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Riology eExtr host speci{icity of the chondrilla root moth Bracyruhoa
gilv e ol el I ct (Treitschkc) (i,epictoptera, phycitidae)

L. A. C,rnr,scnr and A. J. W,rrsurn;
CSIRO Biolrtgical Control tlnit,335 Avenue Abbt Pau! Patgucl,34000-Monrpellig., Ftctnce

A bstract

The l-'iology and racl;irrlioa glveole !!a ('rreitschke), recentl,r,
introdur:ed ini'o Ar possible biological control' agcni for the
corrrposite clrondrii described for Greece an<l compareil },ith
:'is knorvn bioiogy Russja. The urcitir occurs froin eastern
F.rlrop. to scuthcr-n I{Lr::ia. In Greece it has tlvo full an,J possitri:,a paj.iiaI
tirirc qener.atic;n eacir ycar. lts iar.iac lil'e in cases belol,,i the si;il s,.rrtacc

Intrc<i ucti+;r
'Ihe l'ioii::-r at iir,:rr!';r rhcc gilv,eoltlla (l Leitscl*e), tr Phr,ciiid riioth n,liosr: l:rn.a

fcecis on tl-ri:;-tll'Lsiock ol s|euies oi C;honcitilia (Coraposiiae, Ciclrcriaceae). i.\iis :tuJirdin detaii in sLruihi-rn Rr.rssla in tltc late l;ll0s anij carly 1930s rihen the c:rs.! pro-
cluccd bf ilrc irr-r'ee on C'itoni.r:'llc B'erc invesiigated as a. sollrce oi;-ub,oer (SrLl:5:rrcv.
193c; Kozulina & Rud:Lllova, 1932; Dirsh, i9j.3). The pre.sent inlestigatiol rvas
pronr.ptcd bir tlrc pcssil-'iiir-v that this moth coul.l sci'r/e as a bickrgicei coriiiol aqent forC. juitcea, sl:el:ton r','eud. an lmpcrtant *,eci.l cf uhsrit cultirelio.rs in sorlr,h-eartern
Ar'isir;L1ia. trIcsi of the {ieid oirservarions were nrade during an ecoiogicrl inr,.estiga-
tion ol C. juncca and its associated organisrns in eastcrn Greece, q'here climates iresiniilar to those regions of rr.ustralia rvhere skelcton rieed infestations occur. The host
specificiil' of the n.roth and its safety as a iriclogical control ag!'nt ,^,erc cienronstrated
by testing thc I;Ln'ae against a u'ide varietj,oi plant species unclir taboratorv condirionsin 1\'{ontpellier. France, and Thessaloniki, G;'eece. A blicf accour-lt of the biolosical
contrc! poienrial of R. gil..'eolel1a hrs alreacl-r,'bccn published (\\frpsircr.e, 197-la).
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Taxcnomy and description
Ti,e ge:lrt-s l?rc:l\'rtltoo Zeller con'ilii:-ies mors than r.nr:irt-,. slc.cr'es, ;rln-:3st all gf

".;:,lir ll,:ia ir!irr ci.-l.ec''td iii ih: ir'Ic:ri i:i:iji.:r'.':.n ic5l,ot urc t., -r.sie liirtrr ar,d Ii.us:ia.nj\rrx.ir j.1. B. gi!i,e<;ie ;/a *:s i:r.st ticscrii-,:_.d b;' T'rciis;hke in 16-J2 and a cornpie te
d.escription of all stages of the moth was given by Kozulina & Rudakova (19.i2). Theadult moths. male and female, a::e t1-13 rnm long with a wing span of 25-2'g mmand creamy buii in colour. Tire antenor iring is tralers:d by' tiiree brown irands; at
rest the ivir.t.ts are tightll' folded to the body. f-he larva has a dne11- stippled integunientrlith ferv setae. fhe crochets ci tl.re proie-es. cxceirt for the last piir. are arranged in a
bio;-dinal ur-tiserial circle. The trjrientat.e manciible has an arrterior cuttjng lobe. Hatch-lings are l-2 mm long, u,ith brou,n heads. Initially the bocly.is p.inp but later it
becomes iYori'-cream in colcur. Final stage larvae are 2G2d mm long, u,ith the head
capsule 1'6'2'6 mm wide arrd the pronci:il shicl,l 2.6-2.g mm n.icle. The obtect pupais 11-14 mm }org and 3 mm in rvicit.li.'fhe iight b;:own tegun:rnt is finel1,fc'eolaie,
b'"rt has a srnooih appearance. The eggs are prolate spirerc,ils 0.65 { E0 mm )ong and0'45 n.rm in diarneter, rvith a reticulated chorion, ord o.. creamy white in colour
rvhen laid.

IIost-plants

Tlre host-plants of only trvo species of Bradl,rrlna are knorvn, both being Cichori-
aceae. B. l^,'rtitellt Chretien has becn rr-corcied on Artcirl,uia ltrcta (L'lI.nlLe, 1935)and -8. gilvectlella i'ras onl1' t'een recorcled. t:n CLrondrilli sp1t.-under fie]d ....rr.1litionr.In soutlrern Russia B. gilvecleila occurs on C. juncea, C. jt,itcca forp-t inr;sbaceo (: C.lcriiolio), C. brc;'lrosrris, C. ambigua, C. i:assitisk-i,i (: C. pr:ttci/lord). C, kttstiepvii
and (1. ntujttiti;iuttensi.r (Sakharov. 1930: Kozuiinii & I{uri;kora. 19-l2t Dirsh, l93J).During this.studi'it u.as obserueci on c. jiinc.ta, c. iuncea iorm accniliotepii (-- g.
acantlic!tpis\ and C. rutllti::t::ine in Cileece,

Of tlresc si;ecies of Citoniriiia, C. taii{oiict. C. icaiititoicpis, C. bret,irostris and C.
rcntttsissima are c)osel1" related to C. juncea.'ihe other -.peci.s belong to other scctionsof the genus.

Gcogr:rphic tli:trilrrrtion
B. giivect!ai!:t haC lieen recorded bcfore 1958 in scuthern Russia from KazaL:stan

errri tl[' f ;.,1-',, :, :,. tl:t l]\_L;:::,*. iir,rl .id.;"t . ,r-;iilr l: :,i .,::. -,iir,1 :,it; ;l: il .t:ii;t,t;ri:i,
BuJgaria, \'irgo:1;.vir.n Iriacrcioria. Turkcv z:nri sicitl'(I{ilel. l.r_r1: N{a,iar.;i. 19-r9;
La1-rin, 19ji: inr:r-1. lgjl: iil:reesch. 19(,8; popescu-Gorj. l9dll) Durinlr tiris study
1l-ie ir-rsect itr; ior:rrd. ir arlilition, rl',lir1::.,i:iil e;.t!;!.rn,i:::;:,:,:-ij {ireec: lrlli the
northcrn FJlLrp.rressLl: io tnc Yugoslai,iln-Bu1-elarilLn borcler. rnd jn northern and
ce ;rtral Irar. .{u:crraid;:.li ( labriz) and F-aradj. respe ctir.eiv.

Du;-ing rhe ilr e l ulls' siuili' of C i:rstce o iiiroti tor-rt ihe NteCiIerrarean i-clgicr.r,il;: in-.-:rt 1\'rs ;-iJ\ er ic,.li:i1 r..rl tlie pilLiri ir: il,:,it, ,:1. 'i; l::r, r:r::;il,,lr.*r r:ilrrii: oiIirli'. I-he insect does not occut in tl:e *'esier-n lv{ei}itrranr:in regioLr, aii}.r61gh
thc reccrrd from Sicil""-, if correct, may,,indicate that adulI moths mav occiLsioneflv
arriye frcim the E.ast.

Biologl'
T'his accorrnt of the geueral biologl'of B. gilveolel/a conrbines the obsenations of

Kozulina & Rudakove (1932) and those marie cluring ihis studt,. That part of its
biologl' *ltich is peculilr to Greece will be desciibed later.

