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-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

Multiple host-plant use may arise from gender-specific
fithess effects

Melanie Gibbs 2, Lesley A. Lace ! Martin J. Jones 'and Allen J. Moore 2

l'HSDUWPHQW RI %LRORJLFDO 6FLHQFHY ODQFKHVWHU OHWURSROLWDQ 8¢
26FKRRO Rl %LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI ODQFKHVWHU 8 .

Abstract

2YLSRVLWLQJ IHPDOHY DUH SUHGLFWHG WR VHOHFW KRVW SODQWYV WKDW
KRVWY RIWHQ GLIIHU LQ WKH FRPSRQHQW RI ODUYDO ILWQHVV DIIHFWHG
EHWZHHQ VKRUW GHYHORSPHQW WLPHY DQG ODUJH VL]H DQG KLJK IHFXQ
DIIHFW GHYHORSPHQW UDWHY DQG ERG\ VL]IH DQG LI WKHUH DUH JHQGHU
GHYHORSPHQW WKHUH FDQ EH GLIITHUHQW VH[ VSHFLILF VHOHFWLRQ SUH
ODGHLUDQ SRSXODWLRQ RI WK Havatgd keg@ial G/ Z DR/IGWEKHNRMVRHAHO\VSHFLHY JHQ
GLIIHUHQFHYVY LQ ODUYDO GHYHORSPHQW DQG VL]Braghyphotiuld[DPLQHG LQ UH)
sylvaticum Holcus lanatus D QR®a annua ,W ZDV REVHUYHG WKPViedeBeOIDDPOBHHPDOH
GLIIHUHG ZLWK WKHLU UHVSRQVHY GHSHQGHQW RQ WKH KRVW VSHFLHV
EHKDYLRU LV D FRPSOH[ SURFHVV DQG XVH RI PXOWLSOH KRVWV PD\ KDY
Rl PDOH DQG IHPDOH ODUYDH &R HYROXWLRQ RI KRVW VHOHFWLRQ DQG F
GLIIHULQJ SHUIRUPDQFH QHHGYV RI RIIVSULQJ

.H\ZRUGV +RV \Wardr§d-tEdeHsy ODUYDO GHYHORSPHQW
&RUUHVSR®BBAQBHH JLEEV#PDQ DF XN

5HFHLYHG _ $FFHSWHG _ 3XEOLVKHG
&RS\ULJKW &UHDWLYH &RPRRMWS$ WAWUHEWMIHREKRPPRQV RUJ OLFHQVHV E\
,661 _ 9ROXPH 1XPEHU

&LWH WKLV SDSHU DV

*LEEV 0 /DFH /$ -RQHV 0- ORRUH $- OXOWLSOH KRVW SODQW XVH PD\ DULVH
S SJournal of Insect Science DYDLODEOH RQOLQH LQVHFWVFLHQFH RUJ
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Introduction W K DAKKIR VW S\CSHFW HIVE F WKEH L J RW
2YLSRVEWMKRYRIRLP D QXS RW K HWRVHE OW THPDOHV EXW QRW WKH ZHLJKW

KDYHY ROWR® V MWKBNMWKIR VW SBIHEWH V HW K KW VW S\ODHREB'E L UHBWE E W
VHOHEWCH@[LPLNHUY@@ZW(&GXUYLYC%—&HORSJFD—VQWRG\)(L]IHDOD-IQGHPDOH

