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Abstract. The morphology of the male Kermes quercus (L.) is described in detail and
illustrated. On account of the constricted neck region and the association of the tentorial arms
with the cranial apophysis, Kermes BoITARD belongs to the lecanoid Coccoidea. The morphology
of the male confirms the status of Kermesidae as a dinstinet family. Among the lecanoid Coccoidea
Kermesidae hold an intermediate position between the primitive families Pseudococcidae and
Eriococcidae and the specialized Coccidae — Lecaniodiaspididae — Asterolecaniidae, but this
does not mean that Kermes may be regarded as an annecting genus between the two groups.
The resemblance between Kermesidae and the specialized groups of the lecanoid Coccoidea
is due rather to convergence.

INTRODUCTION

The taxonomy of Coccoidea is based on the structure of the females. The
males, which are much less available for study and in some species do not occur
at all, have only occasionally been described, these descriptions including
only certain fragments of the body structure.

THERON’S study, published in 1958, concerning the body structure of the
males of a few species representing different groups of Coccoidea indicated
the possibility of utilizing the characteristics of the body structure of the males
for the purpose of taxonomy. The most important contributions of his work
are a description of the research method and the unification of the morphological
terminology concerning the males.

1 — Acta Zoologica Cracoviensia nr 8
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Sirice this time several further studies have been published. Their authors,
besides supplying detailed descriptions of the males of different families, have
tried to solve the problem of the phylogeny of scale insects on the basis of the
amassed comparative material. These include the studies of AFTFI (1968—17
species of Pseudococcidae and 7 of Eriococcidae), BEARDSLEY (1962 — some
species of Pseudococcidae), GHAURI (1962 — 24 species of Diaspididae), GILIO-
MEE (1961 — 3 species of Pseudococcidae, 1967 — 23 species of Coccidae, 1967 a —
Lecaniodiaspis TARG.-Tozz., 1968 — Asterolecanium TARG.-Tozz.), KOTEJA
(1969 — Psilococcus BoRcHS., 1970 — Vittacocous BorcHS., both the species
of the family Coccidae), KOTEJA, ROSCISZEWSKA (1970 — Parafairmairia, CKLL.
of Coccidae), THERON (1962 — Phenacoleachia OKLL., 1968 — Apiomorpha
RUBSAAMEN and Opisthoscelis SCHRADER).

Here follows a morphological description of the male Kermes quercus L.
and a discussion of the taxonomic status of the family Kermesidae within the
lecanoid Coccoidea. Both the description of the body structure and the analysis
of the characteristics are based on the schemes established in the studies of
the above mentioned authors.

The male Kermes quercus (L.), like the males of other gpecies of this genus,
have not so far been studied in detail, although in a few studies some descriptions
of their morphological structures can be found, mainly those of the head, an-
tennae, and genital segment. JANCKE (1955) and BORCHSENIUS (1960) wrote
about the males Kermes quercus (L.), KUWANA (1931) about Kermes nakagawae
Kuw., McCoNNEL and DAVIDSON (1959) about Kermes pubescens BOGUE.

From these studies it appears that in all studied species of the genus Kermes
there are present five pairs of simple eyes, one pair of ocelli, 10-segmented
antennae, a large membranous area of scutum, hamulohalteme with one seta,
and an elongated penial sheath.

Material: 15 specimens of Kermes quercus (1.) collected on Quercus robur
T.. on May 18, 1970 at Rancut, Poland.

MORPHOLOGY OF THE MALE KERMES QUERCUS (L.)!

General appearance

Living specimens reddish-brown, moderately robust, of medium size; when
mounted 1600—2050 (1875) pm long, 430—500 (471) pm wide at mesothorax
and 3070—3700 (3374)? pm wing expanse. Antennae and legs comparatively
short. Dermal structures: antennae and legs with fleshy and hair-like setae;
the two types of setae hard to differentiate; body itself with hair-like setae
only; dise pores, excluding the pores in abdominal glandular pouches, absent.

1 As far as nomenclature is concerned, the authors have accepted the opinion of MoRRISON
and MORRISON (1966), giving full rights to the name Kermes in the zoological nomenclature
and rejecting the late substitute names: Kermococcus SILVESTRI and T'alle HEYDEN.

2 The averages have been calculated from the values obtained for 10 specimens.



: Head,

Head in dorsal view subtriangular, rounded in lateral view. Anterodorsal
bulge and ventral preocular depression absent. Length from apex to pronotal
ridge 230—260 (344) pm, width across genae 270—300 (284) pm.

Dorsomedial part of epicranium (median crest, GILIOMEE, 1967) is membra-
nous, not reticulated, posteriorly bounded by a distinet, postoccipital ridge.
This ridge is present in most male Coccoidea, being absent only in the margaroid
genus Steingelia (THERON, 1958) and the family Coccidae (GILTOMEE, 1967)
except for Parafairmairia gracilis GREEN in which recently a distinet postocei-
pital ridge was found (KorrJA, RoSciszewskaA, 1970). Behind the postoceipital
ridge occurs a bifurcate, strongly seclerotized plate which is considered to be
a vestige of the postocciput.

Mideranial ridge Y-shaped, represented by short ventral and lateral arms
. ab the apex of the head; dorsal arm absent or only marked by a band of weak
sclerotization.

Preocular and postocular ridges well separated; the ventral arms of the
former very long, meeting medially, the latter not forking below the ocellus.
Ocular sclerites large, strongly sclerotized dorsally, but ventrally only around
the eyes, not reticulated. Five pairs of simple eyes present: dorsal and ventral
pairs subequal, about 40 pm in diameter, lateral ones smaller about 30 um in
diameter; ocelli present, small.

Genae dorsally weakly sclerotized, not reticulated.

Preoral ridge slender but distinct, latero-posteriorly connected to the post-
ocular ridge by means of small triangular plates. The non-functional mouth
opening small, situated behind or on apex of a comparatively large mouth
tubercle. Such a tubercle has been described only in some males of Eriococcidae
(ArIFI, 1968). Cranial apophysis short, not reaching the level of the ventral
simple eyes, bifurcated. Tentorial bridge stout, posterior tentorial arms and
pits present, anterior arms meeting the cranial apophysis separately.

Dorsal head setae 13—23 (18) occur on the dorsomedial part of epicranium;
ventral setae 28—42 (33) on the area anterior to the preocular ridges, two
of them being much longer than the rest; genal and ocular setae absent.

