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Abstract. It has been recognized that Asterodiaspis quercicola (BoucHE) is a synonym of Asterodiaspis
variolosa (RATZEBURG). The discontinuous individual variation recorded within colonies of this species
is interpreted as an instance of polymorphism. Synonyms: Asterolecanium gquercicola (BOUCHE):

SIGNORET 1870; Asterolecanium minus LINDINGER(= minus RUSSELL): RUSSELL 1941.

Introduction

Until the monograph of Russerr (1941) was published, it had been assumed
that the range of the morphological characters variability in the species of
variolosus RatTzeBurG had been very wide. Only a part of that taxon has been
accepted by RusseLL to be a true variolosus Ratz., while in the remaining part she
recognized two species: quercicola Boucue and minus LINDINGER. PODSIADLO
(1974b) has united quercicola Boucune and minus RusseLL into one species. But
further investigations and consideration have led to a conclusion that all the three
taxa distinguished are forms of the same species.

The species names

RAaTzEBURG (1870) described a species of scale insect named by him Coccus
variolosus living on oaks in Kunersdorf near Potsdam. The description and
illustration provided by Rartzesurc had been based on the external appearance
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only, and led to wide interpretation of this species. Cockerell (1899) placed
variolosus Ratz. in the genus Asterolecanium Targioni-Tozzetti, while Borchse-
nius (1960) transferred it to the genus Asterodiaspis Signoret. As it has already
been mentioned, according to Russell, only some part of that taxon belonged to
the species variolosus Ratz. As she reported, she had not investigated any type
specimens of the species, probably none exist any longer (they have not been
located in Eberswalde or Berlin). Her justification for considering the taxon
recognized by her as identical with the species variolosus Ratz. is as follows: “The
species treated here is so common in Germany, however, that there is strong
possibility it is true variolosum)

In 1851 Bouche gave the name Lecanium quercicola to a species which he
described as follows: “$ fast kreisrund, erhaben, runzlich, dunkelbraun. Lange »/2
Liniel. Auf Eichen selten”. This description cannot be attributed positively to any
scale insect species living on oaks and, what’s more, as Russell has reported,
presumably no type specimens exist any longer. Signoret (1870) identified as
quercicola Bouche specimens occurring on oaks in Paris and transferred that
species to the genus Asterolecanium. Signoret in 1876 established the genus
Asterodiaspis placing the species quercicola Bouche within this. A description and
illustration given by Signoret (1870) provided a basis for regarding that species
identical with Asterolecanium variolosum (Ratz.).

The name quercicola Bouche was used for a short time (Green 1895, Newstead
1895, 1901), and then forgotten till R ussell’s investigations (1941). Many coccido-
logists did not recognize the identity of the species quercicola Bouche with one of
quercicola signoret. Lecanium quercicola Bouche was considered by Cockerell
(1899) to be a very doubtful Asterolecanium, by Fernald (1903) an unknown
species2, by sanders (1909) Aspidiotus zonatus Frauenf., by Lindinger first (1912)
a doubtful Kermes quercus (L.) c k11. and then in a later paper (1934) an unknown
species. On the other hand, the name quercicola Signoret has been generally
accepted as a synonym of variolosum Ratz. (Cockerell 1899, Newstead 1903,
Fernald 1903, sanders 1909, Lindinger 1912, Gémez-M enor 1937, Borchsenius
1937).

Russell (1941) adopted the interpretation of the species of quercicola Bouche
given by Signoret (1870) i.e. she considered the species examined by Signoret to
be quercicola Bouche. Moreover, after studying Signoret’s specimens, she recogni-
zed quercicola Bouche to be a species different from variolosum Ratz. and included
it into the genus Asterolecanium. Since then the name quercicola Bouche has
become generally used. Borchsenius (1960) transferred quercicola Bouche to the
genus Asterodiaspis.

1 Linie — a former unit of length. 1 L = somewhat more than 2 mm (Der Volks-Brockhaus,

1941, Leipzig).
2 In “Corrections and Additions” of Catalogue.
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The name Asterolecanium variolosum minor was published by Leonardi in 1909
with the remark: “Vive su parecchie specie di Quercus. Gli esemplari furono
raccolti in varie localita delFItalia meridionale” (after Russell 1941). Sasscer
(1911) mentioned the name with a note: “since descr”. Lindinger (1912) put the
name within the synonyms of variolosum Ratz. In a monograph by Leonardi
(1920) that form is discussed as variolosum Ratz. Russell, after studying the type
material, recognized variolosum minor Leonardi to be a separate species named by
her minus Lindinger. Borchsenius, in his works, ascribed the authority for this
species to Russell. Borchsenius in 1960 transferred minus Russell to the genus
Asterodiaspis. Podsiadio (1947b) has recognized minus Russell as a synonym of
quercicola Bouche.

