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Plant-mediated species interactions of herbivorous insects. Takayuki OucutsHi (Insti-
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An increasing number of studies on insect-plant relationships are providing a large volume
of information indicating the variability and flexibility of species interactions that are important
for improvement of biodiversity. Recent studies on plant-mediated species interactions of
herbivorous insects have revealed that interspecific interactions are often indirect. asymmetrical
and subtle. and that morphological. phenological. and chemical changes in the host plant alter the
success of predation or parasitism by natural enemies. Even insects feeding at different times or
on different parts of a plant may have a substantial effect on the quality or quantity of resources
available to one another. Three-trophic-level interactions have recently received much attention
in insect-plant interactions. addressing a significant role of natural enemies as part of a plant’s
battery of defenses against herbivores. It is also recognized that changes in host plant quality affect
the efficacy of parasitoids or predators directly or indirectly by altering insect host location or
vulnerability. Interactions between temporally separated guilds may play a critical role in
distribution and survivorship. and thus the population dynamics of insect herbivores. There is
evidence to support the view that one species attacking a host plant early in the season can change
the performance or abundance of another species attacking late in the season. through changes in
host quality. Similarly. this notion is applicable to the situation of spatially separated guilds that
utilize different parts of the shared host plant in very different manners : for example one attacking
leaves and the other roots. Such interactions among temporally or spatially separated guild
members sharing the same host plants are often asymmetrical.

Key Words : Herbivorous insects. Indirect effect, Induced defense. Insect-plant interactions
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MYERS 1989). BHiEEMo o X 5 /clEERMIE, (1)
Bl M2 BERTS. (D)XhZIVRYOVEYE
bd. (DZXOEAIELOBLECEETSD, L)
e xhbitsd (Fig D). #@HoLbsn. HEm.
FHRREN AT EERREROEFRCRERH S
BB KX hFELY 5 2 TV-2FER, AF XA
bhbXditieot. Xbiz. HPOHMEOE{LERT
HZHEEFRI, E3E2AL CHEMNZB TTESE) D
b 2EMOMEERCHNTL YEEERYRT. -
D, BEREHEEFRAOBHEILIZLIEEN TS,
FERFMITHY, FFCRHLLE -2 T6h5. W
YoWEOEE. —hiz®EHT. HABERICHT
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Fig. 1. representation of plant-mediated
interactions of herbivorous insects. Plant-mediated
interactions involve the following processes: (1)
Insect 1 feeds on a plant, (2) the plant changes in
response to the herbivory. and (3) changed traits of
the plant affect the survival or reproduction of Insect
2. The reverse is also true for the effect of Insect 2 on
Insect 1.
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Schematic

LHZRBIZL 2HECPHFECE CHEYRET TS L IE
BMxhtuw3 (PRICE et al 1983 :
EDWARDS & WRATTEN 1983 : NIEMELA & TuoMi 1987).
¥, AUEBHTAIBL T-Th, BARFIESMIZE
LTFL50TwsE T 2. EYoEiLial CFE
2B TV 2a[lERY D 5. Z0 L 5 kPO ED
ZElx A L-MEBEDRS, EREEFRO % v 28D
ZETHRVCAAEERREAZR L TEY. B ELER
OHEFARTREDLD TERBRICALRS &\ 5 Rk
DEBELDoH % (PRICE et al 1980 : FAETH 1987. 1992 :
STRAUSS 1991 | B4 - A& 1993).

KEHR TR, WYLEROHERGROF 171717t
HECEE DTV, iz, PP ERT S EMOHE
BifR2:. MBHOBEREOELEAL TV iEbh 5%
hEWH b XLIZIoXS5THEBEERS. ZhET
OEMHEEGROMRATRB Ih TE - MHOFTES
PREXROCTAIOTHE - L uEHT S,

BRX T YO RIG

HYEBI MO0 DBREXZTH L. ELEND B
BEMIE X RREFELB. 20 20£EMizb
- T. EYOBHEROBE G LHERIITHHEYOK
oW ToOMFB iRk E B2 R7: (GREEN & RyAN
1972 : HAUKIOIA & NEUVONEN 1987 : ScHULTZ 1988:
KARBAN & MYERS 1989). Z iR, MYKHEEDOK