Antennae filiform, 10-segmented, 630—760 (700) pm long, i. e. about as
long as 1/3 of the body length (the ratio being about 1:2.8) and slightly shorter
than the hind legs (the ratio being about 1:1.1); lengths of segments in pm:
1 — 40—50, IT — 45—60, III — 100—140, IV — 75—100, V — 75—90, VI —
72—100, VII — 72—80, VIII — 50—70, IX — 40—60, X — 48—50.

Scape about as wide as long, with 3—6 hair-like setae; pedicel as wide as
long, with 9—19 setae and a sensillum placodeum; flagellar segments 30—40 ym
wide; segment ITI being the longest, cylindrical, with 28—43 setae and 2—3
sensilla basiconica; segments ITV—VT subequal, cylindrical, with 20—39 setae;
segments VII—IX, the shortest, are barrel-shaped, with 14—40 setae (on
segments VIII and IX one of them is an antennal bristle); terminal segment
1
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Fig. 1. Kermes quercus (L.), male. Key to lettering of abbreviations on p. 197
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KEY TO LETTERING OF FIGURES 1—2

A. ventral view D antenna

B. dorsal view E. posterior leg

C. lateral view I wing

a structure of uknown homology pery precoxal ridge of metathorax
ads abdominal dorsal setae pepcv - proepisternum+-cervical sclerite
aed aedeagus . plr, mesopleural ridge

ams anterior metasternal setae plrg metapleural ridge

an anus pms posterior metasternal setae
a8,-g abdominal sternites PN, metapostnotum

ase additional sclerite pna -postnostal apophysis

at;—g abdominal tergites poc vestiges of postoceiput

avs abdominal ventral setae poer postocular ridge

aX;—g axillary wing sclerites por postoccipital ridge

bas bagalare pra prealare

bra basal rod of aedeagus pror pronotal ridge

brps basal ridge of penial sheath proer preocular ridge

cexX costal complex of wing veins pror preoral ridge

cX coxa pt posttergite

dges dorsal setae of genital capsule ptp posterior tentorial pit

dhs dorsal head setae PWP pleural wing process

dpas dorsopleural setae of abdomen 82 subalare

dse dorsal simple eye scl scutellum

epmy metepimeron sctb scutum

eps, mesepisternum ser subepisternal ridge

eps, metepisternum 88 suspensorial sclerite

i furca st style

g gena stn, prosternum

ge genital capsule ; stn, basisternum of mesothorax

glp glandular pouch stng metasternum

gs setae of style stn,a metasternal apophysis

h hamulohaltere tg tegula

Ipl lateropleurite tp triangular plate

mer mideranial ridge v a. dhs ventral and dorsal head setae
mr marginal ridge v a. dse ventral, lateral and dorsal simple
mb mouth tubercle eyes

mts metatergal setae vges ventral setae of genital capsule
0 ocellus vhs ventral head setae

0cs ocular sclerite vpas ventropleural setae of abdomen
Pa postalare vse ventral simple eye

per, precoxal ridge of mesothorax

barrel-shaped, with 3—b5 capitate sensory setae, 3 antennal bristles, 4—15
fleshy setae and 2 sensilla basiconica. On the flagellar segments fleshy setae
are more numerous than the hair-like ones but the two types of setae are not
always distinet.
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Thorax

The thorax is separated from the head by a deep cervical grove. Its length
from pronotal ridge to mesopostphragma 480—650 (541) pm.

.Prothorax. Pronotal ridge medially interrupted by weak sclerotization.
Lateral pronotal sclerites indistinet, posttergites small. Proepisternum-cervical
sclerite is dorsally approached by the pronotal ridge and anteriorly articulates
with the postocular ridge; posteriorly it is connected with the pleural ridge,
which carries a small pleural apophysis. Proepimeron indistinguishable. Proster-
num triangular, sclerotized, not reticulated; prosternal transverse ridge distinct.
In some specimens a small apophysis is situated medially in the membrane
anterior to the prosternum. This structure was also found in Phenacoleachiidae
(THERON, 1962), some Coccidae (GILIOMEE, 1967), and Lecaniodiaspis (GILIOMER,
1967a). On the prosternum 8—10 hair-like setae present; other regions of pro-
thorax without setae.

Mesothorax. In Kermes quercus (L.) the mesothorax resembles that of the
families Coccidae and Lecaniodiaspididae. The mesotergum is divided into
alinotum (prescutum, scutum, and scutellum) and postnotum.

The prescutum has the shape of a large median bulge, laterally bounded
by the prescutal ridges which extend posteriorly to the scutellum along the
membranous area of scutum; the posterior margin is formed by the prescutal
suture. It is strongly sclerotized, not reticulated, 90—100 (97) pm long and
190—210 (200) um wide.

The scutum is represented by two strongly sclerotized lateral plates sepa-
rated medially by the subrectangular membranous area. This membrane,
90—100 pm long and 180—200 pum wide, is also found in other Coccoidea,
e. g. some Margarodidae (THERON, 1958), the Coccidae (GILIOMEE, 1967), the
Lecaniodiaspididae (GILIOMEE, 1967 a), and the Asterolecaniidae (GILIOMEE, 1968).
In the anterior region the scutum gives rise to the prealare which articulates
by means of a heavily sclerotized triangular plate with the episternum; laterally
it bears an anterior notal wing process and posteriorly a posterior notal wing
lobe.

The scutellum is comparatively large (75—100 pm long, 170—200 pm wide),
its anterior and posterior edges curve sharply inwards but they do not unite
internally. A large membranous area separates it from the postnotum. The
latter is partly overlapped by the metathoracic fold. Laterally it is prodduced
into a broad postalare which articulates anteriorly with the pleural ridge and
is dorsally connected to the posterior marginal fold of the alinotum and the
axillary cord of the wing.

The mesopleural ridge is strong, following an oblique course across the
pleuron. Ventrally it forms a process for articulation with the coxa and dorsally
it joins the rounded, comparatively large pleural wing process. The basalare
is well developed and connects the pleural wing process with the episternum;
the subalare is small. The episternum consists of two sclerites completely sepa-
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rated by a transverse membranous area; the dorsal part is large and articulates
with the triangular sclerite of the prealare, the ventral part is vestigal; anteriorly
the episternum is bounded by the subespisternal ridge, which is strong dorsally
but below the membranous cleft only marked as an extension of the precoxal
ridge. Anteriorly to this extension lies large lateropleurite, which is anteriorly
bounded by a branch of the marginal ridge of the basisternum; this branch
is joined to the dorsal part of the subepisternal ridge. Epimeron absent.

The basisternum is large and its margines are reinforced by the strong
marginal ridge. The precoxal ridge originates on the pleural ridge and stretches
posteroventrally along the margin of the basisternum to the furcal pit; on the
posterior margin of the lateropleurite it unites with the marginal ridge. The
median ridge of the basisternum is completely absent.