The rvhole of thc larval and prrpal developrnent takes place beneath the soil within
a cqse attached vertical!y or obliquely dorvnrvards to the rooi,stock of Chonlrilla on
u'hich the larvir I'eeds (Plate IV).'fhe adutt moths cmerge at ni'-eht or at ciarrn from
the case, and during the day rest immobile, gripping the Chondrilia stems. T'hev flv
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}IOST SPECIFICITY OF' CTIO.VD/i',I-I-,,( ROOT \TOTH

at dusk arid, in southcrn Russia, feed at the florvcrs of !+'la7icaric sp. and Hcliotropiunr
sp. Adults hare lived up to 15 da)s in the prescnce of C. ittncea onll' c-nd rvith a

,our." of sugarccl \\'ater. Femalcs at emergence contain oocytes in al1 stages of del'elop-

ment and maturation recurs throughout thcir life. Comntetrcing 2-S Ca-vs after

emcrgence the eggs are laid in groupi at frcquent inten'rls. 'fhe nirmber of eggs laid

per female rariei clirecil) \vith iize, an<l 286 is thc tualiritLtm reuoL'ded (Kozulina &
iLudukour, 1932). Thc P-ussian authors suggest tha-t under nltural conditions the eggs

are laid on the soil arouncl thc plants of. Clrondrilla. Honever, in inscctary cages they

are found on tlre lva.lls an{ cage suppolts alld on Cltontlrilla slens. The hatchling

descends by a silk tl.rread from thc support or stent to [he soil and moves across the

soil surlace until ir encounters a Ciioirlrilla plant. After briefly nibbling the base of
the stem, then the collar region, it attaches to the rootstock 5-10 mm below the soil

surlace anci cc111ni,:rces to feed yerticall.v ttpu'a.rcls and dorvnu'ards alternately. Thc

larr.ae feecl irrcgularll' on the cortex of the rootstock as far as tl'Le central c1'lin<ler,

cutting t1e lactiierous vcssels. The latex is ingested but not assinlilated as it is later
ejected in fia.ss 1;el1:ts or regurgitatcd (Sa.kharor', 1930)'

Imrnecjiateil. altcr lixirg to the Iootstock tlie lzrrl'ir comrncnces to spin iis case

ryhich increascs in giCrh:ncl lslgtlr as iire larva gro*S and e;11 ends its atlack alL)ng

the lchgth of the rootstock. At firsi. the caEe is iooseli' spuir in sitl:, trut i:r'ter it
L-.acrrncs cor.slder-ablv re-infor'cccl tll Ic;m e thick ri'aterproof tr.rbc consisting of a siik

slieatir the e.,.terior ol- r';[iiclL is cL)\ei3i- $itit coitgtiiai;il liLte-r. tii-li-I-ri':r:es of root

barll. frass Dell:ts;inil soil paiiicles. Tl.re crse is -rO-50 n'ln1 long anti:i-7 tnm riide,

and.;iu'ies in iri:x itoiiirrn'r ri-:pe;rding cil !hi-. sp,ecies ol Cl''ontlriila si:ir,ing as ]lost.

Tl:e hi.ihcsi 11e.1 ccri:ni rvi: io,l;:.1 ir. cliles fr-cnl C bre"'lrcsrris (Ruiililorll 8{ Ko:lii-
liril, j 93i). Tltc ialr: re :1'.1il1 1ilil! e3 u.D i-.trli tlo'"'n insirle tirc tLrbe'

\l'ii,:l i,:11'; 1'1,.;iut, -;l- ;i:i- :l '--': .'': '1': ';l i:c t': '"1: stij :l'llf'':!' ii" ii'l:Tl ii" i:::t
c1',jitr;-ev i.f t-r.: 'lt siili . illl irr.i: il ll 'rs. rltilli rtllii'i{'ir !he l;trvl clo''':s ihis i'-lbe 

"rit'll
silk both ai.,qr e a1d bili:*r its:ii, ii:ar j:13 ir-1'! c\pii\r'.!lunr, and l)ulr.rieS 

"r 
itltjL-r tlli's
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-iLte tj :'r;-i "-. nl i:t: i'': :-i, 1a,..,;i',lii s:,: -:'; -:: tll'i il.-]a'ai:if.v iit l':inn'r:liLil')s b':ir"'r'lc:l

20'C s.nd 29'C r.,as as fr:licr.,,s: egg 6-10 ci:r,''s: i.ini,t '1-r-60 days; nncl pupa 7-1Ci ti;t):s.

I)i:rclopnr,:tt! froir e-i:i to :rdr.tlt ttrercfore takes 60-75 da1-s'

Ecology of. B. gil"'etlelia ia Grccte
'Ilrcre ar:c coniiiierabie di-f;'ercaces betrleen the enviloume t.;.t. of B. gilt'eoltlla in

soillilern IrLussie stLrcilcd'o;z thc Ii.ussian a'.tthors and tiiat in Gieec= r','hich fornt: ih.'

basis oi this slud1..

Cliiretticalll' (Tiri-.1e I.1 the southcm Russian ai'ea3 ai:e extrcmell corllinental jrl

t1,',-, riith 2, 4 u'i1rer n:onths ci 1or..' to veI)' lorv sub-zero icmF:ratLllii. L-u [ ,''iiir

tii:.: ,',-r-.rtlr: rri ,,;iirr, ta lri,i silt--'tiiti i:iLi r'ci.' Itrq' Lii:lie'li f-< :OLl 1161.i s1r.';;r! i lii';

Ukiaine ti50 nrn-r). 1r Creece t|e clirnate is ti.picalif irlecliter.ran,:err Iith a;rilti v,'ct

winter, lonq hct cLr;i sun.trir.:r arid les:: than 500 il1111 1-ainfil1. Tl-iere nre occasiorial

froStS in rr'irrier in lrcrtheln Gleecc bui tllei'a13 ral"e in scui;hern Gilece

Thc nraiu hosts oi E ;ii,.,:::ti,-i!c: jn G'.'e:c.: are the Lhin-rooted L'.. ittncea anrl C.

acanthclcpis. C. rcmcsi:;sima rvbich inhri,'its dr'1'. sronl'hiilsicles is a subsidiary hcst

of less iml!rrtance. f',te princil-'ai hosts of B qii"co!tilc in soritlte''n Ru:ssia arc iht-'

tlricker-rirciled species, C. arnLtigua (Sakharov. i9i0)- C. brtviroslris, C. ko.ssjirsk-r'i and

C. mujullcumerrsis. The latter thiee species suppoft many more larvae than C. iuncea
when grorving together (KozLrlina & Rudakova, 

"932)'In southern Russia t\;e Chontlri!1o plants occurring on sta-ble sands and rvell draine<i

clay-sands supported the highest" clensities oi B. gilvtoleila laruae; infestations were

relitivell, lower on unstat--le sands and dunes and ll'here strong ve.vetaiive ccver had

developed (Kozulina & Ruclakova, 19i2) 'iiis $'as also the case itr Groece, partici:la-.iv

*'here a c1o3e caipet of th.e grrss Cyr'-L'4o" tl't':lvlott occr-lrre'l'

n3
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HOST SPTCIFICITY OF CI]() 'DII/L',.1 ROOT I\'IOTH

Stablc soils of pure sand similar to those of southern Russia are restricted to very

snrall patches througlrout mainland Crcece. Cltotttlriila iuncta and its various foruls

tcirrg iorrncl ,-,,, n *,i,J. variety ol friable ancl woii drained soils, including sands,

s:rnd3: clals, pebbll-, ston.v qrlcareous, schisiic anci granitic soils and elen more clalcy-

soils, providetl they ars friaL''lc or clevelop cracks rluring the dr1' sunrnlcr' lnlestetions

of li.'gi!t,trriell,r are lt:ss dr'n-\e on tite lcss slrndl'Soils and the insect is rere or abscni

on CtlonCrilla pla,rts in ri'e t lorv-lying soils even lr'hen friabre. The distribLrlion of Il.
gilveolclta is tlicre lorc more restricteO by its habits end soil conclitiorrs than thet ol

its nrain Clrotulrilia hosts iu Greece.