1980 : SCHULTZ
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B ga. FESHRRI AL S Z LB LD
i T, FEHHARK &G EHEBERLIZI DK
YWHEI P HEL-SEEI. B s v =vR7 =/ -1
et EoEPREF > ZXRBYEOLEXTD
HRIETIET. &bz, ARFRELERNLEEsd T
e, MYOoYENLYHFRETHL Y = — A0HD
AV T A2 RSGBHOEMEZD LT DD

(KARBAN 1983 : KARBAN & MYERS 1989 : MYERS &
BAzELY 199D).

—7. FREOEYBEOHENLELLER L
7. (MOPPER et al 1991 : WHITHAM et al 1991). T h
I ETHRRI Y 2 - A0l K OB RARIGTITT
. MPBEORFEOENY /b7 (BH) fiK
RIGhd5 (BAK 1993). —ox s h#EgEOEYOH
BEOFELL. BERYEETHIRDERCKEFEYHF 2
BEEZBRTVS (LAwTON 1983 : SOLTHWOOD 1986 :
KAREIVA & SAHAKIAN 1990 : HUNTER 1992). #R# oD
FERECHENRER, #EYoFREPENETOREE
OFELEAL T HENZHAEORRIZE > TOEED
FIRAWEGSEYE 252055 (PAIGE & WHITHAM
1987). 7o & 2. —SFAEREXKDO T v/ TO1E
Ipomopsis arizonica ¥FEXIZ I =2 — Ao HARTEFIZL
HREXXTH L. MERKCL > TIEEXHBL. BT
EHHnT 5. rokdn. ZoBETEFAT LAY FOY
REEXETE OEMZEVER TS 2 A5 T
%5 (MOPPER er al 1991).

NEEMED [1-T) OHEEER

HFEMBH O HAYEOEMPREOE T LI L HE
OEE. BB AREROATROREROKTEHE
(KT FHENCHRBEPTFALEOFHLEBMI
BHECIEZHD. BECE-TERBYED T3
(VINSON 1976 : LAWTON & MCNEILL 1979 : PRICE ef al
1980 : SCHULTZ 1983 : NIEMELA & TuoMi 1987). Z D%
ZFDEA b, REOBREAYEEE LR T LEY O
BEHERTHHEE2BEZAIZHSE. Wb zhi,
YA LY L CHEYE TR 5 LA, X
MEEST-PELFT5 50D TH% (PRICE er al
1980). Kt x 7= EIER D 2 # = X AiZ20
T, KRERBOEBEREYSDLEVIBELHLDL.
RDIOOFEELNF 2 Hbh T3, (1)XBMEDE
BOBEBIC L Lo TEL BLEN - YEMNLELES
TEBOEREOFHEH: D L L Tv5% (VINsoN 1976,
FAETH 1986 : WILLIAMS er al 1988). (2) HWHE®RT