The wing articulation i§ similar to that in other Coccoidea. The first axillary
wing sclerite is triangular and its anterior arm not curved around the second
sclerite. The second axillary wing sclerite is narrow, joining the first and the
third sclerites. Additional sclerite is very weak. The tegula is small but well
defined.

Mesothoracic setae: 1—5 (3.3) prescutal setae on each side, usually arranged
in two groups — one near the prescutal suture (sometimes also on the margin
of the prescutum), the second near the scutellum; 2 scutellar setae; 2—5 (3.6)
tegular setae; the ventral surface without setae.

Metathorax. The notum is represented by a large internal sclerite and
two minute suspensorial sclerites. Further posteriorly two subtriangular sclerites
form the postnotum. :

The pleural ridge is narrow, and above the episternum interrupted. Its
anterior end is slightly expanded to form a small pleural wing process. Episternum
and epimeron are subtriangular, weakly sclerotized, situated anteriorly and
posteriorly to the ventral part of the pleural ridge. Precoxal ridge strong,
not connected to the pleural ridge.

Metasternum is represented by a large, transverse plate and some transverse
ridge-like structures with two apophyses.

Setae: one pair of short metatergal setae; 12—28 (16.4) anterior metasternal
setae and 28—40 (35.3) posterior metasternal setae.

Two pairs of spiracles — the meso- and metathoracic ones similar to those
in other Coccoidea — are present.

The fore wings are hyaline, large, and elongated, 1300—1600 (1430) pum
long, 450—590 (496) pm wide. A small alar lobe is present on the hind margin
near the base of the wing. The two main wing veins — the radius and media —
are not visibly joined. Alar setae are absent.

The hind wings are represented by hamulohalterae, each with one hooked
seta at the apex.

The legs are comparatively short and stout; the ratio length of hind leg
to total body length being on the average 1:2.4. The fore and middle legs sub-
equal in size, the hind ones slightly longer; their lengths in pm are 650—790
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(733), 690—780 (730) and 690—850 (780) respectively. Coxa 75—90 pm long,
with 17—30 setae. Trochanter and femur well separated, the former 60—90 pm
long, about 30 um wide, with 15—22 setae (one apical seta and two small needle-
like setae on the basal ridge distinct) and 3 pairs of oval campaniform sensilla.
Femur 180—230 pm long, 40—60 p.m wide, with 42—60 setae. Tibia 210—310 pm
long, about 30 pm wide with 67—113 setae and 2 distinet apical spurs. Tarsus
2-segmented, the basal segment being very short; 80—100 pm long, about
20 pm wide, with 19—30 setae; tarsal digitules apically knobbed, 35—45 pm
long; a single campaniform sensillum is situated dorsally near the base of the
tarsus. Claw about 30 pm long, with a very small denticle on the plantar surface;
ungual digitules apically knobbed, slightly longer than the claw.

Abdomen

The abdomen is composed of eight pregenital segments and the ninth genital
one. The presence of large, sclerotized plates on each dorsal and ventral surfaces —
the tergites and sternites—make the segmentation fairly distinet. It is 700—850
(768) pm long, 360—500 (447) pum wide.

The tergites and sternites of the II—VII abdominal segments are represented
by large, subrectangular plates. The tergite on segment VIII does not differ
from those of the anterior segments; the sternite is laterally reinforced by heavily
sclerotized ridges which extend far posteriorly and seem to be articulated
laterally with the penial sheath, while anteriorly they are connected with a trans-
verse ridge. Among the lecanoid males similar but not so strong sclerotizations
on the ventral surface of the VIIIth abdominal segment are described in Erio-
coccus buxi (FonscorLoMBE) and H. orariensis Hoy (Arrri, 1968). The pleural
sclerotizations are present on the segments IV—VIIT only. The caudal extension
on segments VI—VII is lacking.

Taking into consideration the sclerotization of the abdomen of the male,
Kermes quercus (L.) is one of the strongest sclerotized species which have so far
been investigated, only some males of the Margarodidae and Coccidae being
similarly well sclerotized. ‘

The segments bear hair-like setae in the following numbers: 2—4 tergal
setae on segments I—II, 4 on segments III—VII, and 4—5 on segment VIII;
11—21 sternal setae on segment II, 9—17 on segments III—IV, 5—12 on
segments V—VII and 5—8 on segment VIII; pleural setae on segments ITI—
VII are subdivided into dorsopleural and ventropleural ones, on segment I —
4—11 setae on each side, IIT — 2—6, III—VII — 3—4, on segment VIII — 3,
of which one is much longer than the remaining ones.

Glandular pouch on segment VIII comparatively deep, with two long setae
and some pores.

The general structure of the genital segment is similar to that of the Coccidae,
Lecaniodiaspididae, Asterolecaniidae, and Diaspididae but also has some cha-
racters in common with the Pseudococcidae and Eriococcidae. 1t forms a heavily
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sclerotized penial sheath which is distinctly divided into an anterior, cylindrical
- basal part (genital capsule) and a posterior, elongated conical one (style).
Total length of the penial sheath 330—350 (338) pm, width at the base of the
aedeagus 65—85 (64) um; the ratio of its length to the total body length is
on the average 1:5.5. Basal sclerotizations of the genital capsule are joined
medially. The ventral slit-like opening is very long, and its edges are without
any of the processes described in some Pseudococcidae (AFIFI, 1968).

The anus opens on the dorsal surface on the base of the penial sheath and
in the specimens trated with KOH it may be overlapped by a fold of the VIIIth
abdominal tergite. The IXth and Xth tergites, described in some other male
Coccoidea, have not been observed in Kermes quercus (L.); probably they are
fused with the basal part of the penial sheath.

The aedeagus is 240—280 (256) pm long, not extending beyond the apex
of the penial sheath. Basal rod heavily sclerotized, 50—80 (59) pm long; in
ventral view it becomes narrowed anteriorly, and in the lateral view it is
irregularly curved.

Setae and gensilla: the genital capsule bears one pair of dorsal setae and
4—T7 ventro-pleural setae on each side; on the style there are 10—26 small
setae which posteriorly become smaller, on the apex of the style occurs a cluster
of small sensilla.

DISCUSSION

A. General remarks

Two principal conclusions can be drawn from the several years’ discussion
on the phylogeny of Coccoidea based on the structure of the males:

1. The studies on the males have not abolished BALACHOWSKY’S (1942,
1948) division of Coccoidea into three principal branches: margaroid, lecanoid,
and diaspidoid groups, although certain strictures concerning this conception
have been advanced. The same applies to the taxons on the family level established
on the basis of the structure of the females. Not a single one of these taxons
has been disputed, nor has any new taxon on this level, based on the male
structure only, been established. The studies on the male have, however, intro-
duced very great changes on the lower taxonomic levels, especially in affiliating
genera into groups within the given families.

