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A ScanningElectron Micr oscopeStudy of the Multilocular
Disc-Poresof SomeAdult FemaleSoft ScaleInsects

(Hemiptera: Sternorrh yncha: Coccidae)

S.Ülgenẗurk
�

The morphologyof themultiloculardisc-poresof nine speciesof Coccidae(Anapulvinaria
pistaciae, Coccushesperidum,C. pseudomagnoliarum, Eulecaniumciliatum, E. tiliae,
Filippia follicularis, Parthenolecaniumcorni, P. rufulumandRhodococcusperornatus) were
examinedusinga scanningelectronmicroscope.Thespiraculardisc-poresof sevenof these
specieshad � ve loculi in an outer ring arounda central, closedloculus, but the central
loculusof E. tiliae andF. follicularis wasopen. The preanaldisc-poreshad6–12(usually
10) loculi in the outer ring but the structureof the central loculus varied amongspecies,
with that of A. pistaciaeandF. follicularis beingmushroom-shaped;of C. hesperidum,C.
pseudomagnoliarum, P. corni andP. rufulumbeingpeg- or tongue-shaped;andof E.ciliatum,
E. tiliae andR.perornatushaving averticalslit.
KEY WORDS:Ultrastructure;disc-pores;SEM study; centralloculus; Coccidae;Sternor-
rhyncha;adultfemale.

INTRODUCTION

Soft scaleinsectshave a numberof differenttypesof wax glands(microducts,simple
pores, cribriform plates, microtubular ducts, macrotubular ducts, dorsal tuberclesand
multilocular disc-pores)which secretea diverse rangeof waxes, varying in quantity,
shape,sizeandchemicalcomposition,but themainfunctionof which is probablymainly
protective(3,9). In thispaperwediscussthestructureof thetwo maintypesof multilocular
disc-poresfound on the adult females. Thesedisc-poresare generallyrestrictedto the
venterandaremostoften found in (i) bandsbetweeneachspiracularperitremeand the
margin (the spiracularor quinqueloculardisc-pores)and (ii) segmentalrows or bands
acrossthe more posteriorabdominalsegments(here referredto as the pregenital disc-
pores,but as multilocular disc-poresby someauthors). Thereis considerablevariation
in thestructure,abundanceanddistributionof theseporesamongfamilies,generaandeven
speciesalthough,within any given taxon, theretendsto be a high degreeof speci�city
(10). This variationcanprovide importantinformation for diagnosingtaxaat all levels
(3,7,10,13,14,15,17;C.P.J.Malumphy, unpubl.Ph.D.thesis,1991).

The structureof thesedisc-poresis complicatedandis beststudiedusinga scanning
electron microscope(SEM). Previous work on the structureof wax-glandshas been
reportedby Williams and Kosztarab(17), Foldi (2), Gullan (8), Foldi and Cassier(4),
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Foldi andPearce(5), Malumphy (unpubl. thesis),andQin andGullan (14). Several of
theseworkershave suggestedthatthedifferencesin poreultrastructuremight beusefulin
separatingcloselyrelatedspeciesandrecentlysuchdifferenceshave beenusedto revise
generaandto discussthegenericplacementof somespecies(15,16;Malumphy, unpubl.
thesis).Theultrastructureandwaxsecretionsof thespiracularandpregenitaldisc-poresof
theninespeciesof soft scalearedescribedbelow.

MATERIALS AND METHODS

The following adult female specimenswere included in this study. From Afyon
Province,Turkey: CoccushesperidumLinnaeusex Citrus sp. andC. pseudomagnoliarum
(Kuwana)ex Prunussp. (Coccinae,Coccini); andfrom Ankara,Turkey: Anapulvinaria
pistaciae(Bodenheimer)ex Pistacia sp. (Coccinae,Pulvinariini); Eulecaniumciliatum
(Douglas)ex Crataegus oxyacantha, E. tiliae (Linnaeus)ex Corylus avellana L. and
Rhodococcusperornatus(Cockerell & Parrott)ex RosacaninaL. (Eulecaniinae);Filippia
follicularis (Targioni-Tozzetti)ex FraxinusexelsiorL. (Filippiinae);andParthenolecanium
corni (Bouch́e) ex Malus communisL. and P. rufulum (Cockerell) ex Quercus sp.
(Coccinae,Saissetiini).

In orderto studythedisc-poresstructureunderSEM, specimenswere�x edovernight
at 5

�

C in 0.2 M sodiumcacodylatebuffer (pH 7.2) including 2% gluteraldehyde. Post-
�xation was in 1 M sodiumcacodylatebuffer (pH 7.2) with 2% osmiumtetroxidefor
1 h. Specimenswere then rinsedand taken througha seriesof alcoholsof increasing
concentrationand�nally air-dried for a day. Six specimensweremountedon SEM stubs
usingdouble-sidedsticky tape,coatedwith gold in a PolaronSC503SputterCoater, and
thenstudiedusinga LEO 435SEM. In addition,somespecimenswerepreparedfor light
microscopy accordingto themethodologyof KosztarabandKozár (11).