WY iT 2 BRHEEER

M EY S SURTELYED, X 0 FNRERSH
ZXRDTHEELDT, KBIZR22:) R+ k3
(SCHULTZ 1983 : EDWARDS & WRATTEN 1983), (3)
2V =vDL5 FEYAYEIERORBTHM RS
e, KBEOEBEHEYSD 5 (PRICE er al 1980:
FAETH 1985. 1986).
BHCEEhs - XREYELEROFTEEOETH
FROBRIZERICTH#HI D H 2 TV BRERIC OV TR,
IKHALR TV, KAOHRL L, HAKERDE
BRI > THRIEIhABYOBREWED. F4E-50D
FERBDELXEDTCBZEBHELLCREDODOD S
(WILLIAMS et al 1988: VET & DICKE 1992 . Sk
1992). 1= & z¥, 7 & Gossypium hirsutum DERTH
BY D 15& Heliothis virescens = F 4T A A -AF0D
1 8 Campoletis sonorensis DEFTERTENL, Vo
BIIoTHELBV2DTARVIZRIGL THHERIZIL 5.
0Lk e2AR”AFRFFAFOBGL DL, EPYOHEFR
HEHWEOG LY ELSFFIEh B (WiLLaMs er al
1988). [E#EiIZ. VY =< 2 Phaseolus lunatus DEZE%
b5 2 5% 31 ~& = Tetranychus urticae ¥H#BET 55 Y
5 79 & = Phytoseiulus persimilis 3, BE»SF-IE
O AEREHECHERIIUEL TH I~ 2 =T
FHEHILDIZL TS (F 1992). hiEs b tixisl,
BEDEFERERIIATIEEANLRG ALA TV,
ATV E=2DFHELTEARF#RY VT~ =
chus ulmi X BRECRL TEH 7Y & = ORIGILSH
{, FIinF=DBEELRERF VDT F =12T 5%
FEOFRYPEOT XLIZR->TVBH L. [T,
vxuzy Zeamays DERTHHoeAFETI LY
Spodoprera  exigua DR OEH ~F Cotesia mar-
giniventris {t, 2 P I FOREFEZ I > Ty ER avH
HETHERET ARV IZFEIIhBH. by ERI Y
DECALGHCEXHIT-HBELIS. 2y FOHR
OEEHBEL - B L DFEFIShD e ESRT
W% (TURLINGS et al 1990).
ZhHOMRERMOEROTELHR L LRRENT
Thbh-b0Ths XFIFRERNIEHILEARE
> TERTEMC BT, YO BNELrFER
PHBEELE L LRI TFECREZIRDZOESL 5 H?
FAeTH (1986) %, =% Y —% > Quercus emoryi DI
CELBERESR (FESBABAHOYH) X 5EO0RE
PEFEAFIL L DFERYED HPRIZOVTHANT.
BELZIECE-BESRERORETRIAEO
VWETHE LEEACHRTERIZEL. Z0oRCXRD

Panony-

EMQFEROBIMZ L 5D TH-1-. T/, AEL
XOLETIHE L =V GIEAYE) OBIHELLE
EbHIL, FryVEEEBEMMETLTWAZEbbnot.
IDZEnb, FEFROEMIL, HRIZILEHOHEN
BleHE -~ F 0 HEROFHEL-DIZLI Y, BEAHE
PERLCBEHERORFHM LI ECCEEZRER
IhRThottodEErbhl:. Ebiz. BiTH
OB E Vv BRI L2 A, U EERRE
MUEDL 277 ) 7B L BREGHRD LT
Zhilz v =vOREFHCI 3D E2LRTV5.
DEY, 2 =VABERRRILE S TA2 T Y TRE
HILI3UERXETIREBEVITIADYRE, &
ERAFIZIDRTERXEMIRL LV A FRADPHE
YRABFILELADLR®ETWV5DTHS (FAETH &
BULTMAN 1986).

Lil, MYOBENEILY XKROBRLE LA X
HERLI. hzoT. KEOBXLZETX®SZ
ELHDH. THH T Quercus rubra DEXERT L~
4 <4 # Lymantria dispar D¥jRt. REXZIH-ET
BOLEEAEY 4  VARICLDRECERIMETT 5
HUNTER & SCHULTZ (1993) 3. B2 BELv 15
VCEREATHE Y 4 AARCH L CEFEYHES - &
LML, ZhAEIREYXTLLE. Y4 R
DEFRENL DKW s v = v MR 57T
H5 vuepzhui HREEAYALTEEIRYOE
YEZHI LX), BRI Y « A RARD:bER T
50TH%H. D), BRCRIEL TEEINDL T AN
U DOEMEOEER, <1 ~A VL5 2 5EENK
<A FRAOPHRL. BRI LHENT 7 AOHR
DAFTV/ALL > TREDZERRLTS.