7KRPSVRQHOOP\U 2YLSRVUWFEQO|—E DM D FGLI | H LOLEY WRUD G FR R 1V
DUWKRXW®RWKRRSUHIHUMR@RVW SO EM/EWRQWVH[XCDDPRUSKWFHFFXUV
WKUNWSSRDWOBGUBEDHORSHRGW O |~y ks H F NADRRE X W W RAldrge. aegeria,
INOLGRWWKDUGHGHIOWO DV oywg| ||HUH QFKND OR FRIVD B®BOL Y HG
VKRGWY HO R SPGB W R H G X[ RV X YH: | & x U E6WD O S LE &\al
WLPWWUHGDIWRENUDVLWRQQRU X JJHWWKHREO PD\L Q Y H @A SULKBV H UWARH V
:ORN &KRZQ DQGIDFLOLWDWK o b g PHOWY LIQ L J RWWH U U LGRASLXONH V
UHSURG XFQW U RRLRRSXODWLRRIH U ¢ £ gy ZK H U HIDIY D OLHO/Y HVW
JLHGOHU*RWW KOG~ +RZHYKRVWY, \vy RUMQH UZKIVFR U HD O O R F Iy RWIGH
FDRQO DRI HRMV S EEIRIGAL | HD Q#i W O DEGRPIHRQ HSUR G X DVLRQ/ RIGENP D Q

\%\/‘}?lhgm{g&mjDU@R” ?RWSHF[;\L/JS‘Z;/’\L 6 L QF Hegeria | HHE@OP RUSIURWHLQ ULFK
S\OH-DACHFIUR R Q RBRGR X UG¥U L\pK HO WU V VOWK BBX U L Q J

LQYROWUDGH RW Z FsHO® QWKMYW S S R HDGX@WD BN UG :LNOXQG DQG

UDSRIGV S WELHYWJIH O R DRHEDWD QW B @D E FD HU P R & RRWBD®D VP DO O
RIIVSULQJ WR DFKLHYH D ODUJH UFMJE&E HUR IRWRIYLGLOJ
VX EVWQQSWIDIDMVR JJV W K HILWH

VRS R U WDHRQILGWIGIWE D OMBR'FF X P X O D W H

ILWQ HI/AWW RUKPW\L QIO X MMKKIRVW SO %\V’\éﬂgﬁ‘QgHDDBnJDHL%F;I(X;)I(-(ImH/SSIEUmR' IS)>(<LT¥VHL\|/? Q
FKRLRHIHPDOBYHMNY KR XJIKRVQ F O X\GKH

U@EGKXD—I\MGLD(]XVHPDOI—HFXQG.NW\
GHQVIGAY HUVQ®L VWU L RXW L“Q”D‘&l% GOSHQ RYWHHVRXDFAXPXODWHG
VXUURX GRVOW S BDSWN D X VK H U

W KBIP R X ®@WD X W U LWKIKRRQVANL. (DO | R WRSU 9L>|(|UHLL\?HIQ$%}%|J§\‘/NVG\/) B;HJ‘ LNO)%%X’;‘?@@UYDO
ODUYDRZWHDWKHAXUQDQG2VWDII YOMDICON

DXLOLGs KRB O v o Y HORSESIRaD S QUL WL a0
KRVW SODQMUNL]H OHDNH[WXDBFH

W KSIO D §IVUMA O H FABBG R ZD O X F U[DIKLJ_KIHFRNWUJHPDR)hbgena WKDRU
@thegeria DO D LIEIRHGALIHA[SH FWERIG
KRVW SDIH@WQWHUONLQWRQ PRUH LPSRUWDQW IRU DGXOW IHPDOHYV \
/IDPEHW O 6P\WKW O DQBRVW

DEXQGD®@RHWO  1\0LQ-DQ] . .
$G G LWL RQDVID\S 0B QMFBALEERG L Y L GX BBy /o av K ot 0 6 8 U1 1 HU HIogrdu ¥ D o
|HPDGHWDUWHRIUDSKLFQRK\ DQG )4y R o ordR F DMEISE® W KEDAVW VW K BW
WHPSRUDDBDVKRWNO DQGNKXVP(&@HQGHPD@}H)U\GJ_HHHQWKHULHODWLYH
RITVS MUY ILMDO@WE D W IDIRWOH P S R U 5Q Q) R 'y proag E H H KIRQ WOWU Y DHIUHH D U H G
YDULDBAHIRXKX\V HW DO R @. sylvaticum H. lanatus D QR5annua D Q& K H