RESULTSAND DISCUSSION

Spiracular disc-pores On soft scales,theseporesare generallydistributed in a band
betweenthe spiracularperitremeand the margin and, under the light microscope,are
roughlycircularin outlineandgenerallyhave � veapproximatelyroundloculi (eachwith a
diamof � 0.2 � m) in anouterring aroundacentralloculus(11). E. tiliae andF. follicularis
have � ve or six loculi while othershave usually � ve loculi in an outer ring (Fig. 1).
However, usingSEM,it wasclearthatthecentralloculusonmostspecieswasclosed(Fig.
1a,b, c), althoughit wasopenon E. tiliae andF. follicularis (Fig. 1d,e). An opencentral
loculushasbeennotedpreviouslyonSphaerolecaniumprunastri(Fonscolombe)(16),also
consideredto bea memberof theEulecaniinae(10). Althoughthestructureof thesepores
doesnot appearto �t any particularphylogeneticpattern,theEulecaniinaeandFilipiinae
werebothconsideredto bebasaltaxain aphylogeneticanalysisof theCoccidaeby Miller
andHodgson(12), suggestingthat opencentralloculi on spiraculardisc-poresmight be
taxonomicallysigni�cant.

The wax secretedby all the spiraculardisc-poreswas curly and C-shapedin cross-
section(Fig. 1c, e) andis thoughtto �lter out particulatematterfrom theair, suchassoot
(5). Sincethe wax is alsothoughtto be hydrophobic,it probablyalsostopswater from
blockingthedisc-porebands.
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Fig. 1: Spiraculardisc-poresof (a) Coccushesperidum[bar = 1 �m]; (b) Parthenolecaniumrufulum[bar = 3 �m]; (c) Rhodococcusperornatus[bar = 1

�m]; (d) Filippia follicularis [bar= 1 �m]; and(e)Eulecaniumtiliae [bar= 1 �m].
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Fig. 2. Multilocular disc-poresof (a) Parthenolecaniumcorni [bar = 1 � m]; (b) P. rufulum[bar = 3
� m]; (c) Coccuspseudomagnoliarum[bar = 1 � m]; (d) Anapulvinariapistaciae[bar = 1 � m]; (e,f)
Filippia follicularis [bar = 1 � m (e),2 � m (f)]; (g,h)Eulecaniumciliatum [bar = 3 � m]; (i) E. tiliae
[bar= 3 � m]; (j) Rhodococcusperornatus[bar= 3 � m].
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Pregenital disc-pores Theseporesareapproximatelycircular andgenerallyhave 6–12
loculi in theouterring plusaninnerloculuswhich is oftenslit-like (3). Eachouterloculus
consistsof an internal �nger-like protuberancein the middle of the outermargin which
moldstheextrudedwax sothat it is C-shapedin cross-sectionandemergesin a curl (Fig.
2e, f, h, j). The pregenitaldisc-poresof the nine speciesstudiedhereweresimilar, with
mainly 10–12outer loculi, but therewas somevariation in the structureof the central
loculus: on both Parthenolecaniumspecies,it was dome-or bulb-shaped(Fig. 2a, b);
tongue-shapedon the two Coccusspecies(Fig. 2c); an elongate, vertical mushroom-
shapedstructureon A. pistaceae(Fig. 2d); irregular and of two different shapeson F.
follicularis, onemoreor lessdome-like,with a slightly serratedrim, andtheothervertical
and tongue-like (Fig. 2e, f); both EulecaniumspeciesandR. perornatushada slit-like
centralloculus(Fig. 2g, h, i), althoughthis wasmorevariablein shapeon R. perornatus
(Fig. 2j). Thusthe threemembersof the Eulecaniinihada similar-shapedinner loculus,
which might be informative at the tribal level. However, slit-like inner loculi have also
beenreportedfor somemembersof the Pulvinariini: Pulvinaria dodonaeaeMaskell, P.
hydrangeaeSteinweden,P. salicicorniaeFroggatt, P. regalis CanardandTectopulvinaria
loranthi Froggatt, on Saissetiaoleae (Olivier) (Saissetiini)and on Mametia louisieae
Matile-Ferrero(Filippiini) (1,3,6,14). On the other hand,the presenceof a tongue-like
structurein the central loculus on C. hesperidum, C. pseudomagnoliarum, P. corni, P.
rufulumandF. follicularis suggeststhatthischaractermightbeusefultaxonomically.

Thewaxsecretedby themultiloculardisc-poreswassolidandwhite,andrathervariable
in length. Its function is probablyto protectthe ova, to prevent the eggs from sticking
togetherand,asit is thoughtto behydrophobic,to keepwaterawayfrom thisarea(3,5,8,9).

This brief study, therefore,suggeststhat,althoughthesedisc-poresappearinitially to
bevery similar, somesigni�cant variationin theshapeandstructureof thecentralloculus
hasbeennotedbetweenvariousgroupsof taxa. The degreeto which thesedifferences
arelikely to beof phylogeneticimportancewill requirefurtherstudyon a wider rangeof
species.
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