2. Each successive study, contributing new factual material to the discussion,
revealed further and wider relationships between the families. Certain
suggestions however, concerning the supposed phylogeny of Coccoidea do not seem
convincing.

This results primarily from the fact that the studies on the males include
a relatively small number of species. Hach new description often introduces
essential corrections of the previous views, and the number of characters formerly
considered to be exclusive for the given groups is gradually reduced. Thus,
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e. g., in the family Coccidae, which is relatively the best studied, out of 46
characters discussed in the present work, as many as 21 turned out to be alter-
native, which means that in as many as 21 cases characters considered to be
characteristic for different families are present in some species of this family.

Besides, as far as the male scale insects are concerned it is difficult to define
a given case whether a certain character is ,primitive“ or ,specialized* owing
to a much advanced reduction of many morphological structures. Thus, e. g.,
the postoccipital ridge, occurring in many groups, and the plate behind it
may be interpreted either as a postoccipital ridge and postocciput of other
insects, or, as GILIOMEE (1968) suggests new structures which have developed
secondarily in Coccoidea and nonhomologically with the postoccipital region
in other insects. Also developing of the membranous area of scutum may be
considered to be a primitive character (ArIri, 1968) or specialized, as the authors
of the present work suppose.

On the other hand many specialized characters have developed independently
in different groups of Coccoidea, e. g. the reduction of hamulohalterae in Rhizoecus
KUNCKEL (Pseudococcidae), in many genera of the family Coccidae and Astero-
lecantidae.

Finally, the tracing of the phylogeny of the scale insects on the basis of the
structure of the males has not been done by finding out and investigating the
evolution of the ,important“ characters but by comparing the number of the
shared and differentiating characters (numerical taxonomy).

Since, as it has already been mentioned, the material studied is very limited,
the application of this method to scale insects is as little conclusive as that
of pure speculation. It is to be hoped, however, that consistent collecting of the
factual material will lead to positive results.

The authors are therefore persuated that their views as stated below concern-

ing the family Kermesidae will be either corrected or rejected as a result of
further studies.

B. The taxonomic status of the family Kermesidae

The male characters (only macropterous forms) shared by, and differentiating
the families within the lecanoid group are presented in Tables I and IT and in
figures 3 and 4.

The data concerning the Pseudococcidae and Eriococcidae have been taken
from the paper by ArIrr (1968), the Coccidae from the papers by GILIOMEE
(1967), Korrya (1969, 1970) and KoTEJA, ROSCISZEWSKA (1970), and the Leca-
niodiaspididae and Asterolecaniidae from the papers by GILIOMEE (1967 a and
1968 respectively).

The data concerning the males of the lecanoid group, published by other
authors, are not complete and certainly could not be taken into consideration
in the comparison of the families. Among others, the interesting genera Puto
Si6N. (REYNE, 1954 and BEARDSLEY, 1962), Macrocerococcus LEONARDI (SCHMUT-



204

Table 1

Statement of male characters separating families of the lecanoid Coccoidea

N
S
& ©
O TS (S
S | s SR
Sl s s s s
S =
Characters S 3 2 S 3 S
= 8 = s g <
s RS § S S 3
b3 = S S % %
A S M S N =
Lieoniies me o5 |08
1. Male puparium: A — formed of fluffy waxy thre-
ads, B — formed of glassy waxy plates, C — of
other structure A A A B B
2. Body: A — robust, B — slender B A A AB A A
3. Fleshy setae on the body: A — absent, B — pres-
ent , AB A A AB A A
4. Disc pores on the body (excepting pores of the
glandular pouch or plate): A — present, B —
ent AB B B AB B B

5. Head in lateral view: A — rounded, B — flatten-
ed dorsoventrally, C — elongated dorsoventrall& AB A AABE A A

6. Dorsomedial part of epicranium: A — sclerotized,
B — not sclerotized

8. Vestiges of postoceiput: A — present, B — abs-

ent B A B A A

A
7. Postoccipital ridge: A — present, B — absent | A A A AB | A
B

9. Midcranial ridge dorsally: A — present, B —
absent AB [ A B B B B

10. Pre- and postocular ridges: A — separated, B — | AB A A ABIA A
fused

11 Preocular ridge ventrally: A — very strong,
continuous from side to side, B — weak, short,
or absent B B A B B B

12. Ocular sclerite dorsally: A — well sclerotized
throughout, B — sclerotized only around eyes | A A B A A B

13. Number of simple eyes: A — more than 2 pairs,
B — 2 pairs only B B A AB

14. Mouth tubercle: A — present, B — absent B AB | A B

15. Cranial apophysis: A — truncate, B — furcated | A AB B AB

o (== llo~ B o~
Wk | W=

| 16. Ocular setae: A — present, B — absent ABE LA B AB
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" Table 1. Continued

N Characters 1 T

17. Genal setae: A — present, B — absent A A B AB B B
18. 3rd antennal segment: A — being the longest,

B — shorter at least than some of the other seg-

ments : A A A B ? ?
19. 9th antennal segment: A — barrel-shaped, B —

cylindrical B Al LA B B B
20. 10th antennal segment: A — barrel-shaped,

B — cylindrical C— apically constricted C (0 A BC B 9
21. Membranous area of scutum: A — absent or

very narrow, B — about as wide as prescutum | A A B B
22. Mesepimeron: A — present, B absent A A AB
23. Median ridge of basisternum: A — absent, B —

present A |-A A AB B A
24. Metasternal apophysis: A — present, B — abs-

ent A A A B B B
25. Metasternal plate: A — large, B — vestigal or

reduced B B A AB A A
26. Scutellar setae: A — present, B — absent A A A AB B B
27. Metasternal setae: A — present, B — absent A A A AB A B
28. Hamulohalterae: A — present, B — absent Al A A AB A B
29. Tarsus: A — 2-segmented, B — 1-segmented A A A B B B
30. Apical spurs on tibia: A — 2 spurs present, B —

1 spur present, C — absent or not differentiated | A A A B B? (0
31. Tergites on abdominal segments II—VII: A —

forming large plates on all segments, B — abs-

ent or very small and weak B B A AB B B
32. Sternites on abdominal segments II—VII: A —

forming large plates on all segments, B — pres-

ent only on some of them, or absent I8 s A AB B A
33. Pleurites on abdominal segments IV—VII: A —

present, B — absent B B A AB A B
34. 8th abdominal sternite: A — represented by

a large plate, B — represented by two small :

sclerites or absent B B A A A A
35. 8th abdominal sternite: A — reinforced by

strong lateral ridges and anterior transverse

one, B — only small lateral ridges present, or

or ridges absent B B A B B B
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Table 1. Continued