In gcnerei. B. gilveolella is scarcer in southcrn Greece than in the r]orth. Its dis-

tribution in (ireece is vcrl'e1'aiic, due to ttre lack of suitable soils, and to thc fact

thai nearly ail the friable soils on tilc plains and sub-mouniain rcgions arc under

coutinuous \ hcat culiir ition. llvcfl so, tie insect r..,as frequently at)Seut or occurreci

on only l-10)," cf thc plants in seemingty suitable uncjisttrrbed sitr,retious. Ai on1}' a

few sanJy sites, tlnnes, einbankments and road vorges rr'as the infestation level alror-e

5C"/". In-ctrltii,o.tcli sands or claycl'5;i16t tt'tcre Cliotulr'il1a reappears each -vr-ar in the

.rop, .,p to 20)t, c;f the plants t..orrr. infest:rl b,:' I). gilveolello Lty latc sr-tlnmer' the

poiiulaticls being or.rly riigt tty loir'er than those irL r,rncultivated siluations' but tl'.cse

intestatiorrs are destro!'ed by subscquent 1-'lortghirrg' Tile higirest infesi';'tions of 'B'

51i!v,<:o!ei!a ot:c,.trreil .-,n-r...ni]1'aban<Jonecl sitcs ha-virg a hi.uh den:ity of smirl1, poori.i'

g.ov,ir.rg Ciir.'ntr;ila pialis. Ti:c ilcir:,it1' of -i!. .gili;r.',;i,'il; dcclii:rcs rlpi.ri-t'lrs 1ie iinl;
Iiu." ,.t 

"r,,lonnrtnt 
cl cultiyatioit iircrcases, tven though Ci'totirLrilLc pl;rirts aie s.Lill

prcsrnt in ai;i-.1q;inilie il.Iuh,:rs. r:ritii on loag aLr:rriJirrrd sires (el\len oa slncly soiis)

tniy a- r.er-1 i;riliii Fercel-rlagc of pi:lts a:c inicst:i1 bl tlle moIi'] 1:1i-\rt:- In such sii:'
ihe s6i1 has eiillri bccom+ conrp.ctec by tlic passiigc oi grazing eLniinais or thefe i3 a
s :l'C.r r ;-.,1,:', ; 1,,1i:t,t i-. i i : r) i lr 1 : i r;rc C!', (1 i

Attriual lifa-c1'cie

Throu,3i:oirt stcriiit:-.11 Rus:ia i-t git,,'toklia ltas otte qei:icration flonl i\!a1'-Jllnc 1()

SrptSr:i'l,tr .Lt','.i airtrt:]rt:t-ir,'l-,1 i-r'.':.lli'i-l'-:l:L1i L.'',lr.rl,:'it.ii:i:li \'1li-i' .itrl:'l Ol 1l-'': llllO"ri'Ll
yeir. Tire larl,ae of ih: ri'int:r"gerrcraiiorl rer:rain qlt'ilscr:ni froilt Nc)-r:inlbc: tc i\'iarch

i.'h,:r. i: a cc;r:;:lieri.l-"lc c,.,,eriap b;t$cen the geneiaticrrs in stintruer beca,use oi tlle

ior:.- 1,,:.;.i,-;:i .:,rti' rrr-:.:l '-i-.,: .r irll i;l( !f i; r-.:ll:.:r..: i i.' .lilii''l .: i-l'""'l 
'!'''r, 

lLli.:r

In ncrtlrern Grecce t|e annuil] c:-u'.clc is essentiaii-v silniiar, 
"-vith 

rlotiis i':l ihe ortr-
rvilterir-lg gi-nefali.rfl clnerg;ng ir liiay:tnd iltne and iho.:e Cf the sumtliel gelleMitorl

ellcrgin! fror:r tlr:-, erro of Augusi 1o ciiriy Ociober. Ti'.e iitr','ae of lhr rlintcr 1;enerltlioa
rarrr,,l,, clLriesceni fron l),:cen..ber to \{rrcir. L)lle tr--, tile shorter riir.rt:r i;i (ire':c': tlle

clistinction bettvrlfl the trio main qerner$ions is icss mlrl<ed, aild thrllrl:irt-'ut mo:;t oi

the I'car la,n'ae oi ali sizls arril at:rll ,stiLges of 6l3vsl1-r1lr-ient are foLlnd trgelhcr'

1i,.t;-lr r,irniitr: t,ii1..l ::rs ;f it,l lar',:tr: oi li.r -18 u:-n coli*rtt:ri l'eri'-' ;a ifrrch r'r il;r':

fiejcl in ncrihe1i Greccc and p;ncrii in g1:rss coniliiners riith L'lto;r';rijlc rootslrlcis
were k-ept respccri"el-v rt -5. 10. i5 r.id 2C-1?."C, iu TiI'sr-)", r.h. Ilt:lorv [0'C th; la;:lae

renrairre6 qui.'s:.:nt 'I1lc1'fcci:t!lii\eiir ot:li-ar tcrfllefaturss aDove 1-5'C ar-rci 'levelci";d
ncrr-iirliy t'etrre.'tt 20:r:i:l -13'i' 't'il+ of iirl''':n tempei'!-iurt: for cleve'iilonl:nt u'as ltr':r
founcl to be 24"C. Tlre lrrrvac r,r,ouid rearlii-v reccmotenc: fceding ercry Linle the tenrp-

erature rose above the I5'C lim.it ancl thel' rl':rc able to sttrvivc for at least six v,'ce-l:s

on clrt sections of Chonclri!lc rcoistock at rlaily tcmp€ratures bc'cri'een 10 and 20'C
witliotrt apparent harm.

In northern Greece lrorn 15 December to 1st.,\pril soil tempsratrtres at a depth

of 5 cm are usually belorv 10"C, rarely rising above 15'C and then oniy ior a lew

hours (Abazoglou, i958; Kl.riazopouir.rs, 1946-195.q; Livadas. 1959-1965). There.

d.,.ing ihe winter, the lan'ae would remain ful1y qttiescent. Soil tempcratttres rise

s:riirpil lro6 5,pril to August r',hen the monthl-v ave--irge at -5 crn soil depih undcr

grn., i5 l5-i2"C.- and in the warrner rrarts of nortirern Greece it is possible for 8.
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gilveoleila moths emerging at the end of April or in early May to give rise in late
Jt:lr'-ea;lv r\uqust 1c ncu'eclults.'r'hicl: g,o1i'lcl then producr, a secon.J silr;,r:ri,i rep.jia_
r,i' rli, Li:,-. ll!.; rr.ii;-'li-rii rrlr.;i:'rl;o,r-irlulo rcaclt the i,lrij: slls.'::n C,;ri,r):r-1..it., lnber.
c.rr iirare ii1,,-c)1' ,..i er\\i11-ci jlr .,,ir ;tii'::nccd lari.ai srage. IIowsr.,er, r.lrcre a-ie usualilverl'fe*, pulae available to initiate such a c1,cle.

The annual cycle in southern Creecc is similar to, that in the north except that
crrlsrgenc; of the oveniintering generaticn comnlences slightiy earlier ()ate April to
earli' I'1a1') a;rd a partial adriitional summer ,qeneration can oicr.. At most siies the
[lrrnbe]:s oi lan'ae jn th: sprin3: ilere ver] smail, and larvae and pupae of the summer
generaticn *'ere again scarce before late Augu^st. Nevertheless, in Noyenibcr a hear,y
popuiation of lan'ae ai all staees u,as obsen,ed to enter hibernatio,l at msny.sjtes in
souln-eastern Grecce 81, the foliowing spring thc popul:ttion of lar,"ae had declined
tc Yen'lo\\'levels, 'fhcse eycnts rlere ohser-rect closely'tluring trvo successile seasons
at Tltehcs, a ii'lrical sourlrr-rn Creek site (Table II).

l:ven in flortjlern Greece (r.e., Ni!.crnlidinon) (Table II). there was sonre evidence
of a pro-rressive reduction in larval population through rvinter, into earll, surnmer,

