—) OX4 72— L iiahcidim

PhAs 2 dn > 7248 (Fig, 1), 7% 2 ORIz LD,
3 E X TR 7 2 2 O 80%., L # R
(Lw F774%—) ClEHo0%izETcLALE. —F.
ALy BTy, TA) R E Y, AT 1/%/%‘-
g, kankodFy A IhTIEFIGED )Y
//Ti/ﬁ9%®MV%@;W ;hWﬁMWﬂwwg
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A8 = U & RS A R & At o 2z,

FUPNLVRBT 4o ERE EIFATHEEL, 74
2 OEEAD D U iid, e 3fASIZBIILT
W NI E N TS (Yamazaki et al., 2000) .
gl WG T o034 ST 209, FddTE3ID
IR L7z 7 4 2 N6 L OB ATOBRIFHRERIZ By
T, T2 BREBIFENB I LW LT BD (Ya-
mazaki et al., 2000) , A % J — LA 04 B EL RS
W@@i 7& FINL D DEEORIF Y A ML T,
-7, g4 BRI ETD A4 7 — LA B
ﬁﬂmmMrTL VA IADHA =T E 2D 10%

OFEMBHE LN, ThoDYTid, 72 o9 na0iC
EARFEEAHE IR TR, 1 XF 04 BEERED
MG EhTCHaR v 4Ry Y LR THBEH, TR
TRV EZEFRIFDPTE T Z oY OIHT 2ASE Ll
(Ambrosicae) 2 H X B E LCHH I T3
(Jansen et al.. 1990). FLEITENIMLEL CREE & W3- 2 1L
FPBICOREHEN DT TRE S, TRIRL 4 2
FEN IR LRI T H 5728, SRS
BEHL OB - PRI kaaJ\l}CUJJg)hk T, Thoe
O T 2 T AME T 2 08 & 5 L bh
5,

o-AA & B-AAZEZ S ORIRITHEE EhTu 3 {La
TdH V) T a2 I EAFET A A (Tamura et al., 2004) , {16k
L7 g o4 PSOF o R ECiis sh ok

o 7L:. -AA & B-AA BIRIZ & O &H T &ML
500, L AL OF IR EEN S I LI
Skl o, RUICIES B LT3 H 7 o i

KI5, CGABRS KL MO BILAMD—2THD

3.5-diCQA I CGA IR E < Ao Ty, F 4
WO RECHE R TO3 0L 20 (Fujita et al., 1988;
Mullin et al,, 1991; Chuda et al., 1996;
al., 1997; Fontanel et al., 1998; Zidorn and Stuppner, 2001).
(BA&3M&DA§ A L 2T o & 2 Bt el
Ehiz, TE 09 NLOHETINE ) FARIAF
(o-AA, B-AA) & 717 x — BRI (CGA, 3,5-diCQA) @
HAF XD E B, 782002 OF RS
DELOFIFHINTE, ZHEDMMAABIFL TN D
T WAz,

TH DN L RO o Bl £ 5 — LR
k- THERTHAFRE S A > FFEE LT, 2hb
DR S R E OB & FH RS R TH 5]
HEME=e, ﬂﬁ%%@%ﬁW%%ﬁﬁﬁﬁ?é@mH&&h
HAHEEZEND, THEIFOR 2 =LA, a-AA
%A GEOKT 100 fERRIN L RIS B O MU 4 25 1L
é&t&”% T H g b OFEEE G T L
Inodn, TR2VDHT 2 —EEEEARO & TR 5E

DERLIFIZ R » T30 (6, R¥ER), 7204
NLVRT R0 OTNCOWEENES B, 42, 742
PNLLE VTN A Feh T o — sk &
HCIECOTHAEERIRENED, PUTFAXS A FIZH
UTiE a-AA & B-AA DI HEPTFEThIE &L, &£
7 x i %éCGAbwschAwkﬁbbwwdré
UL A X NS (Tamuraetal, 2004), 7% 294
v DR ivaw«/4~&ﬁ71~&;%%ﬁ%m
R ENB I EAEETH B, 4 ORI E
IIEEE A T WM S B L E A
I EIRE TEEh 31

Tomas-Barberan et

=3

—
0)1’ hkjL i}fﬂl;ll
Hha, L»L, CcGAlET 4
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HEMTHBH, EHIZFH LA R U EAIZHA
Jx WA TS 2 Z &nnh o7 aklinho cGa 0
R, YarEI2PDNE T4 2L DKL (Table 2),
am#mﬁ&@iwzWﬁMMﬁM#MhMimmwm
PIZEEEh Tk nEELIONS,

Wﬁwmm%m WO I R s M S AT
T3, EvT ) COA R 35-diICQA B ED 7 = —
HAGRIZZ VDY (Table2), o-AA & BAABLED T
»«/fl@ BB o7 (Table 1), 27 UD
s 7 2 o i & RN 5 2 & RO IS A
lfLi 1.107»«/41f®wﬁMWMﬂ®ﬂ
NEES=Z L ~HThdEHELLND (Fig 3). a-AA
&ﬂAA GROWZhrvee 7 BEOHERICED, 7

DHINLTORBEERCEDAREEAH B EE L ORN
Zo.