H,I | H FRWK\R \&/WD DVDSMH F R B/H Y H O R S\PLHPGIW
XSPOVYQBXUYLAIDGHLEREXODWLRQ
P.aegeria ZHUH D P L @PHr&ge aegeria LD Q
PSRUWR QWOVWHRQ V DR KH V WIRQG

)X UWKHUW SR V. WAHRFRILFHR P S GEHH[F D X V.
WKHMWHPIDQIDFWWRUBW\LPSDRQ@QWDUY

6 W X GZIHBKK \ W R S KLDQ W MUFRVAAMXAAK H U
LVD ODUXDULDWQREISHUIRUPRQF
LQGLYLREDLOMN KRRYWDVQFH 6LQJH

H\B O /DEDVKQREQ /LNNDEWO® \\rp op@GRUWKIXWE S FSIRG X O DRR.R Q V

"HGH®e® O "HGH@a@a@l .
aegeria  KDYHEHH WHQVIWWIOGLHG
REVHUWKBWGODUKROW SR]WQIHRPPD*QWWK_IM 9[?1(3[\FNHQWO *RWWEKDUG

E X W W HRblyg@dnia c-album VWURQI]I(H\FWH o IDO\FN LNOXQG $OWKRXJIK

w&yURSng‘?\%agﬁngpwg\g K® D W XKID/AVRIK\R VSAD DRWBD Q ® DUY D O
Q GHRQ [AMAD QVLWRWWRWEHHE[WHQVNVWXEBLAG

|HPD@KHWQHD RIER RIRVW S ODNNDRQ I Q |\ sq rrsox 0 DRV Regeria R @ D G H LILWDY

TP b aun Llj)égu\ﬁRKzD\zﬁ&meé/%vgugf;QG NQR 2K DWW K RAKIHU H | H KRNSO DRI W
sylvaticum LW HUZ\LGHVSDEBEXQGHQIW

ODDOGGIRMO Z X\QL | R lBALOV\W U LELIWKBI G J H
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QXPEHWIIWRPHWRENW WRMIGQ KRN WWxperimental design
SODQWHHW O %\H[DPLQW®&H IHFWYJVZHUHRROOHGWHMWRP JHQHUDWLRQ
R IKR\5W D\QSM FRR IVH Q GVHSIH FOILLIH KLVMARD\PHDML Q W DLQMKG® DERUBWREBXODWLRQ
DQGLWQHMW RWEREXODRNR. R€ygeria 7KHWRIZHUHHPRYHBRBWKKHRVW SDQQWYV
IURBYHWG\LIITHUWHQYWUR QR KNMOMWIXBAPVVLQJIJOHIVHUBODFHGWR GLYLGRDO
WRGCG®GCGGLWLROPWP DWRNRKH[WHQVIWUDQV S FRIQOM LRAIWYKO W F KLBGER Q
NQRZOHGJH RI WKH OLIH KLVWRUXRWWKW®E/CSUHERMMYD QGRPOVLJIYRG
SRW®WOGR N VWK sylaticum, H. lanatus R U

Materials and Methods P.annua DWHQVIRWLBDUSBEODRWRWDO

RI ODUYDH ZHUH GLVWULEXWHG DW W
Study organism SO D QWG 9D U XD EHH HQK R Z\@ K D Y B
,Q DWRUWHDDGHLUB JJRP.aegeria Vv JQLI|LFRORSM W D\G IY D) WHU IHIH WD O
ZHUHR O O HIFMR Bfachypodium  sylvaticum "UHEV%DUNHU WKHUHEOWKH