Tenrr II. winter disappearartce of Brad,yrrhoa gilveolella lorvae in Greece

]( r;rfcstation of L-.hondrilla
by iir jng larvae,

Or all plilnrs
i:r:) r.iir:g :eeCiiitqs

fi eld, calcareous sani).clay.
6.9 43.100
0._s 1.1
00

fl: ebe5 (southein G,.cece) aband orred *.hea t
3.>:ii.69

1 6.iii.70
13.v.70
i3.., i;i,70

Irlace

Xanthi
1 --i ^
ji 1;11". ; r! 1a 1-,r: i q1i111

Ag.riris i'aiaskevi ( Nigr ita r

f pairur:i
Ctiyn.rpias

Iraklia
N.ikon:ridinon

Kaiir dra-iiuries

Katerini
Larissa-Trik alla

Kalambaka
Nlicri-Prespa Lake
Near Olinthos

Athyra -Evropos

Site
Orchrrii; coais: s:rldJ s('il
ilolij-s!:;c l it, i ir ::Llil
{;1r'i rhi:Lt t,:lri: r:rr:il-., cllr.
i ri,'i .lr:::1,.1.;i
W. h,:at slubbie; siind
,-\anci,iunes
S:rdv soil f.onr i.rraitit!'and

schi st
Send embarrkrlent
Old rvatr-rn,.elrrit fielcl; sand1,

clav
Ro;,ri cr.rlti;: -; : s Jhi::L u\ sar".L-

stone
Sand enbankt::ent
ILoad critting; str:rtihed sand5,

loam
Sandv loam ernbankmcnt
Canal banklsar,,J
Road cutting; coarse sanC

from granite rnd schist rocks
Road-crrttind; sandy clay

"r. Ch.arlrill*
;r;iesttd $,itir

Date larr-al cocoons
1.xi.7l 15

2?.-ri.7l 50
i i.i.?: 50
12.i.',!) 50
14.i,'72 80
?.s i.72 50

71.ii.72. 50
23.ii.72 50

7.iii.72 25

t?.iii.7)
22.1ii.7)

?.1.iii.i 2,

21.iii.1Z
4.iv.72

19.iv.72

rhi-,u gh tire pop,.:i:' I

('i,:i:ic li) .\t I '.
(i:,-:r \,,:;il:it.:r
rr\al-\l-illie:.i-i .: : r: '

A detaileJ s',ri,
cr.rried out iroil]
Fi3icrlt ai !6 ,re ir r

plants infe sic.il :l
collected du:r;:,:
parssrilsatr,Jn .-)i :,
froru wet !i-.il ai'":
latitrn of B ;,ii.

These c5-ser.,;: :

\\'inter cl;r,lir',t it i:.
the roc,ltr i-\rr-:i
scuthern Greece.

Tenrc IY-

Regiotrs r.i
Grerk maini:.:ri

S r: utirern

Ceatral an,i n.])ilh.ii :

Nortlr-e astcrn

Dlta fronr ]vie,,coi.:, r

world Pi -i. l:rtro:,c
t he ligurcs i.rr -\.:t:tr r

ir; [uri-e; cii);t ti I

PGrc,lles (:t:(i f ''

.6. gilr .'L,lr' ,,-

Tacbioid {if iTrr:
P:',:-r t';i :tl,'-. ttit.l
{ l-:lr:l'rjriil. t ''

eiljuaS.:5:Li'l1r
I'ci!oclrclciti!a i'. 

'

ir rr,rr r- 1.'r:.
'( 

Jl l,vrL, 
!1

CD Piio'ti)t7'-ir
oi t1-,e sinti:r r'.;
,.r /rrr i t Ij

graeca \va\ \\lrll
occasitinitl qite-

wcre llarasitili',
Rrar!1rrlttxt 14i",'

srme p€rii]d :is t:
Itt sottthern I'

tus mQculaIorit.'

On oliler,
e-:ts'rrii sltcri Fla nts

Nikcmjdiroa (rcirthern Grcece) long abandoncd field. coarse sand,ioam.
/ t .xr.b -, I 0.628.iii.70 2.311.!i.7C r.86.viii.70 8.5

I8'3
3.4
1.8
8.5

+Results based on rhe eraltination of5lr-30() planrs, the numbets deircldirg on presence ofseediings and
sl?50n.

'feeir TlL,9tttlr.I ol Bradl'rrho:r gilveolella in nort,tiern Greece cluring wi'tler

I.5
I'6

l.c

0.5
1.0

1.0
0.5
0.9

0-8
0'8

30
30

50
50
40

30
2s



: ', + r;.,\e irr late

'i$mcr geliera-
-,her-Nor cmber,
. !rc are usuall-V

.r lr crceill that
.: (late APril to
i rnost sites the
i_r; the strmmer

, ':;nticr a heavy
;'tr many sites in
:ic ha.d declined
ir'a.als1\re SeaSOn.S

; some evidence
e&rly summer,

i,t Greece

::'i hoxti.ril!u

f)r nln-r
.'.sliishc'i.i plants

43.1
i1

l.l
0

t 8.3
:l'4
1.8
85

rt ci sr:-.ril!ngs and

t4E v'intcr

ir No. laruae c:r
r infested plint-ri (mcan)

t0
1.3
04
0.6
1'0
0.5
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thor.rgh the population had returned more or lcss tc its oliginal autumn level by August

(Tabie ll). At the evcn colder northc'rn iitcs ncrlrer tlre Ilr,rigirlinn bordcr at Paradisos

inear Xanttri) anrl Lraklea, a large population of advanced larvae and pupae of the

overwintr:ring gencratioll ulas fotttlcl. 
rrissa and Trikala,A detailecl iu.r'"1'fr-.m t5c norLherrl botder oi the country to Lc

carried out from O;tcber 1971 to Nial' 1

present at 16 separate sites dLrring thc rvi

plants inlested at mentl levcis ol 04 1'6 I

collectcd Curing this perioil looked lrce1t

parasitisation oi iungil dise:ise: rro deacl lart
from rvet soit aftcr several rainli days. Thus on unploughed sites a considerablB Fopu-

lation of R. gilvcolc!!c over"vinters in northern Greece'

These observatiorrs, summelised in Table I\', ir,dicate a strong Ielation bctween

1r,inCcr ciirnate ancl the stability of B. gilyeoletta poprjaion.s. Polrtrlatjol"s are stable in

the cooler peris of northern Greece ancl are highl1 pnstable in the hotter parts of

southern GIsece.

.tanrB IV. Vy'inter rleciiirc al lart,ul Jtopttldtious of Ilradl'rrhoa jilveolclla
ancJ. clinta!;: irt G reete

Al,oralqc daily' ri:lrinruu and
ininirnurl tcr fl p(rrt-i(!i-+ artrl

rajrir!1, Lltc::::h;.' I "- r.::,q'

Dcclin.: oi lan'ai
Regiorrs of PcPril;rt.ion5..of

Grt:eli r,,rinlard B- qil:tclelia
S.Juthcill lrl:'ri:tii

Cerriral alri norih(-rn Less rnjrrl:ed

Noi;li-cast,:i,t SliIlit.r tttseni

l cmpcrature {"C)

Ciimaticsites }/Iir.ximumii{iiiilnurn
A i, ,.:, l-i C L: i
Khrl'rls
rior -fircl,e:; 

.l 3'7 5 6
I :,ris.a I t'2 l'1
Th:'ssaloniki 106 33
Xc.,ttli 8 6 l'1
Edir ne A'i *0-8

Rainf;ril
(tin)

:5

6l
5l
4l
6.11

61

1.6
1.6

1.0

0.5
l{
,-0
0.5
0.9

0.8
0.8

Date from \,{etcorolo:ical Oili:.;, i.-:d7. Tr,ble: of rer:llrdir.!ie, relrl-i','c hilrdi.iiiy and piccipilat:r:'as Ibt-tlre
tiiii'.. i;, 1,. t i,tr'". - lr,,l i :l l-,,''1,-:,. Il.\1. !'' tir n.'r' LJ:Lr::

in -l u:l;e5 cir.ie it: L;e (,!(.'s i'o:aer.

Partisites atd P'itltogetts
B. gil.;colctltt is parasiiiseC in Greece bi, several sp3cies of ll1'trcnoptciat lnrl bi,' a

Tachinii-l fiy (-l'ablc Vt. litr I.l,'men,rptsrlr. en I.hi.jrn',oniC,.l;,':rrrciIl! si,).. zr Ilraconici,

llrt;citrt.:1-:, ;,rr'l a 1',-rl;.cn-'brit'rric Er.cl"r'iid. dll';.; i i''- - '!'r" ir rc filr'l:\iit"s r i ill: l'Lr":L*'

A Tacirjni,J. Ce,ntrLrici :-,rotca tBr. & Itciq.) ihciriroirirjilll-rD). inio>ts ihe 1:.ri:.c ind
e.lergcs lioln ilte not'h ptt,i.)ile. .I his is tile il;.si ic:i r:cl:t.d 1.li.tl.ri.s S}lcCieS' -'\ Cilill.':i.j.
peltochclciditt l:er;c:,i:ti iir.:liari. rvts alsc, bred frour ijt'itti.';rrit,trt ,giLi'r:oielia priplle, biti
ii appears 1,1 be I hlpcrprrrasitr, cf the T:;cilinlcl.