Characters |1 | 2'| 3’ Al A

36. Ventral setae on abdomen: A — more numerous
than the dorsal ones, B.— subequal or less nu- ]
merous than the dorsal ones B B A A A A

37. Glandular pouch or plate: A — present, B L
absent A A A AB | B B

38. Ratio width to length of penial sheath: A —
penial sheath thick (ratio 1:3 or less), B —
penial sheath slender (ratio 1:4 or more) A A B B B B

39. The style of penial sheath: A — subequal or
shorter than the basal capsule, B — much long- ;
er than the basal capsule A A B B B B

40. Tergite 9-+10: A — represented by a separate
plate, B — fused with the genital capsule A B B B B B

41. Aedeagus: A — arising just behind the basal
ridges of the genital capsule, B — arising at
a great distance from the basal ring of the
genital capsule A B B B B B

42. Aedeagus: A — subequal or longer than the
style, B -— distinctly shorter than the style | A A A B A A

43. Aedeagus in lateral view: A — curved, B —
straight A A B B B B

44. Anal opening: A — opened backwards, slit-like,
B — rounded, well defined, opened upwards,
¢ — indistinet, opened upwards : n B o C o o

45. Dorsal setae on genital capsule on each side:
: A — more than 2 setae, B — 2 setae, ¢ — 1
gseta, D — no setae : A B C D D C

46. Ventral setae on genital capsule on each side:
A — more than 1 seta, B — 1 gseta, C — no

setae ) A A A L C C B

Number of exclusive characters 4 T __3_ \1 -’—(;— -T
Number of primitive characters 26 29 ﬁ “? _;;6_ 13—
Number of specialized characters _—1_‘; 15 _il ? ,__2_?_ _;T
Both conditions possible T 2 0 7 0 ‘0_

TERER, 1952) Rhizoecus KUNCKEL (SCHMUTTERER, 1952 and BrARDSLEY, 1962)
and both Apiomorpha RiUBsAAMEN and Opisthoscelis ScarapER (THERON,
1968) were omitted form the tables. The genera Puto and Macrocerococeus hold
an extreme position among the Pseudococcidae, being the mogt primitive ones
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(heavy sclerotization of the body, presence of numerous disc pores on the head,
the ventral arm of the midcranial ridge very long, posteriorly reaching the pre-
oral ridge, numerous simple eyes, ete.), whereas Rhizoecus is the most specialized
genus (the head broadly joined to the thorax, absence of a distinet mideranial
ridge, absence of lateral ocelli, hamulohalterae, glandular pouch, ete.). A piomorpha
and Opisthoscelis, two genera of uncertain taxonomic position, show some
affinities with Hriococcidae.

The characters listed in Table I occur in two conditions — a primitive
and a specialized one. Those, believed to be primitive are marked ,,A%, and the
specialized ones ,B%, ,C“ and ,,D“, with regard to the direction and level
of the specialization.

Table IT contains the number of characters shared by and differentiating
the pairs of families (columng 1—3). Column 4 represents the fraction of common
characters in relation to the total number of compared ones. Characters which
are partly common, i. e. occurring only in some members of the respective
family and partly differentiating (the combinations A—AB, AB—B, AB—AB,
and so on) were given a score of 0,5 unit each; e. g. Eriococcidae and Kermesidae
share 21 characters and are separated by 23 characters, but 2 characters (Nos
14 and 15) occurring in Kermesidae are present also in some members of Eriococ-
cidae; the number thus corrected will be 22 (2142 x 0.5) shared and 24 (2342 X 0,5)
differentiating. The number of shared characters (22) was divided by the total
number of the compared characters (46) and the result (0,49) was accepted
as a measure of the similarity between the two families. These values were the
basis for drawing the lines between the families in fig. 3.

In the same way, the ratio primitive characters to the total number of shared
characters was calculated. When the given character occurs only in some members
of the compared family, it was counted as 0.5, e. g. Eriococcidae and Kermesidae
share 18 primitive characters and 1 occurring only in Kermes and in some
genera of Hriococcidae, so the number of primitive characters shared by the
two families is 18.5, and the shared specialized characters 2.5. The fraction
of the shared primitive characters is, therefore, 18.5: (18.542.5) — 0.88 (Table
IT column 5). On the basis of these numbers figure 4 was drawn.

From the comparison of the characters shared by, and differentiating the
families a number of conclusions concerning the systematic position of the family
Kermesidae and the relationships within the lecanoid group can be drawn.

1. The genus Kermes BorTARD was included by the majority of scholars
with the genus Eriococcus TARG.-Tozz. and those related to it into one family
or subfamily whose name was derived either from the genera Kermes or Erio-
coccus (GREEN 1922, KIrRIGENKO 1930, GoUX 1946, FERRIS 1957, HoY 1963).
Some scholars include in this group also the genus Dactylopius CosTA (the
family Dactylopiidae, FERNALD 1903); BALACHOWSKY (1942) affiliates it with
Pseudococcidae; still others look upon the genus Kermes as a separate, monotypical
group on a family level (MASKELL 1883, MACGILLIVRAY 1921, BORCHSENIUS
1960). :
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Table II

Numbers of male characters shared by and separating the families of the lecanoid Coccoidea

numbers of characters fraction of

o E 2 iE

e 2 £ 28

Pairs of families 3 z g T8 |FEg

»n (<5} 177} [Z3S] [ =TI

1 2 3 e 5

1. Pseudococcidae — Eriococcidae 32 3 6 0.78 0.66
2. Pseudococcidae — Kermesidae 13 0 il 0.35 0.90
3. Pseudococcidae — Coccidae 10 0 i 0.40 0.42
4. Pseudococcidae — Lecaniodiaspididae 16 0 23 0.42 0.53
5. Pseudococcidae — Asterolecaniidae 11 0 26 0.33 0.39
6. HEriococcidae — Kermesidae 21 1 23 0.48 0.84
7. Eriococcidae — Coceidae 7 0 117/ 0.39 0.50
8. Eriococcidae — Lecaniodiaspididae 19 0 24 0.44 0.57
9. Eriococcidae — Asterolecaniidae 14 0 28 0.34 0.47
10. Kermesidae — Coccidae 10 0 15 0.44 0.46
11. Kermesidae — Lecaniodiaspididae 24 0 21 0.53 0.54
12. Kermesidae — Asterolecaniidae 26 1 18 0.59 0.46.
13. Coccidae — Lecaniodiaspididae 21 3 2 0.71 0.28
14. Coccidae — Asterolecaniidae 16 0 7 0.61 0.24
15. Lecaniodiaspididae — Asterolecaniidae 31 0 12 0.73 0.35

\

The present study has shown that a) the genus Kermes without doubt
belongs to the lecanoid Coccoidea (the neck region is constricted, the tentorium
associated with the cranial apophysis), and b) the formation of a separate group
for this genus is wholly justified by the structure of the males.