DQAHWXUWRQMMXEDQFKHWMMWRSRQ@MPEYNLIQYRGEL QG LY LSEODEBAD UM IGH
8QLYHUBXWWKBMOANRWHDULQDGXOWHM PKD W F IGLDQMHD W K RXRWKWD PSD UH QW
HFORINABHURDLQW O RMKGAIHH HUD WWRQMPLOZHW M DQGRPYVLIPHGE RV YV
LOIOLADWH | [ P$GXAWUHG WUHDWRHRXS®®D @WWUWHLPLOQ/W]HLWK
G D LOAWK KROQWROXWLBQBUWLILEEBOR[LPDWBOGHWBODQRMH QGLYLGXDO
IORZHUIRMGHVLVRAKERU\ *RXOVRQ SOD2WYRDDE& RS D UDRVB HWRHIG V
GLVWULEWWRG ROV KIOLIJKM HRQH\ L Qv KEHX W W KR XORMRD Y RLRERGK R UWD Q @V
VXSSOLAMUH UHSOHQLWXMH®O\7HQ SODQIHWHKDQJEEIRUWHKHKDGEHHQ
Brachypodium sylvatcum SODQXMHMIHWDGHERPSOHWHO\ GHIROLDWHG
DYDLOBBXKH IJHQHUDWRRQBY WR
ODWKHHWIVZKHVS$IOD QMW I L VW UL EXV6HGGERBHK SP O VYQ 8 F O R GIDREH U H
UDQGRWRUR X JW RIOW KDV BKRWRSHWIHFR UGRIGHDFK QGLY L GXWDHXSDWLRQ
1\O LYW O DQ&HPSHUDBWEKEW O LQGLYLGKDHIYPRYHRBR KHKIRY W DAOEQ W
DUNQRZ2QR I ITHAWWEHYHORSAHQWXVSHQEWGERW WKQ HIDJ@H S D U CPVOH
aegeria ODUWDH K/' F\FWHPSHURMW WWH Q V SSDOCHERDRV D K Q MAIFE R \BLSRR®

“ f&DQ®KXPLGRW\ * ZHUHHPHUJHQFH WKH VH[ Rl WKH DGXOW ZDV
W K H U FMW® U BFFOAL@\W DI RQMIGHK R GRHIW K H

JURZBHKULRGIURAJYWDW B G X\ODWD J

/L JKWLQUKEXWW KR X@B 6 UR Y LB G "Statistical analyses

ZR.Z \WILWD ULD QEWHBHSOLFDWH

LQWHQVLWA RI IXT BV HLIKW F@évﬁ'é{wm&&ﬂHFZB\XV%\KBRQYHVWLJDWH
WKHITHRVKRVW VSHFQBBQ G KKRVW

Host-plants V SHFLHYQ GLHUV H U REVR BB YHORSPHQW

7TKHODUKB®W SB Byvsiatm H. lanatus WLPSXSWAPEXSPOVUQ®DUYDRZWK
DQ®. annua ZHUBURZQRAFRPPHUFLDOWHVWUBA SO ISKDDMYGBULYNGQHFLHYV
SURGX\FHKEBQ GR ZIQQ LOQFRKRWR QWD L FIRQW U RRPH® VX UHR PP R U AV K DR)Q H
VRLO EFRPGRVWN UHGXAWHK I I ITHRW LQGLY IGGXILORDGL Y I$SQ D QSO DHIWH F W
HQYLURQFBQIWMBAX RBWDIQWZWY®RDO /DUYDORZWRWMI GDZDWDOFX@EDWHG
W KSHO D @ WWHH D XI9G HEH Q WR RBQ W WRELW L CIXSIPOVWJI E\ODUBB®HORSPHQW
DWHPSHURWXUH&DQBKXPLGRW\* WLPED\\$ 3HDUVROQ VTXHIBW V HGR
[LIKZIDVBURYLBW @ QWH@RVLW\ FRPSDWKHIHJRSR RWIXRQY LY G R H\D F K
IX[RYWU K/' F\FQBFRWKIDODWOMFLKRVW SDQ &\ HWHUPK BW KHKWHZHU H
UHVSRQGHBURNKHVMW D QG D UEIRZMEKR VW SIOHBSGW GHQ WU HQ@FGDYOHY UDWLR
FRQGLWIRIMYWMVYAHDWHGBGEXWHYHY ORJLVYWILBH\ZDNRIYU IRURWBGEHWHUPLQH
IHUWLGRWMGS O DHQW QR Z\Q M | | H AW HK R AV KVHL JRIIW KIHQ G L Y IDGSOOSD WOU RHDF W H G
TXDCORM/KHODBMW HVR XRBBUYORULENX UYL Y RUBGKXLCGWEBRIEY WWHZR WDLOHG
60DQVN\ DQGDQ@FWRHQJIWKHLY RRH WD W LYWMR FHDEXHWHBIH U | R URWIGQ J