Copiilosorna sp. is tbe rrlost commoil il.liasite, and up io 30% of' thc rrotli hn'ire
of the \virrtef ganer;rtiiln .,-iere parasiiised ia rloitl-rcfr-l Greece. -l-',':srl./r15 so. occulred

in up to 10.,1 c..f tlle host larvl,e but ilrtu--ort sp. vias l:ss itnportant. 'i'hc f'achiniLi G

grae-cd was l\'idespread but gcneraily at a low late of l,r.rasitisation (5'lt,). Horve','er, al

6ccasionol sites in northern Creece rtp to 21 ,t(' of the r-,'inier generation of rnoth pupae

were pa.fasitisecl b], ir. Ti-iere is a goocl s)'nchrcniJal-iori between tiie parasites and

Ilraclytrhc.t gitveoleila, ihe parasites hii--':rnating in tbe host and enlergiliS Juring the

sam" period is the nioths. Somctimes S).:erzclrrs sp. pupates in'.he pupa of ll. Rii'.'eolella.

Il solithern I(ussia (]iozulinr & llr;,,ial.ocir. 1q32) an Ichrcunlonid. ciLed rs.Sliertc-
trts mattilatorirzs (F.) (lr'ithout ar,ithor-it1'), a Rraconicl, Cltelontts sp. antl an Encl'rtid,
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Enct'rtrts sp., \\,ere recordsd as Iarval pamsites and an undctcrn-riued Tachinid and
IcJrneuruonid iicre tr:ared frorn pupac.'Ihus the parasite complex of I). giftectLclLa tn
Grecce is similar to that of sor.rthern Russia.

Trvo eutomophagcus fungi. Cordycc,ps sp. and. Bea.tverio bassiana, also attack the
larvae of Ilrttd-,-rrltoo gilveolella in (lreece (iable \'). Cordl'ceps sD. \\'as of minor
r'rnporiance. On ttre other hund, Beauvcria borsiatn rvas tlru nlost imllortunt biological
factor rerlucing iJ're larviil populaLions of Brctdlrrhoa gilveolel!a. The larvae prosent all
the classic sl.mptc;ins of fungal infestation and are readili. infected. The pr,rpae are
rarely attaclcd. Drrrin.g'in,.'itro 'rearing of B. gilveolc//a LLrvae in Creece, the fungtrs
was must Janragine at or above 20"C; below 10'C syr.nptoms did not clevelop. In
northern (jrr-cce in rvinter tl'rere is very littlc indication of the disease, but it devclops
rapidly aurolrg the surviring larvae in spr.ing and in those ol the sttrnnter ger:eratiou.

Table \/ sho*s that the cornbination ol parasitic I{i,mcncptera and fLrngr,il rlisctrses

can cause. a -5U 70',i, reduction in the larval population and the'I'achinid can clestroy
?.V40% of tlie rern:rining pupae. The highest rates of parasitisation and disease, eqr,ral

to mortalities in ench gencrntion of 6O-80?i, are founcl in clder, more stable sites suLlt
as Paradiscs, s'irr'rh serv'e as prlpnlation rcseivoirs for the moth.

Domoge to C- juncca

A lar.,'a r:l Il rr'li'ert!t,.'it:, j-ci:clinl ir:l thc.,erticai rr--roistock al C jurtc'co i',ill ctrt oui
a cortical sc.r.ior-r ol tl-ie roorsLock 2-4 crn lon3.'rod ir-s frrr as the ccniral c1 iirder il-i

dcpth, cutiir:g into the ccrtical vessels and lnierrupiing ti're flou' cf nLrtrients, 'fhe

larrae alro i'li:;iroy'ihe reg':ri,:;;ttjori buds if thci'cccui iri tbe i:;cling area,'fhr'1e';jing
also rcciirles io t c:r'tairl r-rii.rt 1i,.: i--i'cr,v.rn'.tr'jn!i reslri'.'.: t-rr tite iitiri in il'r: rooisiock.

Gcnettll,,,, in C-i:ccc, 'Li'i:i's: trc o:i11' I 2 llii.,'ae I-'cr iri,:sicL1 rlant. t-.lrt nlcl.: hra'.-i11'-

jlft: l:tl rrri! ,, t,. .. - ',i '. :ill;:,.' 1-1r1 -: ', .:r -, ..iL 1-rl't .,i ;rr:l-;t I 1 lt.1 i,,;r I

l'lt: eiic,:t ci'i;tli:,1 f.:l',.,''r__r rtri il:;: i.illlt dii.,::,-:,xi il:.:::,.;, ci'iii roi.ri-ii,ck-. \/er1'
11rin lcrots rial-be cu! acrr::;:-, tiius kiiling llrs- tolr gr:cwrlt, -i'1-r;;r io rr.,s:dlunr sizc plen'.s

are barji y'dlnrirged bul \i:r]'thicl: pleris (rri;[1 ]'-5-l ci,i tiiliti:eter rcolsiccks) cen
rtilllii:Jjlilj. .',,1':.',r:ll:i',,,:L:,-,.-i'. ':.i.i i lllr',-ij ljllli-rrli i-;iil.--'' i1l ''::r":.'

lIeav-v jnfir;tetiol hi. l. :.'iJt,eolc:',rl ivoulri iirurs a-lter dense si:ilCs c1'thil C'ltot:lrilia
plants piorrl::sivel.,'to s1 ancls ctrntpris.ing:l ftiu,, 51-ri.1- rooteci piinis ljrat.,.iotilil stili be
i;,i1'rr'r,-[ ', if i : ] , ,1.' ;. it : ,' i,: -''; .,) :i:,l,rl' i-r i(," -1'tl!ii ..ri- ll' "'l:.'t !.:...,:'-'

Ii[ost sprcificiiy
A5 nf ys3r-1',/ notr,.cl, .8. gi!t,t'.o|,:l!c iri.,s onl1., been recordrrl as feedirg on C lzcittlriiia

spp. undcr natural ccndiiic:is llr-',.ilvrr, to.rientcnstr:rte its speciiicitl' l:nt1 s:rlei] as a

biological cc:nlrol aqenl B. gil.t,taic!.1'J ues iesteci against a serics ol Cichrr:ia;eae a-ncl

ctrir-rpcsiles rrllLi.:ri 1o Clitstt;iril;,; I ilrt;ris & Zwiriir-r, l-!ri.c: \Val,'she r':. I973,/,) :rrrcl

riil:lri -' il ,:rriil': :.i ''-:" , ,-' ir;t-, rll-l::'i i'1 -i"1,'r r';,:t;i. : -.all,,,i I.,. i' : 1.Lt'iri:t'i-li:

piant qull'anijno iiuthoriiigs. lt v,,::.s in iact iest-ed asair,si'l7 planrs c,ccrrrring in 21

families (iisieti in.I':rble \'1). Ci rire Ciciroriacer,,,e the inosi clr-:ci-v rrlaiecl to Citortirilia
are othol r)irirrbcrs of tirl (lreplLil:ac. ihe rn05t irri],'cr1l,nt cf .vhiclr foi i\ti:iralia is

ie tttrce, Lact.ir':z ,'tilira.
The tesling method rvas as lollou's: larvae of mecliuor to large size (8-20 nrm) were

collected lrarr, ChLtntlril/a pian,,s in Grrecc, crtracte.J ircm tlieir larvr,t cases irnd
placed close eithcr to the rcrlts of grolr,ing plants or nei..r root lroriions of the test
plants.