The genus under discussion is characterised by the following features, never
before observed in the lecanoid group.

a. The preocular ridge is very strong ventrally and continuous from side
to side, and the mideranial ridge is reduced to a short ventral arm and two
lateral branches, forming a small Y-shaped figure between the antennae.

b. The loth antennal segment is barrel-shaped.

c. The 8th abdominal sternite is reinforced by very strong, 10n01tud1nal
ridges which articulate posteriorly with the genital capsule, and an anterior
transverse one.

Another important feature of the genus Kermes BoITARD is heavy sclero:
tization of the abdomen — all the tergites and sternites are represented by
large subrectangular plates, and pleural sclerotizations are present on segments
IV—VII. Similar conditions have been found only in Psilococcus BoRrCHS.
(KoTEJA 1969) and, as far as lateral sclerotization is concerned, also in Inglisia
theobromae NEWSTEAD (GILIOMEE 1967). But it may be noticed here that the
heavy sclerotization of the abdomen is regarded in the Coccoidea as a primitive
feature while Psilococcus BORCHS. is a specialized genus in respect of both female
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and male morphology; it is therefore possible that the sclerotization of the abdo-
men in Psilococcus Borcus. is of secondary nature.

2. Disregarding the value of the features and taking into account only the
general number of common and differentiating characters, the following families
can be considered as being closely related: Pseudococcidae to Eriococcidae
(fraction of shared characters 0.78), Lecaniodiaspididae to Asterolecaniidae
(0.73), and Coccidae to Lecaniodiaspididae (0.71) (Fig. 3).

3. In the same way all the families can be divided into two groups: Pseudo-
coccidae — HEriococcidae (0.78) and Coccidae — Lecaniodiaspididae — Asteroleca-
nitdae — Kermesidae (0.55—0.75 in particular pairs of families) (fig. 3).

4. The similarity of the pairs of families: Lecaniodiaspididae — Asteroleca-
nitdae, Coccidae — Asterolecaniidae, Coccidae — Lecaniodiaspididae, and Pseudo-
coccidae — Asterolecaniidae is based prineipally on the specialized characters
(tig. 4), whereas that of the pairs Pseudococcidae — Hriococcidae, Pseudococci-
dae — Kermesidae and Eriococcidae — Kermesidae is based on the primitive
characters.

However, it must be remembered here that because of the higher specializ-
ation of the families Coccidae, Lecaniodiaspididae, and Asterolecaniidae the
fraction of shared specialized characters is also greater.

5. Taking into consideration both primitive and specialized characters,-
the genus Kermes holds an intermediate position between the groups Pseudo-
coccidae — Briococcidae and Coccidae — Lecaniodiaspididae — Asterolecaniidae.

With the former it shares the following primitive characters:
male puparium formed of fluffy waxy threads
. metasternal apophysis present
tarsus 2-segmented
. two apical spurs on tibia
numerous ventral setae on the genital capsule.

Wl‘oh the second group Kermes shares rather specialized characters:

a. the large membranous area of the scutum

b. the 8th abdominal sternite represented by a large transverse plate

c. ventral abdominal setae more numerous than the dorsal ones

d. penial sheath elongated and comparatively slender, with the %‘fyle longer
than the basal capsule

e. aedeagus in lateral view not curved

GILIOMEE’S (1967) suggestion, according to which of all the lecanoid group
Kermesidae were most closely related to Coccidae, has not been corroborated
by the present study.

It is impossible in this study either to accept or reject KoSzZrArAB’s (1968)
view that the family Crypiococcidae is an intermediate group between the families
Eriococcidae and Kermesidae, since it was based on the female structure only,
no studies of the males of the genera classed in this family having been done.

Recapitulating the results of the above discussion and taking into consider-
ation the results of the previous studies on the females, the authors believe the

2 — Acta Zoologica Cracoviensia nr 8

e =
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evolution of the discussed families of the lecanoid group to have occurred accord-
ing to the following scheme.

The families belonging to this group are monophyletic. They evolved from
the margaroid Coccoidea. The forms that were links between these two groups
are so far unknown; probably they were closely related to the genera Puto

FRACTION OF SHARED CHARACTERS

031-050 051-070 071-0-90

Fig. 3. The relationships between the families of the lecanoid Coccoidea. The width of the lines

connecting the families resemble the fractions of the shared characters (see p. 9). AS —

Asterolecaniidae, CO — Coccidae, ER — BEriococcidae, KE — Kermesidae, 1.E — Lecaniodiaspi-
: didae, PS — Pseudococcidae

and Macrocerococcus. The views of THERON (1962), Girromer (1967), and
AFIFI (1968), assuming that the Coccidae evolved from the margaroid
Coccoidea through a form related to the Steingelia NAssoNov, and the Pseudo-
coccidae independently through a form related to Phenacoleachia COCKERELL,
and that therefore the lecanoid Coccoidea should be considered to be a poly-
phyletic group, seem to the authors unfounded. Although the male -Phenaco-
2%
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leachia share numerous characters with the Pseudococcidae, and the male Stein-
gelia with the Coccidae, theseé are, however, mostly specialized characters, whe-
reas the true affinity should be sought for rather in the primitive ones. It would
therefore seem more justified to recognize in the genera Phenacoleachia and
Steingelia highly specialized members of the margaroid Coccoidea and their

FRACTION OF SHARED PRIMITIVE CHARACTERS

024-080 051-0%0 07M-090

Fig. 4. The nature of the relationships between the families of the lecanoid Coccoidea. The

width of the lines connecting the families resemble the fractions of the shared primitive characters,

(see p. 10). AS — Asterolecaniidae, CO — Coccidae, ER — Eriococcidae, KE — Kermesidae
LE — Lecaniodiaspididae, PS — Pseudococcidae

resemblances to some families of the lecanoid group as independently developed
convergences.

The primitive lecanoid Coccoidea probably developed into 3 branches:

a. one led to the contemporary Pseudococcidae,

b. the second to the Eriococcidae, from which at an early stage the Kermesidae
were isolated,
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¢c. the third to the Lecaniodiaspididae, Coccidae, and Asterolecaniidae, the
last one having been separated very early, and the other two being very closely

related to each other.
The above scheme coincides in the main with BoORCHSENIUS’ (1958) views,

based essentially on the structure of the females.