Concept of the species

It is difficult and usually somewhat arbitrary to recognize species among those
animals that reproduce strictly parthenogenetically, because interbreeding, which is
the ultimate test of conspecificity, is impossible in them. In practice, in such cases
the species category is applied on the basis of the degree of the morphological
difference.

Both parthenogenetic species and bisexual ones consist of numerous popula-
tions that can differ from one another. Apart from differences between populations,
there exists an intrapopulation variation and this may be continuous or disconti-
nuous. The second kind of variation occurs in polymorphic populations.

Investigations on the infraspecific variation of scale insects are not very
advanced, therefore the intrapopulation phenomena within this group are little
known. Scale insects live in colonies on host plants. Forms identified as A. minus,
A. quercicola and A. variolosa are monophagous species on oaks and, it has been
found out that they often occur on the same twig of the host (Boratyaski 1961,
Apeji 1964, Podsiadto 1974b). In order to learn the variation of these forms, the
author investigated the morphology of adult females and of first instar nymphs in
ten colonies recorded in Poland (Podsiadto 1972, 1974a, 1974b). The term colony
refers to a group of individuals living on one oak tree. These investigations revealed
that very often these colonies are heterogeneous, because they consist of two, three
or maybe more morphologically distinct groups with no continuous variation
between them. Adult females belonging to different groups examined, in situ,
usually differ in the size of the body, often in the degree of convexity of the
dorsum and not infrequently in the colour of the body; the mounted ones differ in
the number of morphological structures with the number of multilocular pores
being the most representative character. The figure presents the number of
multilocular pores in adult females in ten colonies investigated. The distribution of
the size of the body and that of the number of quinquelocuiar pores in the
spiracular bands are similar, although the histograms are less compact because the
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Number of multilocular pores in females of Asterodiaspis variolosa (Ratz.) in ten colonies from Poland:
I—X — particular colonies; a — the females producing the first instar nymphs with sublateral and
submedian series of dorsal 8-shaped pores; b — the females producing the first instar nymphs without

these series of pores.
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ranges of individual variation within each group are much wider and there is a
considerable overlap between them. An analysis of all the characters has revealed
that colonies [ —V are internally homogeneous, colonies VI, VII, IX and X consist
of two distinct groups of individuals, and colony VIII consists of such three
groups. Breeding experiments have revealed that these morphological characters
are genetically determined and heritable. Due to asexual reproduction there is no
possibility of any exchange of the genetic material between these groups.

It was precisely such morphs belonging to different groups that were conside-
red by Russell to be separate species. Female morphs having the lowest values of
the morphological characters have been recognized as A. minus, those having the
highest as A. variolosa, with A. quercicola being intermediate. However, the figure
shows plainly that there are many more of these groups and there would be no
point to raise each to the rank of a species. In previous papers of Podsiadlo
(1974a, 1974b) these groups have incorrectly been called populations. More likely
they are phena ie. groups of phenotypically similar individuals occurring in
polymorphic populations.

Some morphological characters of females and of their progeny in the first
nymph stage are correlated. Namely, adult females with the smallest bodies and
consequently with the smallest number of morphological structures produce
nymphs possessing the sublateral and submedian series of 8-shaped pores. The
progeny of the largest females possesses no such series but, at most, 1—3 single 8-
shaped pores in the submedian area. Females belonging to intermediate phena
produce nymphs of the first type in some colonies, while the second one in others
(see: Figure).

On this very basis Podsiadto (1974b) first retained the species rank of
A. quercicola and A. variolosa. Nymphs with sublateral and submedian series of 8-
shaped pores and their mothers were rocognized as A. quercicola while nymphs
without these series and their mothers as A. variolosa.

But in the light of additional investigations that conception appeared to be
unfounded. The taxa distinguished may be recognized without doubt only in the
first nymph instar, while any differences between adult females are indistinct. The
same involves the second instar nymphs (Podsiadto 1989). Neither do these forms
differ in biology.

Taxonomic problems concerning scale insects were sometimes solved when
chalcidoid parasites were taken into consideration. Obviously, only those parasites
whose host specificity is very high can be taken into consideration. Rosen and De
Bach (1977) have given numerous examples of parasitic chalcidoids which discri-
minate the species of scale insects morphologically indistinguishable to taxono-
mists. In Poland, there have been found two species of specific parasites in
A. variolosa: Habrolepis dalmani (W estwood) and Metaphycus asterolecanii (M er-
cet) (Encyrtidae). They attack both forms of the host without discrimination
(Podsiadlo 1986).

What are the causes of polymorphism in A. variolosa?
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In the author’s opinion this has been developed as a result of different nutritive
conditions on a host plant plus the limited dispersal possibilities of individuals
from their hatching place over the host plant. It seems that also the physiological
condition of the host plant influences the habit of individuals.