In the test using living plants 3-6 living larvae v;ere placed on each of four plants
of each of a test gror-rp oi 2-3 plant spccies and on fonr C. juncaa control plants at
ambient tr:rrrnerature (18"C night,26"C da1,). Ii the plant species rvere acceptahle as

food, the roots v/ere attacked after a short tirne by the lari'ae, which commenced
lecding ar.l con:tr,.rctin3: l r.ter'' iase Otlter',,,i-.e the loct,r'a,s not uttlckcd ll,l iiie
larvae moved rapidly away. Atter 15 days the top parts of the roots of the test plants
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T,rnre VI. Plant species tested f or specificity ol Bradyrrhoa gilveolella
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Coml-csitaa
I i r-l:ii 1llrae

(-llclroriaceae

Ciepidinae

Scorzonerinae
Cichorinae

Tubiilorae
Ilelianthcae

Heleniae
.Antlrerlidae

Calenduleae
Cynareae

Cbenopodiaceae
Convolvulaceae
Cruciferae

CucurLritaceae

Graririneae

Ju zl altlaceae
I-eg.;mircsae

Rutaceae

Locluc,l sa'[it'o
Torcxacunr of,icinale
Sonc,lras oryensis
S- olerocetrs
Scor;ontra ltisponica
Cichoriunt endivia

Helianthus annuns
H, tuherosrc
Dohlia sp.
Zinnia sp.
Tagetes sp,
Cir!scnth:mwn indicum
C. !cui:t,ti,tittnilm
Crilen,iitla sp.
C ar! ltantu.s tinc I orius
Cynat a scolymus
Beta vulgaris
Iponbea balaias
Brassica oleracea
B, rapa
Cucurbita ntaxima
L actittis soii,;ts
C. rste:lo
Citru!ius rulgaris
?"riricl;r spp.
l!ordeunt tulgare
-4,..na salitd
Setaie c:erraie
Ory:o;ativa
Ztl:navs
)iatrt,;: i: : ti/; lre
-\ra. li::/irill t, ij rci q ar u tii
Loi.rttt pertt:ite
Pit:tiuris tuberosa
Juglats rq4iu
Pisytn :a;i iirn
-l- h rt s I o i i!\ t LilEaris
L'itic.l';bi
Gllci;it hi';pida
].lediioro sctito
Tr i.!'.. t :.;\ s i tL :,:r ra:1€ tltn

Aturiu dcctlbe!a
A. {lor;b:trla
!,!r,i ; c t,:o i r ib ril oidc s

rl. 'lll'lrri li

A :' t: t r t, r:, t r a-ai t itta ! i s
AIiii;il ccta
.Lirunt i.: I t,tr issim'Ltn
liO:1.i.!,ti:.! Spp.
J'i:- i:: r ::, ,:a
i-:tt t!1 ;t i tt s Itcblrlus
Jt. tailru!iiilcnsis
Ol:c c;,ro"cea
Pinus radiata
]p{clii.s itlv'eslris
Ptrts cottttnuttis
P'rit tLri s tlo t n e s I ica
i'. ptrsictt
P, orntetiaca
P. cerasus
P, cttnv.q.lalus
C).'t!0trid luIgaris
[-ragaria t,esca
Rora spp.
Citrus siretl-Jis
C. limottia
C. paradisi

Lertuce
Dandelion
Corn so* -thistle

Endive

Sunilorver
Jcrusalem artichoke

T.rsrr VI. ir

S r l:: rq,:: c

UmbcUife me

Urticact:e
Yitacerc

$efe e-\amlntil l

$ ilethcr 3nv I'i l
.{il the p1:.;

and ^loi:ciir.'.",
.ralIi))d \\'as ii\:,-,

The otl:er
remairlder ef i.
scctions of rieri
bottom of xir;.
teneously. Ic :

pl:rr! on ihe 1:.:

pllnt and ti:e r:

thc test pl:t:ri :

ii'st ir)irnt .,r'a,i

The !irv.:e
nraintaincii l:.t -.

r e-i) r1\- i'. i 1 I l

ill:an ihl.ii, t,r:
rr'hich per io.l
actr'f ities of t r "'

e-\eminrd t0 rl

listed in 'i,r-:l-'
as iit'irg pl:ni

"f'i:* t,'':'
larr.il+ ra;ti.li-,
CC$]mellCfil 

"i'I - ..,.;r-,, I l. .

sactlo!i-t iifi,J
of tite oihr-r ,'i
r.-x.rlli i1 'r' ''

i'.ti,rla.l r'l',1 '

rinf i-rt,rk ir,:
tiie lun'ltt i'r,'
silUn c.lS.-r, i'.
to fc{ii-i r-.;i l;r .

111. til". i:.
tirrr rcllit i
the living pili
' choice 1i",1';

dlrr,s but nr_:r,::

B. gilv<:t.t,L

and formcil .i

C. ittncea tl

Sa.fllorver
Artichoke
Beet
Sweet potato
Cabbage
Turnip
Pr:mpkin
Cucumbcr
Rock melon
\Yater meloo
\Yheat
Barley
Oat-s
Rve
Rice
]r'faize
S cl t.r'u i:t
5L-l:;ir cii3
Persnniel pegfass
Phalaris
\\Talnut
Gardc;r pea
French beal:
Broad trean
So1' be:n
Lrrcer.ne
!i r: i-,:cl r anL:r n clover
rr] jrlia aiir! 9J
\Yartles

Barrei medic
S:rarrC r-:eiic
Asp a ra gus
Onion
I- ir:seed, fla-r
Coi:oir

(ium
Gum
OIile
Ivtontcrey pine
Apple
Pear
Pium
i';lcir, ncctarine
Apricot
Cheiry
Ahnord
Qriirce
Striru'berry
Gariier-r tose
Orange
Lerlon
Grapefruit
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Solanaceae

Llm bei I i [c rae

Urticaccae
'Vitr.ceae

Solorutnt lubctosum
L1'co pe ;s it u m e sct le n t u til
Nicotiqfia lsbacuilr
Copsictnt atnuttnt
Diuaus cot oln
.Pattit!0tu s{tl!to
Apium grat'eolens
I{tunulu,' Iupulus
Vltis t'ini.ltlra

lvere exailinecl for clamage. After onc nlonth the root was examined futly to cletermine
whether any feed no had taken place.

AII the ptirnts of the fanriiy CL-,ruirilsir,ae in Table YI except Taraxacum ofrcinale
21d Solch1s oleraccu.t \lere tested tisirrg lhis mclhod, aS also .was Gl)-cine hispida. L.
.scliyd \r,as tested both in tlic rcscite sttge and in the floiver shooi stage.

The other 'in t,itro' rr,.ethoil \yas sinrplrr and mor.e rapid an(i \vas used for the
l'eireinder oi the pl:rnts in Table \'"i. Sir or fir;l larl'ne lvet'e placed betxecu l5-ctrl
sections of rvell Cet'qrlolrci rooLsio.rk i1 a,girss disil (25 cnr diarn X 8 cm deep), tbe
bottom. oi rvirjch \r';is co','cled tr1'e sireet oi-iiitcr r.)itper. Two tcsts \','ere 1.0.ade sinlul-
ttLaoJSly. )r, tlte 1irst, t',.,$ diil.s,l:l;i1 i;c,rrli,il,ci.i ihi'c: s?itior^s oi tilrr t-ooa oi'thc icst

Fiartt cn the filter p?pir (starvaticu rest); in the sccoird, I chcice i.est bttwcc.r the tcst
plant aitd rhc;:ornLrrl h()rl, iile L,,r,l r.lishes citch cortaiiit-d two secticns of tlie rcot of
thc tcst. lriiint tilri i,r'c lei.1-:ors xi {,. junL:i.c rootsrt,{k lriirinr.tcli' L-jitc.',1. Il r.ota1 eacll
tesl p.lnpl \rii..q oiie.erj to l2 or 2! l:rr-''..e, resi'/3.'i-ivelY, for tlLch t,vi-.e of test.

')'l':,: l.-ti tl ,r:j,.., frl,,:iil i:t iil-' l.:,:l,r:: i i:::h ,;;i:i (:Lr;: t.-il l', tL :ll.l:l' l'1,til ,rirl
rr-rrjlrii';!rL(i .:r l1)-i:2'C itlil:r i, rrili iigl,,i,t-: l'tytir;'l: r: ll lr,jiil'u,,': iigt,i:;rii i'- il ciil:i--
ness, A!"rrr l,j i, il:c grlu:;s 1,.late u:s siici clien:;ii:,htl]-io alloiv a.ra.ion brt cnr€ \',as

ttrken that the rort:;tcck tiicl ici drir 6ui. ]incir trrsi \\'es run io'.'seven C:;"-", duiing
r,'"'hir:r 1:.il<.,1 i:t'.rti-' ',ii',iiri i'i,i.::i.rl1' 1:;..1 .rt-:':il::,.i i.J i,i llcr;1:iil 1,i-r;i-r:1.lrt, Tl,e
activi'rics oi the 1.r-rrae \\,ere checLtd ever.v lwo dai's:lcl finall],'the 1i.)a,L Fi.):iicri \\.re
exxn:rircd to deiect ljii)-aittcli, a*,tachr,r:nt or l'reding. As r'.'rll as th: rcinrLinin;, spc.-;es