GHYHORSPHOMHWNLQWRQ/IKHUHIREW WDW
D AROW K$O D QWMGW KV W XLH URINR X Q J

DIJHV HFHUWW HKH@KHKHDEHWZHHQR G
EODGHYV
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Results KRVW SQDVQMW ERVRMERIQHENH Q CHAR Q H
7DEOHODOHMWD GDVWHWRZWRWW KD Q

Development time R/CRI-@/ sylvaticum D QR5 annua E X R/®.

|
TKHZBY RYHUDROQLIHFCHEWR VW S IS'@J
VSHFRQNKGHHQR\AWK@DU\YUDR)ZWHKULQ atus |1HP D ®XIDVED VWHR ZWIKWHMPQ OHV

EXQRHIITHRWHQGIHUGR HQGHKWRVW SO LQ]@(VUH
LQWHUDPWY®BY HOR S\PLHTIW KRUWHVW
ZKH®IIVSUZIQUHYHDUHE. lanatus D Q G Survivorship of adults

ORQJHVW ZKH ®. &hil UHE B9 7KHWZD\WQRHITHRWKRVW SPOQ/QWY W® O
SXSDWIRBO K Gl 3
7KHEZB QR HEWR VW SRIWEDAP R XRW R B F O R VAIRED H Gl 3

WL HRDWXSDHQGR I T HFNWHQGHNEORKHUHAD VKRZHYBWLIJQLILEBQWWLRQVKLS
EHWZHHQHWSXSDWDRGOLNHOLKIRRG

VXUYLWRAEXOWKRRIEYVWIFHVYLRQ
7RWB®HY HO R S$\WLHP@&\WW UW DB XS W@ P H G | 3

ZDVLIQLILPDIGIWEBAKBVW S/CHE WKW

WKHIUWQRHITHRWHQGBIQ® RIHQGH UDiSCUSSiOﬂ

KRVW S @MWHWVY DY RWERTY H O R S$\A_HXEW
REVHLWR'”‘GKRUWIHH/Q\DUZBHJ‘HDlRl'QG/LIH KLVWKUHRYVHGLWWIBMNQ RSWLPDO

H. lanatus DQGR QJAKHQD UXBHH D RIPQGKRVW SOMMDWL O VW B WWR ZWKPBQ G
P.annua 7DEOH ODUVH| B QGO WM [LPLWVXU Y LUDD/OH VH

KLVWRWX @ALHWR RBWUDGHHRWIZNHIH
DQGDWRWKBHYHORSPHRGWO 1\OLQ

Pupal mass *RWWKDUGRII 6WHDUQV ,QWKLV
3XSPOVADVLIQLILBDDIGIWE\KEB VW SO\R,@ JHQ GAHW | H UMYX Q@& HV S RIMDR/ H

VSHF LW GBQ W KHUMD ODR/LIQLILFDQW, yirosm D\WDSH FDBD KD @& KL JKHV W
JHQGHURVW SIOCDWMUDFWERRWRWK | p 7 R WHM Q HD LRHE annua ZKHUHD YV

VAINWKRZBEHQHWDBRIGP DSOS BOVV | p b ipvey KHHL J K H U WZ WIKWHWH QHD UH G
RB. sylvaticum DQ®DUSHSIPDVRP. g @ janatus *L Y HQKHQ H T XIDVOQHHIV K IRW V

EHWZHWMKMH[HVDEOH JHPDOBIWWDLQ kLGeia FRXRGEPL[WXRUKRVW S OEDQW V
I;DnguljJs.‘BBKlSIB’OVWKEP@OIZKHQHDlRHmB ERW KHGILOIT YWODWHI