It has beeen found out that females settled at the terminal growing points of
twigs reach somewhat larger dimensions of the body than those belonging to the
same phenon but living on older sections of branches (Popsiapro 1974a), and that
cravlers generally settle close to their mothers (Pobsiapro 1976).

Therefore it may be assumed that phena consisting of the largest individuals
have been formed under the most favourable nutrient conditions i.e. on new
growths, while phena consisting of the smallest, so to say, dwarf individuals have
been formed under the least favourable nutrient conditions i.e. on older lignified
branches, and phena consisting of intermediate individuals — under intermediate
conditions. This assumption seems to be confirmed by observations of BorATYNSKI
(1961) and A pest (1964) who have recorded that A. variolosa is more frequent on
new growths and at the terminal growing points of twigs, 4. minus often occurs on
older sections of twigs, 4. quercicola being intermediate.

As it has already been pointed out small females produce first instar nymphs
possessing a larger number of dorsal 8-shaped pores. This fact may also be
interpreted as an adaptation to living on lignified sections of trees. These pores
produce a test, and scale insects living on lignified sections of trees generally have
a body covering stronger than those living on the soft tissue of plants.

While living on host plants, the individuals disperse. Some crawlers move from
older branches to young twigs, or vice versa, and they also disperse passively on to
other trees. They settle there, and develop into adults which give rise to new
generations of individuals. That progeny, at first, is similar to their founder
mothers. Therefore phenotypically different individuals, whose habit has been
formed under different nutrient conditions, often occur together on the same twig
of the host.
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STRESZCZENIE

[Tytul: Koncepcja gatunku Asterodiaspis variolosa (RatzeBurG, 1870) (Homoptera,
Coccoidea, Asterolecaniidae))

Z dotychczas przeprowadzonych badan (Pobsiabpro 1972, 1974a, 1974b, 1976,
1986, 1989) autorka wyciggneta wniosek, ze Asterodiaspis quercicola (BoucHE) i
Asterodiaspis variolosa (RatzeBurG) stanowig jeden gatunek. W opinii autorki
gatunkowi temu przystuguje nazwa Asterodiaspis variolosa (Rarz.). W niniejszej
pracy autorka przedstawila nowg koncepcje tego gatunku. Wedlug tej koncepcji
A. variolosa (Rartz.) jest gatunkiem polimorficznym. Jego kolonie sg czesto niejed-
norodne, bo moga sktada¢ si¢ z dwoéch, trzech, a moze i1 wigkszej liczby odrgbnych
morfologicznie grup osobnikéw (fenondéw), migdzy ktérymi nie ma zmiennoS$ci
ciggltej. Cechy morfologiczne tych grup sa genetycznie utrwalone i przekazywane
nastgpnym pokoleniom. Ze wzglgdu na rozrod aseksualny nie ma mozliwosci
wymiany materialu genetycznego migdzy tymi grupami.

Autorka przypuszcza, ze polimorfizm u A. variolosa (Ratz.) wyksztatcil sie
wskutek zréoznicowanych warunkow pokarmowych na ro§linie zywicielskiej wespot
z ograniczonymi mozliwo§ciami rozprzestrzeniania si¢ osobnikéw od miejsc ich
wylegu oraz ze stan fizjologiczny rosliny zywicielskiej ma roéwniez wplyw na
habitus osobnikow. Zgodnie z ta koncepcja fenony ztozone z osobnikéw najwicgk-
szych wytworzyly si¢ w optymalnych warunkach pokarmowych, t. j. na mtodych
pedach, fenony ztozone z osobnikéw najmniejszych, niejako skarlatych, uksztatto-
waty si¢ w gorszych warunkach pokarmowych, tj. na starszych, zdrewnialych
odcinkach gal¢zi, a fenony ztozone z osobnikéw posredniej wielkosci — w
warunkach posrednich.

Mozliwosci przemieszczania si¢ osobnikéw na roSlinie zywicielskiej sg ograni-
czone. Zdolno$ciag ruchu sa obdarzone jedynie ,,wedrowce”, tj. larwy I stadium w
poczatkowym okresie rozwoju, totez osiedlaja si¢ one na ogo6t blisko swoich
matek. Niektore z nich przechodza jednak z galezi starszych na miode pedy i
odwrotnie, bywajg tez biernie przenoszone na inne drzewa. Tam osiedlajg si¢ i
rozwijaja w postacie doroste, ktére zapoczatkowuja pokolenia osobnikéw poczat-
kowo podobnych do matek zatozycielek. Na tej samej gal¢zi czesto wystepuja wige
razem rozne fenotypowo osobniki, poniewaz ich habitus uksztattowal si¢ w
odmiennych warunkach.