CRrRANCY & PrRICE (1987) i, 7V VBT 57
v 2 v ¥ Salix lasiolepis Oy = —VEIEDL~AF
@ | #& Pontania sp. DEHBROFEEHRE ORI 2 EEHD
KM 5 Bracon angelesius » Pteromalus sp. DHEHE
5 2 2 ERR/. BRY, THICRL CHRELRH
DEVEGREFERINE o7, ThIFEAFOF
FToH 14 AT A5 EFRCI A0 THE REHH
DEVEECEENES IV KE s - E2FS. —,
HEEAFRKEI T A PESEELE DT, 0D
REMMOBVAE T — A RELBEOFAEN Lo
51D TH5. REPHOER X ZFALEEROEML D
ol LTh, KEHT A EELSECOIFE - AFDOE
FHIZX->C. Th3HbHIhTEELS 2O,
HAtEROEBRIZI AP OTALIKEOIFHYED
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HEVHHEIRD T v e AFBEACTHREL-ARI TR
EAEERL. EZof0X 5. HRROBIILIER
ROER LY THCERELE-ABROLETHS.

—H. EHOHEOEI KB G2 2R EL T
ThETHEFEREO 7 v AMHAI TS50, B
POEVCEFLEBORBI- G 2 5FELEETHILELD
A5, Iedich. EBBIIHT H0HYEIEAEE T
T, KEERIZS <A 7 AfEAT 5L DS
b TH5H (WILLIAMS er al 1988).

7Y EABARBOMIZREOh 5B E N LIKER
i 7] oXEBRICEVTh, HHOBOEH
FEERFEELPI-L TS, DF b, WY T Y O
TErAlL € BEMNCAZABREROEFRYET IR
LAERD DS, 7V EY /¥ I oERGoRBEY
B L CusuMaN (199D 3. HEoBKERAL T, 7
VBV 7 EICKHLTHREL LTS DT SRS
ELTw5. BRicTas7 V0EEOES VL, HE
DBIZKELEAZhD. v 27 €087 VIEHBMELT
525 HBOBER, FEEPOEELY <L (FiLF vV
EHEE) NloThESL. Fy v u LS5 Ty
BHLTWEY /¥ RBoIvEBMP7 V5250
T ToREXYSIILIENTES. LL, FEH

MOBHEL sz ohT. HEOBLET TS, o
BE. TIRy €I vHRTHAEESS. k¥l

L, 7V o THEENCELHEI D Y 7 ¥ 1 %

HWRTAHZET IVREEARIEBOLAINLTHAS.

REBMEO TX - | oMEER

REOEBHERBE ISV TOE 2 HiT, HEES
YROLERE L TCOXKBOBREALERL T, LEER
Ot T) ONEFR*ERY AT IRE. FAFE
Mo M Z] oMEEFHOREIZ SV TREbLDTEE
Bicdb D Tho7 (LAWTON & STRONG 1981). LA L.

BltiZle- T, AUEHEAET s EARERICEV-C.

FEWMYoXEFHE L - HEFHOEER I ER I hiT
U7 (FAETH 1987. 1988 : KARBAN & MYERS 1989).
EnZ. ZoEPOWEOEL. BvoL LIEZAE
ELRWI S b ThRBERTTITCIZRELNRS Z &L
ZOXSIHBEFERS T ERICAEL TV B ATEEM AR
BELTU B,

BRI T AT TW A BRIOEEER

HRZFC L 2EYOERI, XEOBEETHLETH

HOREV <AL HEHEDEHEXE LD ZLICL Y.

FORIIBELh ABEOHEEREFIFEYRETZ N
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5 (KARBAN & CAREY 1984 : HARRISON & KARBAN
1986 : FAETH 1985, 1986. 1987. 1988 : HUNTER 1987.
1992 : LEATHER 1993). &bz, #F¥ieBHbhs&0E
B YOy BECET THOE IS L HIL
BEOBRGCEBICHbhAEBIIHT 2 ELE 2Rl
b7y (FAETH 1988).

TE2Y) A DEIFEACIEITNHEEUEROK
BYS05. F0# FEEABCETIBREHREREDL
FOEIZES. FAETH (1986) (IEEHRHIFLICH
AEZLDEERXSILETESE. £ ThRVWHBEI
HRTCEFERIES D ZEXWLI LI
HOERFIZREXITLEEE v = BN R
5. ZONEHEIL, BEHERORRY 4 XCRIPK
OEVE GBI TR, REPRHYRII»ES
FORER BEMAERRIFEAAFERAIhPT (-
FEE2LRTVS. R, AFIRATAY a2 TF
7 Quercus robur DECEDLF T/ FV HOAEKE
Phyllonorycter sp. {3, FiZ~=F H> v 7 HOYHHIZ
IZREXSETEL. GHPBOEFRIETT
HrepmbhTWwAHUNTER 1992). LAL. Z0%
& FEROEM T ELFRNEIZ L EED
HHRIZIBABOLLL.