2Q0DGHLWESHJ H | H K B M® BQsWvaticum

Growth rate LVVLGHVSDROmEXQGR2@WM WD O

*URZWKEWIHVLJQLILDDI@WW\KB\S\MDQ_\%QH_H\WO OWKIDERUDWRBWRZGHG
VSHFLIHYGWKHPBIVD VLJIQLILFDQGHU

Tablel. 1IHVWHG 7ZR ZD\ $129% IRU HIIHFWV Rl KRVW SODQRar&ygg@egeH QGHU RQ OLIH KLVWRU

Trait Source d.f MS F-Ratio P
Larval time (days) +RVW SODQW
OHDQ 5 *HQGHU
,QWHUDFWLRQ
30DQW VSHFLHV
(UURU
Pupal time (days) +RVW SODQW
OHDQ 5 *HQGHU
,QWHUDFWLRQ
30DQW VSHFLHV
(UURU
Total development time (days) +RVW SODQW
OHDQ 5 *HQGHU
,QWHUDFWLRQ
30DQW VSHFLHV
(UURU
Pupal mass (mg) +RVW SODQW
OHDQ 5 *HQGHU
,QWHUDFWLRQ
30DQW VSHFLHV
(UURU
Growth rate (mg/day) +RVW SODQW
*HQGHU

L QWHUDFWLRQ
30DQW VSHFLHYV
(UURU

-RXUQDO RI ,QVHFW 6FLHQFH 9RO $UWLFOH
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Table2. /LIH KLVWRU\ GDWD IRP. 2@@HODQ®DHRMHPHUHG RQ GLIIHUHQW KRVW SODQWYV

Host plant Trait Mean male (+ SE) Mean female (+ SE)
B. sylvaticum /IDUYDO WLPH GD\V Q “ Q “
3XSDO WLPH GD\V Q “ Q
7RWDO GHYHORSPHQW WLRH GD\V * Q
3XSDO PDVV PJ Q “ Q
*URZWK UDWH PJ GD\ Q Q
H. lanatus /DUYDO WLPH GD\V Q Q
3XSDO WLPH GD\V Q Q
7RWDO GHYHORSPHQW WLPBH GD\V Q
3XSDO PDVV PJ Q Q
*URZWK UDWH PJ GD\ Q Q
P. annua /IDUYDO WLPH GD\V Q Q
3XSDO WLPH GD\V Q Q
7RWDO GHYHORSPHQW WLBH GD\V Q
3XSDO PDVV PJ Q Q
*URZWK UDWH PJ GD\ Q Q

Growth rate (mg/day)

SEX

m Male
m Female

1 2 3
Plant species

Figurel. 7KH HIIHFWV RI KRVW SODQW DQG JHQGHU RQ JU RPZadgerid OVBHYD P Z IGBWYVHLQ PDOH D
SODQW V SBi Bylvati¢um H.lanatus D Q G P. annua

FRQGLWLEROWHORS RH)@W sylvaticum IHPD WH]HDQ®HQRH JKHFXQGEZRXOG
SRWHQ WD D OIOH W QFHRAWVR/WH PDOBUY D SHWBE HPRUKHP SR UWR QMW Q MAK\D Q
EHFDXNPD GHRY RIVF K L Y BKU R Z WKW HWH O H A R DR QRIBIOV. ] KR W W K-DIUS
RQWKMBHFERYSD WHRG lanatus DQB. /HLPHWN O *LY HQKHWUREODOHARURQ
annua ,W.\NQR2QK EYGRBWLPRQG LW ICFOQMIHHQH P D OWMKE 1/J KWK JJHDSWR VV LE O H
I|HP DR egeria KD YKILJ K HWR Z WBWMHK/D SDUHQW RIINBQLOEMWZHRYLSRVLWLRQ
PDOHVEENW O DQEHOHAWWAOJSUHIHUWMQRHPD®RIIVSUSBUIRUPDQFH