PE3IOME

[3arjiaBHe: KoHitemtHa BH"a Asterodiaspis variolosa (R atzeBurcg, 1870) (Homo-
ptera, Coccoidea, Asterolecaniidae)]

H3 npoBe/xeHHbix Hccjie*oBaHHH (Popsiapro 1972, 1974a, 1974b, 1*976, 1986,
1989) aBTop c”ejiajia BMBOXI, HTO Asterodiaspis quercicola (BoucHr) u Asterodias-
pis variolosa (RATZEBURG) cocTaBJiaioT OHHH BHII, KOTopbifi nojmeH HOCHTb
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Ha3BaHHe Asterodiaspis variolosa (Ratz.). B HacToamen nyOJiHKauHH aBTop npe,a-
CTaBHJia HOByio KOHueniiHK) 3Toro BH”a, comacHO KOTopoil 4. variolosa (R atz).
HBJIfleTCfl nOJIHMOJxJ)HbIM BHfIOM. ErO KOJIOHHH 6bIBaK)T HaCTO HeO*"HOpO~*HbIMH,
nocKOJibicy MoryT cocTOHTb H3 iiByx, Tpex, a Mo”ceT 6biTb H H3 6ojibiuero HHCJia
pa3JiHMaK>inHxcSi Mop<})OJiorHHecKH rpynn oco6eH ((})eHOHOB), MOK"y KOTopbiMH
He HaOJiKweTCfl nepexoziHOH HSMCHHHBOCTH. Mop4)OJiorHHecKHe npH3HaKH 3THX
rpynn reHeTHnecKH 3a()HKCHpoBaHbi n nepe*atoTca cjie,nyK>mHM noKOJieHHHM.
flocKOJibKy pa3MHO>KeHHe He nponcxoziHT nonoBbiM nyTeM, HeT BO3MO>XHOCTH
oOMeHa reHeTHnecKHM MaTepnajiOM Meac/jy STHMH rpynnaMH.

Abtop npe”nojiaraeT, hto cc})opMHpoBaHHe nojiHMop(J)H3Ma y A. variolosa
(Ratz.) HacTynHJio BCJieacTBne aHtfxfiepeHHHauHH ycnoBHH nHTaHHH Ha pacTeHHH-
-xo3HHHe, a TaKace BCJiencTBHe orpaHHneHHbix bo3mohchoctch MnrpauHH ocodben
¢ MecT ux BbiBe,neHHfl. <t>H3HOJiorHHecKoe cocTOHHne pacTeHHB TaioKe OKa3bmaeT
BjiHflHne Ha raOHTyc oco6eH. ComacHO 3toh KOHnennHH ()eHOHbi cocTOHinne H3
Hanoéojiee KpynHbix oco6eH c(j)opMHpoBajiHCb b onTHMajibHbix nnmeBbix ycjio-
bhbx, t. €. Ha Mojiozibix noGerax; (j)eHOHbi coctohihhc H3 HaHMeHbmnx ocoéeH,
Kax 6bi KapjiOBaTbix c(j)opMHpoBajiHCb b xyzuuHx nnmeBbix ycjiOBnax, t. €. Ha
CTapbix, oaepeBeHeBUiHx ynacTicax BeTBen, a (j)eHOHbi cocToaiime H3 ocoéen
npOMOKyTOHHOH BeJIHHHHblI — B CpeAHHX yCJIOBHHX.

Bo3mo)khocth nepeMemerEHB oco6eH Ha pacTeHHH-xo3HHHe orpaHHneHbi. Cno-
COOHbI K nepeaBHtfCeHHK) TOJIbKO OpO~B~CKH, T. €. JIHHHHKH I CTa*HH B HBHajIbHOH
CTanHH pa3BHTHB, n03TOMy OHH nOCeJIBH3TCfl OObIHHO n0OJIH30CTH CBOHX MaTe-
pen. Ormaico, HeicoTopbie H3 hhx nepexo”BT C 6ojiee CTapbix BeTBeil Ha MOJionbie
noéern h HaoéopoT, 6bmaeT TaKace, hto naccHBHO nepeHOCHTCH Ha HHbie iiepeBbH.
TaM nocejiaHDTCB h npeBpamaioTCH B HMaro, KOTopbie aaioT Hanajio nokojichhhm
nepBOHanajibHo cxoziHbrM ¢ MaTepaMH — ocHOBaTejibpHHHaMH. Ha o”hoh h toh
ace BeTBH noTOMy BCTpenaioTCfl nacTo BMecTe pa3JiHHHbie 4>eHOTHiiHHecKH ocod6h,
nocKOJibKy hx raOHTyc ccJjopivmpoBajicfl B pa3Hbix ycjiOBnax.
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