=V 7997 i X¥ 275 Prunus padus OFETLILE
W+ 27 5 A A Yponomeuta evonymellus - X 5 REYF
5. YEEBRS B Z7co 7 LEATHER (1993) 2. F4%
CEXGDHEELEKRTE, KEESETEL4F7 L7
75 A Rhopalosiphum padi OBEEITIELY TP
Kot RIZHART 0% DA leb 2 &R L. %
1. VIELXSIIEETE, 5y oMt s—4. 2
Y AMETT 5 &V EAFIRBErRbhi:.

v b V) 5D | 8 Platyprepia virginalis * ¥ 7 F D | &
Orgyia vetusta O IIIZ -~ 5 7 < 2 Lupinus ar-
boreus ZHFIHPIZL TV-55. §iEI2A26 182
P TCEHbhsDIH LT BEIXS AL T HLD
THEAT%. HarrisON & KARBAN (1986) 2. & b Y
FILHDFEDEOREDN., V7 ropRit L Ct<a
FRADEEYE 2 TWBHILEHELMICLI. Y H
CIAEDREXIILETIR. Y7270 | BgRoR
BERIMOEINELLETLE. ZoFERIEDWT.
BELREe FY I L BRELZOBRIZBEL T 57
FUIRADEDF vV EREXHEY IR 1-DTHDE
# % T\w%. KARBAN & CAREY (1984) % 7 2 D34 2
RHCEERIZY - T O 2EEA & =
chus urtica & T. turkestani ODBE®ZF 1 1-F 4% 2 TH

=F* 1) —

Tetrany-



w3 L BEEEFR

o te T urticae DAGEE CThoOBEC BRI
bz ExFEL B,

LoL, FEfOGDORENIECHELI S BB
LTHIE~ A T ADEEYE 25 L3Rb. Iod %
X, 72V Hhvwev vV Hyphantria cunea 'Y, 5=
7 4 &> Malacosoma californicum pluviale (= X - T&
ERZTtov ) FD | FE Alnus rubra TE o L, BE
R o HH AT, RAOEFER L
D, Wb K& eot. TOHER, BEEZI v/
FTHoRT AV AT b VX, JIEA 12.5 % b8
L7 (WILLIAMS & MYERS 1984),

HAEERERIZI - TEDR By = L& =05, ZORIK
HET2RREN LTI ZADOHREFE WA, » v A
o 1 8 Betula papyrifera OFEXFNR T =N & —%&
EB~=8 5 A A4 KD | Acrobasis betulella THE I
T\ b (CAPPUCCINO 1993). 6 HiZ A 1 HFDEHRD v =
VE—FERCASEWEEY, HECFREL TR L,
T OBIEHLNW BB BESROEEBEREE L E b L
EDIE, v E R ADRALGROERRIERIC
B fote. ZOEFEROBEMZ, =12 —OFIFII
IOVBRBCIARTEMET LA LR IZLDTH
5.

LREICT AT TV 2 EHNBEER

BRICIHPAEYZTH L, MHEENTCERTS
TEAF-OREEELHLRLY, REABREFLE
HWHHrEERRELE L, TOBRERFIATS
BERcEELL5 2 R EE1H S (GANGE & BROWN
1989 ; MORAN & WHITHAM [990 ; MASTERS & BROWN
1992 ; MASTERS et al 1993). MoRAN & WHITHAM(1990)
(L7 # ¥ Chenopodium album D¥EZ T — L %FB7 7
S a D | & Hayhurstia atriplicis L iz e = —%