IR R FE R D RE A TT YO Ml 12 A8 T o e
MmWﬁ SREEH QYR DN T v ABBEMTH
é”&ﬁﬂbhfn (Dethier, 1982), Ity &V 74 &
TAN Ry EF 7Y AT LFIES Bk F
%a,&%thva%/@ D)V UDAR S =L
iy, 7o o A RN U C S R B A Il
XNBZEmE, TR 2402 O MY R AR
TURGER TR P b B EHZ 005, —F, L&
APL w FT7 74V —&I3BETE, -AA FRNT 24
BENEEL<, 7KL, 2EF T 3,5-dICQA
B by F 774V —"TIdCGA & 3.5-diCQA T & 4
SRS EE N TR, A % 7 — LR e i
1¢ﬁﬁié&ﬁnaf-(mnl Table [, 2). FHEHOHIY
272 3 E mINE 5 & BLRIE 1k Ay
mww%,ifxwtt<mgn.mmwxa/w»mm
Pd, BRI E A S U s & B I B e
EREGEN T ens, BEWESORRITI) P4

BT EERTHEEZEZLNEN, Zho O
< WESIRSE . 4 RO BUR e B DS O B 1T ) 4 4
x5 m®W%ﬂh@ 78 o ORI X b i
P ESH U B & A

5, 4TS 72 o Tl
a8 = L RO E BT 51213 S
TN EMD (T"umu'a etal., 2004) , 4 FEOFLU B L
SHZE AT I OHEEI M & BT L D 20Tz L
;mH’ﬂ}’xﬁ%’4“&4%2’14%"‘ TH, WhaMESNYETH B &R
Hhs,
hu o B N AN
WizEEhs

{Leptinotarsa decemlineata) 137 2 Tl
AF0A FT7TAhaA4 O A EY
T UG L, R & IR 5 2 LG & hTn
5 {(Hsiao and Fraenkel, 1968; Buhr et al., 1985; Schreiber,
1985), #1 4 ahd (Bombyx mori) 1254 ')%i(/);%f\"*f”ﬁ“é‘ Z
N, RIS B A DGO I G F B kR Y

Fden, Wz H D INART P L RYEIRERUR
HYHOBEREIIRESAZEELZ SN THS (P,
1971). T X 2B DERGEIE S 7 2 29720 T
HL L OF R B ERTH Y, AT &I
wﬁgmﬁawbﬂ%%owmmwnhbt_aw..
80N LY ORI &R & O RPREIRIZ &1
3t0>4§2f€ﬂ5i1i%5(4"//1§%i® TR TR K, Bl e
RSB TH BRSNS B, T a v L LR
Ligivg o %WMJ@WW)tLH%WVPH%Hli”%%aﬂtf;w:
FEENP-TELT, TNSEWENITEI L3 5%
ORFTE TS %
7 BHE 1,535 5, 49 23,000 i & & B pe g0 T
SIRAOETH B (P, 2000). LrLahs, F2F5

R BRI R ORI, 22X
(Chrysoling aurichalcea) 123813 2 a0 B 7L o —

JLHH (Adati and Matsuda, 1993) %0, Aremisia ludoviciana
DAXRY v J AN THDBINy 8 (Hypochlora alba) OE J
TR HHOME (Blust and 4opkms 1987) 3HBHED
D 41 FERlE S e, R 2B EFE LT B Ophiaclla 1

720 HTiE7T a0 ﬂnA/@wm1m5Mmﬂ
?“ﬁ FOROPTE TN EET 2% BB KO
WA B Z EAH6 TS (LeSage, 1986:  Fu-
tuyma, 1991). D Ophraclla JED LW, T 4 27 %03 4
CEMLE L a-AA & B-AA, CGA, 3.5-diCOA (ZHLE &1
WEhdnEsn, &7, EAHEBEDEE LT f"&'ﬁ‘é ﬂﬁ
BN ERP S B0 ERNAT S I T, o Ry & %
AL B MR R RO HSE I B 8- A ’/J‘f'-%}'
LbhasaeD&MGahs,

1 #

T HNLDFLNY & GOF 2R 6 M 11w 17 B

OO 2 % 7 = AT 2 T % 24 n v O
RBOG ARz, 28 7 =il & I 2 280 sk
IR T BN L ORI S0 FUR R &
L7z, 72 23Ot O TG ES R e B, W
ATRHEPRE TN TS F T H 04, AAATE T,
A HH T LT 8 7O 55~80% DGR L 7
i, L=7 0872 DK 20% OWEER L, E,
WH TSR E R TR WIITEA X F 2 4 B E T
o DR E ORI AR L, L2 2D H £~
i fliCE 7% 7Y OR 10% DWEERRED 61tz 2Oflo
9 fliod 5 2 B 2 5 7 — LA 4 0T X 50 -
7z, aaan/wwﬁM&W‘f&ézmerr»
~N /A4 F (e-amyrin acetate & B-amyrin acetate) & 2 B %
7 = —EAEE (chlorogenic acid & 3,5-dicaffeoylquinic acid)
& LachEns OMTIMLf&"";hb®W &S]
RLHKIL A 26 DD, ZLDF s PN &EhT
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