i.:ir,i r-'-: 'I rli.-' -.'). i- :,-;.'! !.: i ii..\ : ir '1i., i;':11 1; "';i:,i'l, lLir.':-ii., i:'.i . 'r:.1 i ' lJ 3'-. 
" ""i:li '

as living pjanis, ri'cre also tcsicci by t'his ruelhod.
'I-he resirlts ivsre ler)'clear for ail tests. On a.ll occasions health-v' jj. giit,colello

iarvre rapirilJ, attirriitr-1 ll,j fed o;r tire roctstocks ai Ch,:t,jrilla ilrncr. and soon aii.r
comrflcnced to sp..itr rh.tir iarvai cases Lsing the later an.i root pal'rir:les as tire.li)'
described. B.v the tnd of the te:st t1'picrrl crses llad beerr constrircled along the ioor
scclirlns and tle lar.,'l: hrrr-! d:r'ei:r1r;rl \\iLhin tlle-qe ciises On ti-rc cthcr itnnd ni;le
i:i ti,t-- :;ilr.:i i;,;.ii:t: it-." .l-l:le r,/i li:.'.t,i jr, 1l:it i ti , i\ 'i j i tl--,. i.:d ::t .ri',; :';rri': Ii1?ii'.'ii:'

except ior f . oiiit'!fi*ie.'Ll'iere lias 11s nill;lnpt 1c feed on 'Liie plll)its. e\!.i-lt ior F,'t.,s
c.orico. t:ncl Pinus rttiiiifo on wi',ich the larrae vcry te:illporariiy atiemti:d L,-r u-rg sor:'.e

ti;r1'bark lr.rl:in:nt:, to ailC 1o'.it,::.ilk r.,'eh of the case. \\'ith Sacc,&criu11 oi,iicit:ctLtn
the 1ar, i:,il :ricrc!1 irte tir; piLh l:t t:,. . L:'r :i1d of tlle collar reqion, fc,.1 i:pcn it ailri
spun cases, but u'hen th: end of 'r"he se;tiori'.vas plligged frestr larvac mtde no altefitpt
to fecd on ihe uninjured root epiilcrffis.

By the end of seven rla-;'s il;e larvae in ali thc 'in t'itro ' star'"';rtion tests, except
that with T. officinale rootstccks, were already beginning to dic from starvation. In
tlre livirrg pla-nt tcsts the lan'ae not on C. juncea were ail dead within 30 days. In the
' choice tests' tlie healthv lan,ae had all attached to the C. juncec rootslocks by seven
da1's but none had attachecl to or fed on the rootstock of thc alternative plant species.

B. gilveolella lan'ae readily attack-ed and attache4 to cut rootstocks ol T. oljlcitiale
arrd formed a nr>rrna1 case. Howe!er, these events procei:ried at zr sio\1 cr r:aie iharl '"ritil
C. jrmcca. tlic no;mil l',cst. To clirc','cr r.'lleiher T. cticinc!.t could srrve 3s a hc,t

Potato
Tomaio
ToLrtcco
Ctrpsicunt
Carrot
Parsnip
Celcry
Hop
Grape

;lcr er
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under field conditions, 250 7'. of,ficinale plants in the vicinity of Cltondrilld plarts
iniesteC l';i,8. gil.,'eoieilo u,ere dug up and examined in spring rn (]reecr-. On none of
il: r.ri;..1.::;,; of f. otir-:ttule \,,3s ili!=19 uiy siglt of l). gii',',:oi-'lrr): i'i()i1; i;;,ii ,tlii ci:ses
rlri nont slro,,r,ei ti:; ii:i-iglt'.iiriii.rl sc;rrring characte.istic oi I) ;ii,'colrlic fc;iling.

Thc ad:rpfatiolr of B. gilveolclla to C. juncea fortns
C. juncec is a pollmorphic apomict (Rcsenberg, 1912) uith many diflerent forms.

In Australia there are three forms: narro\l,, intern-rcdiate and broad leaved (Huil &
Croves, 19)53). In Europe tirere are rnant'more and in Greece there are tu,o main
fornts or perhaps two species, C. juncea and C. acantlrclepis as \yell as many others. In
order tc Cetermine rvhetliel the Australian forms were attacked :qualiy as readily as
the Greek form. fire forms,'rere exposed to B. gilveoleila (i.e. Greek acantholepis,
ihe threc Australia-n iorcrs anij the Fren,lh ' -{nia.re ', a- f,-.rm t}-pic:rl of the rvestcrn
Ilctiiicrrunc;rn region). The tests s,ere crLrried out nsiug tlic livifl-c plant meth.od aod
the Gr eck ocantliolepis was iiscd as couirol since the larvae rvere coliected lrom this
form. 'I'here \\'as no difference betu,een forms; B. eih:eoleila attached readi]y, fed on
and forrned cases equall;, quickly on all forms of Clrcndrilla.

Discussion

The abor,e resrilts sl'rcv,, that B. gil.veolelLa r's a suillcientll, specif,c insect to introduce
to.r\ustralir, to crrntrcl skeleton *ced (C. junczo). The],,corrlirm thc contcnticrl of the
Ilussian.*orkers, Slkl.rarc'r'(19-10) anrJ Kczulinr. iirrd ltudako',a (1912) ihat B. gilveolella
is spcciiic rct ()ltt,ttclrillc spp. unt-er na'iirr;l ccriliti,;n::. 'Ii;r'.' al::c, si.tori' th.it, :is noteC
tri liozi;1irl 6- lUidakove (1932). alihough Tarc.r,:---ti.:t s'rcclcs c:Lu :il'\ie as a f-iost undtr
lal-.orir'.o-rt lor.:tli',ii'rr,s it is nct a 1,.cst ii-t 11;e lieicl. Furthel l-oi)re, dui-ing the st'J.j)' of

ir:i:!!ir{.(..'rrli,/?,. it ',.,el1 as C,it,,t;ir!!ia:1t:: il sl-iiiir"-in .[l...rs:,i"i. -4. j-i/r'a:,rj.,ilJ r,:i.s Lavar
iciinrl cn Tnrat(1,:titri spp. ncr u1n otller Cicho::iacsae erceir! (.ht:itlriiia snp. (l'r'evdin,
1957).

Uniik.r tl.ie o'Lher Chontlril!a orlranisms stu.iied to date as bic!c,gical co;rtrol ag\ents
(Flrsan, 1972; Cr,r-:scirc, 1,9ii: Cruresclr.c e i rtl., 79i.1: Caresche f,r Yv'ipshere. 1911, 1915)
!ht:re is nc c'ii,.1ence of aril;-.i1iig6 of B. gil','eoirllrr to gcograi,.,iic fcrnrs of C. itrncea
ar,-.1 ther-e ''vas tlrertiore no rrecessitv to searcir fcrr srrains acirpt':d to the Australian
f(,iil. ..:f !'. '!:r1i!,r

the popr-ri.rtir-u;s of B. gi.!,;ec,|ciia rn (ileece are brsicalii' .rn.-qtable. itor e-r.rlrnple,
thrre is the coi:Ltiiiuing pc_D'.riirtion ciecline jn ahl,nrlor-rrd aqrii:ri1t'lral sites due to
ir.:te,t,;lt'.t cr)rttar-l,Lrjl ,;i ilt:l;l i::r::.r rjii'i'-f:!'i1 s ,i;1r,:::1 irr ihr:'.'rftilrii::r. uii ii:e
consicciahLe populalior-r losses carisrtl hv tire 1c:ul_i,;rirtunlrr cultilation o1'uheei fielcs,
r,;l-Lere Lhc ,$'.:ir.'ie 1- irlri of the Clrcndrilla inli;tliic;rt c\ce ur in ci,lci'ri Clrcc.ce. -l ire best
s:il;t lri r lrir::l';r; ',-i:insii.-rr:., l;.':., 'riiil,g 1,,:. i r ' i)r:iir:rla Ir, 1ir,:l iiic 3f;-r1,l.l L'.' ii :,.t1,:k
!:l r'ci) :,r-1 ,:,..,1,,i ,tl :,li':t-::J Ci- -i.1,.-)'-r -:,-:r'..'.:,: rit:j 1..r lt:i;-i'.iltf l'. ,! 1_.;ti:,r,,'.1j,; ."i'1-1-

huon i;r Grrece nerv sitcs ncird to be coilii:ru:ill,i'creat:ii, clri:'ii1"i:1'cultir';Llri>rr end
sut;sequcn1, rr,-'rrldcnment. In ai,litjorr lo rj,.e abovc i;rsr,iri.-.iiiiv theie is the lir,irr clis-
ap.pearerrac ot'rnoth iarvae. n;ost marireti iii soui.hri'n Giecce, aiid r!-i;ite{l to ciirrr.lte,
and finaliv tlie re-irivasion of (Jrecce'irr summcr-, p3rticulxrl-\'in thc south.