WRLCHEPERT LI VR A7 2R AvOFEE Pem-

phigus betae + DS, HYOBOEAL %2 L 7= BIER
HAEEFERIEL D LWL L. 7 HFIIZE
- ARIELT 77 &R HEMLE L REH
READ L. LI TELIEMEYAVC, —HoT7 T
S AYDMFDOT 75 &t 5EE A F T R
Lic. BO7 75 4 it X BAXFTEY T LCE
BrRE 2B ERTehotehy, B -1 &2FBT7 75
AVIBOBFECETFAER Y AZEOT I E0b

ot FOER BO7 75 s 0FEKYEBE S

BT REBBETLL X 2bhot. ThIERLT,
BO7 79 A OHFEEREDT 77 & v OFEGERIZTL
TRIGEELE 2B Lillhhot, DFEb, T2
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Bo7 77 20BIcRoN5BEERR, —HoRE
BUF DR AEECERTELDTREVT 0D,
FEXFR 7oA YA (aymmetric interaction) & RS Z &
NTESD,

Wz, | FHEERDF XF Capsella bursa-pastoris O
BYRETH Y AF v 2 0 XOEE Phyllopertha hor-
ticola DHIL, AR T AIAI 70T 75 Ay
Aphis fabae ik 5 T 7 5 ADHREE LTV 5
(GANGE & BROWN 1989). =z FxAavic I BB RAE
i, BEMERLTKG A PV ARRT LY, BT
BERDTF v VESENTE. CORYLLTOEDMA
Rk, 777 A OREESLHFHI HITITRIPRL
ENLicoThsb. 2Fh, HOMEENEET S &
Wb, 777823 X 0 DFREERTIENTE
5. =01, 777 AP AOEREYEL IRDHT
Lk, a AR AvHRESTHHES Rbhind -
. LaL, BLatrasvoghiicd /2 # Sonchus
oleraceus O LETRIAABIART =) =D EE
Chromatomyia syngenesiae DR & Ric HBREFA
Tu % (MASTERS & BROWN 1992), = # % A v DR
LIHMOREIFAL L 5 EOEXTEHEIE, ~T7
VA= OERHINE BN RS. AL T,
27 ) A2 I HECERIBOBEELYRELES L,
aFFAVEROFKEEHEL .

MASTERS et al. (1993) 12, FTEYoOH -ERE #F
BrrhZThFBT2EEEOMCHEERYE LI
HAH 2R AEHERELTWS. BEIEHOREICARTR
KRG RESHFELLREFTE. Zoked, B
DEHAB®KRESHEOLTLES>RER, Bt -T
KELAPVRZRRA, AV ARTIEDE, LT
LIZECZEEhbFy V27 S VBABEMIRLZ L4
T (WHITE 1984). S0k 5 hETHEYOR
YEFEL L TCOBOHER, Elol bRoBBYE
BRTLREROAEFERCHEBICE - TTIRAERSD. FOR
B, LEREECHLEQERI, LIEILEEEIRL
B RFRTAROBEEYHLT. Lok, |
ERAT2RERICE > CTRRHEFEORS @ L 4
FRORBIMETT5Z Litied.

SRR EROMBEER

SENCEL TR B oM b o Lrd@E L
T RIEVERD & U B ATEEM: 2 B 5. KARBAN ef al (1987)
137 2 Gossypium hirsutum OIFE Z wFE ST, 7 RIT
R r R Xe5H €0 | B Verdcillium dahliae &
F 3 ~& = Tetranychus urticae & ORIZ, WHZ N L



K
LHEER DA EEBELNC L. 7 2OFEE 2
NE 2L HBRERZTIESTE, ERROKENK
BIZE T LicorR LT, EMRCrroTWBH7 8T
o & = DGR AR I I v ie, BRI 5 L
7 R DEIVNELIEBDT, T HBEFREREOETH
A~F o BRBOBNEFHIRT A ARERBERTHLEE 2
bRhTuwb, ok, 7ExHETIERE &=k
DBERCRE 5 BIe A b b, MR-
<A FRADEERE L 55 TWBEDTHS. WL LDk
SEMCE R BRI OBEERE, TR~ T
7 REBERTAEAREEHEMEAC I - THEMLAET
FRIVIOBIRIEOVWTEHTIXES. Lrl, =0
BE3v A —HRCFIIERZ T 5.
H£ET 3 EMOBEER