-RXUQDO RI ,QVHFW 6FLHQFH 9RO S$UWLFOH
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+RZHYHU WYXKWN GIHHWLIJWREDPLYKLVDFWRKUP L QIO X QI DNOQ BQB GXOW
VSHFLAHDJBHTXLHWSHFIDVMK DWW IHPD CPHDNEHDEOQMHE X | THDQGLVDGYDQWDJHYV
QDW)OURIY L SR VE WH IRQIRB Bylvaticum WK U RRWHKEHK D YGRUWRYIL SRV IHWER Q
PD\HQK D @MPH MDMQW YV R RWKIIDFWRDVRLGHQJFOXPSLGKHFR HYRORWLRQ

H GHQWWHNIJHWDODWUBRX ®KB\8IID QWRVW VS HFQRYFLLSR\VE MKIRYE R KD Y H
3DSDM5DXVKHU WKDWHRQW U RRWKIEO SMEDODWRKHRQIOLEWHRWHPDOH
GXUL@DERUDWRXG IHOWRGXULQWKLWRIIVSULQJ PDOH RIIVSULQJ DQG WKHLU
ODER U BI\WSHU L FRH QAB US QU | R U P DID\F H

H[DPLQXMG@GHWXE RSWERQGLWDRQWY

FURZG EZ® B OH UMPSH U L HQIRH.® ERR GRC(Qnowledgements
VKRUWDJHURZWXWHDWEHHQUHGLWWRAGFKDRONHBLFKDBWEH |LRVEG+DUULYV
EHFRVW@QWHUMRVY ILWQHWVLQFUHDWHYE 6PLVHWKK GLVSVAHQIHGHOHOUHN
PRUWDOAXW L GHULRBIVIRRGVKRUWDEFPPGCGBQG&DVSKHUWHXNHIRY LEHG SI1XO

*RW W K IDWW3D 21IVSUISHUIRUPD ®RIRPHQ@WND U OLHHIW LRYKPHD QXVFULSW
SDUWLFIXEPD®®&U | R U P DWKH U HOIRNHHO © VIR KD @MDY J J1D S S B Q & Q B Q \WRHW
WEHHQKDQRAGHWRURSWLFRQGLWLWRHNLU WHFKQLFDO VXSSRUW DQG SODQ\
Z K H WHKAR VIWW R F 1ZD WIHKGG. J KU R Z WKW H
ZRXCECHUHGXF)IRGH[DPSOWWQRZ\K@KDweferenceS

ZKHQHDUXG®G OLWRQG L WREGRQV %RIJE/ 6HOHFVBILRQY VXDIHNFWRRO R XWULHQW

sylvaticum |HP D @ H V'S ULIRYVKIL J K BIWR ZW R 0\ 1\ Wi wpamy LOGK 1 O L L E X ri 1 ENioitiat v
U D WHR/IZE H Q H D WHBU R X H\D & K HD\O V R +

K D YKL J K HWR Z WIKWWHR/PQ O H Y E ERV\D O )

6 W X GHL[FD\P L QW ®FBR VIWAWV R F IZID W H%U L B3IV D I6W % HIRQ7KRPSVRQRGIU®A:KDW
KLJK]URZVVJPDWBHVHUXHWN}M[JWHQWLEZ V&MHUWE@L@RSXODWINW\@UHG SURGXFW
SDUWLFIX®DBODWRRR YL SR VEMKRYL R U RV Kvumal of Animal Ecology

FRXOGWRLQLPWIIHEW[DPS@H&RQQ®U&RORQL]IDWLIHRIQ)’@G)DXVFHIVRUWDI]LW\
RYLSRVLMAQOINWR L GFRIR ZGHIE O D\L Q &ameraria hamadryadella /HSLGRSWBBDOORWLGDH
VLWHYGODVGQ HIHBKR XK R\SW D QUWAKNR D\ I R XWS H FR K\R \&W0 D Q B¢alogical Entomology
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