It does not seern possibie tl:;rl the rediL.:rrr tc;1'lcavv infestttir--ns e.f la*ae observed
on Chrttinlla at tlle errd oi'slllniier. in u^ri1i:',rii-b,-.i sites l-lltl c,n Circ,,drilii,,.:o:vitig
in the propoitionately much greaier area of rvlier,t stubble cr:uld be derived from the
small spring population in Creece. It is reasr-.nahle ther-fore [o asslune that during
the suntrner Ilight ;reriod there is a large rniju-,i of motl.is frcm the sandy plirins of
Roumanie and Ilulgaria, and that tlrcse moths lay ellgs and reinfest Chondrilla
tliroughorit Grecce. There is, as )'et, no direct evjcience for such an influx.

The cause of the continuing decline and rvinter disappearance of the larvire, so
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pronounced in solLthelr-r Greece, is unknoprr It is rrot due to hcavl'per;rsitr'sirtion or
di."u.", since few lari,ae k.illed by parasiies or by )3eluveria bassiona are fouud in the

{ield, nor is it due to lack of food, stnce ClpncLril,'c rootstocks are altvals present. 'fhe

onl;, conclusion is tirat ))ratlyrrltoo gibeoiella lan'ae are in some rvaf ill-iidapted to
relatirclv.'hot trIecliterrancan clinlates rv.ith x'inter rainfall. and that southern Greece

is ncar the e.ltreme souihern iintit of the r.rnflc of tiiis mot]l in )lurope, pcpulntions
being unstabie tltcre for that reason. Possibly the eflect of this poor adairtation is

aggravatcd h!, the lack of sandr. soils in southern Greece, becattse most populations o[
B. gilvcolelia entering u'inicr there occur in soils rvhich are more clay'ey than those ol
the sites in n^rtltern Greece.

If in fact B. gilvactleila is ill-adapted to hot Ifediterranean clin.rates and is dcpcndent
on rnore northerl), pcpulations to maintain itself in Greece. this lr'ould explain the
abscnce oi ilie ruoLJr in llte r.,estern h{eclitcrt\nearr desilite tile presence of C. jntcea
lornrs rvhich are reirclily attackct. Tl'rere are no C- jutlcea populations in the north of
westcrn Europe large enough to support an adequate population of migrant motlls..

Thg efl-rctirencss oi R. gilveolclla as a biolo(.tical cortrol agent rvill clepend on its
a,-laptirtion to the eni,irc.nntelitlrl ccn.-litions of thl C. jitncea infcstations in Austraiiir
GVal-,569.., 19i3at. Uniil..e tiie Cr:,:l: silLlaLion the:\lt..tralirn iniesietions are ol-t soils
ranging lrcnl sanrl io sirncll: rnil c.iosely simi]ar- to the soils in +'hich tttaxinrrtrr inf:sta-
liir::s ol (!1t;f it'iii11 l;:: [1 :l!'. ,'..tr ji,.t ;irt: i,lr,:ii cr'l t'i: :tt-:'.:ll't'tl ])-tt!si;r, 1n ilr;'s rrri:Lld
B. gilveoicllal,oLrlrl be I'isli edii-rterl io the Austrrriiar. erli;l'irril.eni. l-he main C- ittncec
inf esieticn-c occr-ri in tlre f ;rllorl or: pa-\iure irha:i: oi' ',\'l-re!1i iciatiorr in ,\ustr alia irnd

tircje iiisij itri rrlilir,-si;t1,1ar ir-r tl:e rtcenlil abl:rclcrted sitrtilli.-,;rs in ir'iri.:li tllc'liigllcsl
1;i6th popuieLions ;ire fctrl,d i;i Grecrc. Oir th: oihcr hat'.l, tlie G..:;li JliltLltcs l,re
Sirr-iilrr tc t1,c.c r,.i 1., iiii jl:- pr:r cl 1l:it re .:.ir,ri.t ir;iestcrl \,:y C. iince a i;r ..r.itsti-itli;r, tho::
,ri l-ir'l:,:--t i:..t,. ,:, -i,,,irr i. i, il); -!,;,.; Ll,'.1:'. I'- iJ-l.i;;l' ri.:,-i c.;j' L'; , : -:,cl:l'.'-i i'l 1t;':

v irr]llf i i,:i,,i::i t'r .. ,]it ili.r t:1, t-:r-lt' i, S.l'"ril-r..lll (llt:,::,: r';,113 ; :':':.11::tl'-l.is t-f tlli'
iltoth iile particul;r111'Lli-;stx'ille (;\then:) ale scittewliaLt siniliir to the ltcavili'infestetl.
hot, clri' sl::ti-v l"iailer reg,lr: cf si.rulh-,:rsi .{-lriralia 'I-hereiorc t-hc ciici:ti"'eless of
ii. iii.,;-,ii,,::,i:i:. t:.',i.,.i...--l r.,i1.:,'l .il,r:,il i::i (. t',. . llt '., '-. i;-r ':i,,i il.:j,:-,.1 ili :i

balance beiir-een its b:irg ia'.-oured b),ihe gre:r.ter aieas of sttnri-r soil ancl oi laiioi';i
n:lstrlre tll.,,-: in Ole,r:ce. i,r:ii llirCer'eci b'; its pcor aclaptai.ion to hc'rter ltleriiterrttrear
ilii,.:irai it, .,1. _l - r 1,.,,, t:.",,; i t:.ii'- ,:it! -i,, '.r : I ' 'l';
colrr.ie ol iis intr orluclion l ill iirriicar,e the poirrt at rr'hicir a b:tlatrce is achicve d

hetr.:ecn iite confliciing ecclogic:ri r'3quiiements.

A ckno'w ) i:<lgr: rl r'r:ts

Thc autl-crs g,ish to ther:it Dl L D }3raclley, Colr,monu'ealth lirstitute of Enlt-r-

rrol,.'.'.. Lllii,r I r':r,l I)i P I S -,t1lr;rll:,1,. Ii:'itiib llti,tl:c-: lNaiitrr'rl ilj:.i;r:r ). 1'r-'r iire
ill'-l:ii ;:rri:.i::;ll ..r-lii'l 'i:l r::;J ^:,'l rlii)Iil:1,'-ll,cr-l.i: L.l:lt:-l ;'i': l .;" f

ilru,Jlrr!.tr-to, anJ Dr P. VieL',e, j\.:,-;siun Nltionale J'IlisLcire Naturcllc. ilaris, for
infc'rrrnrtirn an,..i iefcrerrces cLrilccn;r,.g th: distributiol of B. gil'.,eo!t!!o in C-eirtrrri

Eurcps,
T'i^Lc str.rdi-,i.5s;lb:r-1 here r.,:r.; cu'r;e'J out il,hilst menritel-s crf the CSilRO Iliollt:li :l,l

Control Unit tere ieceiring thLr hLrsnitalitl,'oi itre CNI'.S Ccntre d'Etrrcles PJtvtosocio-
logiques et Ecclcl:iisr-Les ilt \lontireilicr. Itrrnct,. anii cl thc Bertilki Pit.,tol,-u'ri'it-.iogicll
Institule at Kiii-rsiir, Greecc.'fire au',i-iors rvish to €rpress iit.'ir tlranks to thc Directors
of these Tnstitutcs. Plof. C. Sauvage and Dr \'[. Solioutis' respectively.

The major pa.rt of the testing prcgramme r'.'r.s cirrried out at the Plant Protection
Institute at fhessaloniki. Creece. e,nd the authcrs rvouid li1:e esleciallv to thank the
I)irector, Dr G. Thenrelis, for laboratorl', insectar-v and gleenirouse facilities put at
tjieir 6isn:s:l anC to ert:nd their thanks to the Greek Nlinister of ,.\gricultttre for
pcrrnissio;'t to r','oril at the i\i'o Oirck lt-t:titlires.
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