A4 b Y oSHD | #E Playptilia williamsii & v 79
7 ¥ Philaenus spumarius OB IIIce 2 2 s AV
Erigeron glaucus OTEFHEAT 5. KARBAN (1986)
3, RV TV 7FOFERESAA N Y S S ERET S
ZEIRI DA RKEL LB EEHBLMT L Aot b
YD AFOYBIEFYRELEEREVDOLTDT, AT
FVOPEORBIEIIANMLLATLE Y. LD,
FENSRHTBAY 77 7504 F ADREYZIT
BOTHD. CREFRLT, AV 77 7L 5FED
T L, A4 ) S FOHhBH L TREALEEYE
2T ote, COMAEIERS KB d 0T
H5.

HUNTER & WILLMER (1989) (3, # I Av 7243 v
¥ 7 Operophtera brumata ORIZL AA T v a v F T
Quercus robur DEDERD, MUEXFIHTE <+
# D 1 f& Tortrix viridana OB OEFEP LT IS
ZERIRLI. ~=FIOGREFIOEYEE, L0
HFIZRN D & LI & » THRNOKRGIGE 2 fER L Cotk
MHEHERFoT WD, v 2 HLL - TENRbRS L,
EEXNAEINL LD, ~~F TOEFRMNMETF LI
EE LR

Lal, —fHoEiri ool TEIR< A7 AD
BELE 2 AL 3ROV, it sEsss b
5. DAMMAN (1989) {3+ —K— /& Asimina sp. D
EXFRAL VA 2EBREOBE RS RCE\T, —HD
B L 5REIMMISOBOMGEEEMEEEEV5 7
SADRE R L. K=K =/ FDEI AL HD
| #& Omphalocera munroei DHRIZ X - T LIELIER L
DO ERB. BLVWAEERZITLE, K—FKR— F12H
BIEAI L > TEDMICE S DFE V> 2 — P HIT,
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B

Thic @ AWEOEMIR bhieh oo, BVERE
WA HBROBRY L LTCAFIALTCBT7 ¥ ~Favd
| # Eurytides marcellus DR OEMEE L, BFEY
FRDH BT 5 2 L1 & - TRIRICHm L.

WY OWEDELE N U ICHEVER O

TTRANLL S, EHOBBEOEY N LILER

HEHEOMEERE, (1) &1 X EYEERTS, (2)
ThiZ X WO E Eb 5, (3) OB E2 D
BICECEETE, w57 ewxinbis (Fig D.
HEREEEROFEARFE TR, BERFYERL (I
IhETOFLTNL, BROEFERLEICH T 5HY
DESCEEOHENERIND Z L3l LEHE
CEBEHEOWY EVIFC—RART TR L TER
(LAWTON & STRONG 1981). Zoi®d, HAEMHEHRD
HEEREEH ORI LBEL S & ) BEehE
KRTRET HEAER S -1, LL, BEEHKTIC
RohbXoi, BRCKHTAEHOIETZIERVED
BlrW bk bicoh T, HhrHLicEREND
MEEROMESESAKEREL I Z AR LD

I T, IhETOWMRBERCES T, BEYOW
BoZbi@ L ic EREOME R o>\ T
LTHi\, Lal, $TRERLL 5K, o580
MR L 52 BT - EnD Thy, PHesd 184
. EHIL, FERERVPPOBS v AT 2 KELK
LTSRS D D, Aoy e 5Bl
BEE. DT, TOTRSEER, SBOPE
DRABLEITCEEDDOLDTHBH I EXTT RN L
TEEI.
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Fig. 2. Characteristics of plant-mediated interactions.

(a) Chemical changes in plant tissues following
insect herbivory. Detected changes were classified
into Chemical {defense chemicals). Nutrient {nitro-
gen or amino acids}. and No {no response,. b,
Effect of changes in plant attributes resulting from
herbivory by one insect species on another. both
being temporally or spatially separated species
sharing the same plant. {c} Tvpe of plant-mediat-
ed interactions according to whether an interaction
is svmmetrical or asvmmetrical. Data are from
Table 1 in Faeth (1991 and studies done after
1991.
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