Institute of Applied Zoology,
College of Agriculture,
Al. Mickiewicza 24/28, Cracow, Poland

REFERENCES!

Arrrr 8. A. 1968. Morphology and taxonomy of the adult males of the families Pseudococcidae
and Eriococcidae (Homoptera, Coccoidea). Bull. Brit. Mus. (Nat. Hist.), Entomology, London,
Supplement 13: 1—210.

BALACHOWSEY A. 1042. Essai sur la classification des cochenilles (Homoptera, Coccoidea).
Ann. Ecole Nat. Agr. Grignon, Paris, 3: 34—48.

BALACHOWSKY A. 1948. Les cochenilles de France, d’Europe, du Nord de I’ Afrique, et du Bassin
Méditerranéen. IV.— Monographie des Coccoidea; Classification-Diaspidinae (Premiére
partie). Actual Sci. et Industr. Ent. Appl., Paris, 1054: 243—394.

BrARDSLEY J. W. 1962. Descriptions and notes on male mealybugs (Homoptera, Pseudococcidae).
Proc. Hawaii. ent. Soc., Honolulu, 18: 81—98.

BorcuseNTUs N. 8. 1958. Ob evoljucii i filogeneticeskich svjazach Coccoidea (Insecta, Homoptera).
Zool. %., Moskva, 37, 5: 765—780.

BorcuseNivs N. S. 1960. Podotr. dervecy i #é¢itovki (Coccoidea) sem. Kermococcidae, Astero-
lecaniidae, Lecaniodiaspididae, Aclerdidae. Fauna SSSR, Nasekomye chobotnye, Moskva-
Leningrad, 8: 1—284.

FervaLDp M. E. 1903. A catalogue of the Coccidae of the world. Mass. Agr. Expt. Sta. Spec.
Bul. Amherst, Mass. USA, 80: 1—360.

TerrIS G. F. 1957. A review of the family Eriococcidae (Insecta: Coccoidea). Microentomology,

Palo Alto, 22: 81—89.
GEAURI M. S. K. 1962. The morphology and taxonomy of male scale insects (Homoptera:

Coccoidea). London, 221 pp.

GrrromEs J. H. 1961. Morphological and taxonomic studies of the males of three species of the
genus Pseudococcus (Hemiptera: Cocecoidea). Ann. Univ. Stellenbosch, 36 (A): 241—296.

Giromes J. H. 1967. Morphology and taxonomy of adult males of the family Coccidae (Ho-
moplera: Coccoidea). Bull. Brit. Mus. (Nat. Hist.), Entomology, Supplement 7: 1—168.

Giriomes J. H. 1967a. The morphology and relationships of the male of Lecaniodiaspis elytro-
pappi MuNTING and GILIOMEE (Homoptera: Ooccoidea). J. ent. Soc. S. Afr., Pretoria, 30:
185—197.

Gruiomes J. H. 1968. Morphology and relationships of the male Asterolecanium species (Ho-
moptera: Coccoidea, Asterolecaniidae). J. ent. Soc. S. Afr., Pretoria, 31: 297—308.

*Goux L. 1946. Les affinités réelles des cochenilles du genre Kermococcus démontrées par
Iétude du développement post-embryonnaire. Bull. Mus. Hist. natur. Marseille, 6: 98—101.

1 Ttems marked by an asterisk are known to the authors only from reports.



213

*GreeN E. K. 1922. The Coccidae of Ceylon. Part V. London, 345—472.

Hoy J. M. 1963. A catalogue of the Eriococcidae (Homoptera: Coccoidea) of the world. N. Z. Dep.
sci. industr. Res. Bull. Wellington, 150: 1-—260.

Jancke G. D. 1955. Zur Morphologie der ménnlichen Cocciden. Z. angew. Ent., Berlin-Hamburg,
37: 265—314.

Kiricingo A. N. 1931. Vtoroe soob¥denie o faune $éitovok, Coceidae, Ukrainy i Kryma. Zasé.
Rast., Leningrad, 7: 307—321.

Koszraras M. 1968. Cryplococcidae, a new family of the Coccoidea (Homoptera). Virginia
J. Sci., Blacksburg, 19: 1—12. -

Korrya J. 1969. Psilococcus parvus BORCHSENIUS (Homoptera, Coccoidea) — morphology,
biology, and taxonomy. Acta zool. cracov., Krakéw, 19: 21—42.

Korrga J. 1970. Systematic position of the genus Vittacoccus Borcusentus (Homoptera, Coccoi-
dea). Pol. Pismo ent., Wrocltaw, 40: 223—231.

Koresa J., RoSciszewska M. 1970. Revision of the genus Parafairmairia CoOCKERELL (Ho-
moptera, Coccoidea). Pol. Pismo ent., Wroctaw, 40: 233—265.

*KuwaNa 1. 1931. The genus Kermes of Japan. Min. Agric. Forest., Japan. Sci. Bull., 2: 15—29.

MacGirivray A. D. 1921. The Coccidae. Illinois, 502 pp.

*MASKELL W. M. 1884 (1883). F'urther notes on Coccidae in New Zealand, with descriptions
of new species. Trans. N. Z. Inst., Wellington, 16: 120—144.

McConnerL H. S., Davipson J. A. 1959. Observations on the life history and mmpholoﬂy of
Kermes pubescens Bocur (Homoptera: Coccidae, Dactylopiidae). Ann ent. Soc. America,
Columbia, Ohio, 52: 463—468.

Moxrison H., Morrison E. R. 1966. An annotated list of generic names of the scale insects
(Homoptera: Coccoidea). Mise. Publ. U. S. Dep. Agric., Washington, 1015: 206 pp.
REYNE A. 1954. A redescription of Puto antennatus SioN. (Homoptera, Coccoidea) with note
on Ceroputo pilsellae Surc and Macrocerococcus superbus LEON. Zool. Meded. (LEIDEN),

Leyden, 24: 291—324.

ScumurrerER H. 1952. Die Okologie der Cocciden (Homoptera, Coccoidea) Frankens. Zeitschr.
angew. Ent., Berlin, Hamburg, 33: 370—420, 34: 65—100.

- Tueroxn J. G. 1958. Comparative studies on the morphology of male Scale insects (Hemiptera:
Coccoidea). Annals Univ. Stellenbosch, 34 (A): 1—71.

TaeroN J. G. 1962. Structure and relationships of the male of Phenacoleachia zealandices (MAS-

. KELL) (Hemiptera: Ooccoidea). Proc. roy. ent. Soc. London, 37 (A): 145—153.

THERON J. G. 1968. Studies on the morphology and relationsips of male Apiomorpha and

Opisthoscelis (Hemiptera: Coccoidea), Austr. J. Zool., Melbourne, 16: 87—99.

STRESZCZENIE

Niniejsza praca nalezy do serii publikacji, ktorych przedmiotem jest budowa
strulktur kutikularnych sameéw czerweéw oraz rozwazania na temat stosunkow
filogenetycznych w obrebie tych owadow.

Obecne badania wykazaly, ze rodzaj Kermes BOITARD nalezy bez watpienia
do grupy eczerweéw nazwanej w systemie BALACHOWSKY'EGO Lecanoidae, ma
bowiem wyraznie wyodrebniong glowe, a ramiona tentorium lacza sie z apofyzg
czaszkowa.

Potwierdzity one réwniez poglady tych autoréw (MASKALL 1883, MACGILLI-
VRAY 1921, BORCHSENIUS 1960), ktérzy rodzaj Kermes wyodr@bmh W osobng
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rodzine. Ma on nastepujace cechy nie spotykane u innych czerwedéw wymienionej
grupy: (a) listewki przedoeczne (preocular ridge) sa bardzo silnie wyksztalcone
1 na stronie brzusznej polaczone, tak ze skleryt oczny jest catkowicie oddzielony
od przedniej czesci glowy, kiedy réwnoczesnie listewka $rodkowa (mideranial
ridge) jest bardzo silnie zredukowana, (b) ostatni czlon czulkéw jest barylko-
waty, (¢) 6smy sternit odwlokowy ma ksztalt silnie zesklerotyzowanej plytki
opatrzonej po bokach listewkami, ktére z tylu lgcza sie stawami z kapsulka
genitalng, natomiast z przodu zwiazane sg listewka poprzeczna (Fig. 1, 2).

Ponadto samce omawianego rodzaju charakteryzuja sie bardzo silng sklero- -
tyzacja odwloka, spotykang tylko u niektérych gatunkow czerwcow.

Dla zbadania stosunkéw miedzy Kermesidae i innymi rodzinami ,, Lecanoidae®
poréwnano 46 cech u Pseudococcidae, Eriococcidae, Coccidae, Lecaniodiaspididae,
i Asterolecaniidae (Tab. I i II, Fig. 3 i 4). W obrebie tych rodzin Kermesidae
zajmuja niejako poSrednie miejsce pomiedzy Pseudococcidae i Eriococcidae
z jednej, a pozostalymi rodzinami z drugiej strony. Z pierwsza grupa lacza je
raczej cechy pierwotne, z druga natomiast cechy specjalizacyjne. Nie oznacza
to jednak, ze Kermesidae miatyby byé ogniwem posrednim w sengie filogenetycz-
nym pomiedzy Pseudococcidae lub Eriococcidae a ktorgkolwiek z rodzin tej
.drugiej grupy. Autorzy widza w Kermesidae grup¢ spokrewniong z Eriococcidae,
a liczne cechy specjalizacyjne laczace ja z Lecaniodiaspididae i Coccidae traktuja
jako powstale w drodze konwergencji. Podobny poglad wyrazony zostal réwniez
przez niektorych badaczy w oparciu o budow¢ samic (BoRCHSENIUS 1958)

PE3IOME

Hacrosimast paGoTa IpuHa;JIeKUT K YHCITY yOIMKaluii, B KOTOPBIX pACCMATPUBACTCS
CTPOECHHE KYTUKYJIAPHBIX CTPYKTYD CaMIEB KOKIHJ, a TaloKe (DUIIOreHETUYECKHE COOT-
HOIIEeHUsI B cepe 9THUX HACEKOMBIX.

Haruy nccirefoBaHmst II0Kas3ad, uro pogi K ermes BOITARD HeCOMHEHHO IIPHHALIICHKHAT
K TpyTINe KOKIH/, HA3BAHHOH B cucreme BALACHOWSKY ,,Lecanoidae® Tax Kax nmeer
YETKO BBIICIEHHYIO T'OJIOBY, & OTBETBJICHUSI TEHTOPHSI COEIUHSIOTCS C UePENHDBIM aro-
duzon.

TToprBep/uIi ORI TOYKE BILIIA/ib1 Tex apropon (MASKELL 1883, MACGILLIVRAY 1921,
BorennuNius 1960), koropsie poi I erimes BBIASIMIN B OTJeIBHOe cemelicTro. O6a-
JTAeT OH CJIEAYIOUMMH [PU3HAKAMU HE BCTPEYACMBIMH Y APYIHX KOKIMI HA3BAHHOMI
IPYIIBL: @) npezriasuele Ayru (preocular ridge) o4eHs CUIIBHBI B Ha OPIOIIHON CTOPOHE
COCIMHEHBI, TaK YTO CKJIEPOTH3UPOBAHHAs ITOIEPEYHAs II0J0CA TOJIOBBI IIOJIHOCTHIO
OT/IeJIEHa OT Nepe/Heil YacTH I'OJIOBBI M B TO Bpems cperussa myra (mideranial ridge)
DE3KO pefyUMPOBaHa, 0) MOCICTHNN UIEHHK YCHUKOB OOUKOBATHIA, B) BOCEMON CTEPHUT
Opromka umeer GopmMy CHILHO CKIEPOTH3MPOBAHHOM MIIACTHHKH, CHAOKEHHOU 110 GoKam
PyOUHKaMI, KOTOPBIE C3a/Ii COSMUHSIIOTCS CyCTaBaMH C FEHMTAJIBHOM KAIICYJIol, Clepeay
JKe CBsI3aHBI monepeunsim pybumxom (Puc. 1, 2). '
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K Tomy >Ke camIBI paccMAaTPHBAEMOIO pOJA XaPAKTEPUIYIOTCA CKIIETOPH3ALUeit
OprolIKa, BCTPEUAEMO TOJLKO y HEKOTOPBLIX APYTUX BHIOB KOKIWI.

st uccnenoBanua coorTHoumieHuit mexxay Kermesidae u apyrump cemeicreamu
wLecanoidae” 6p110 cpaBHeHo 46 mpusHakos y Pseudococcidae, Briococcidae, Coccidae
Lecaniodiaspididae wn Asterolecaniidae (tabmuma I u II, Puc. 3 u 4). B npepesiax
oTHX ceMeHcTB Kermesidae sanumaror Kak Gyaro cpemuee mecto Mexxay Pseudococcidae
u Hriococcidae c opmoii, a ocranpHBIME CeMeificTBamu ¢ pyroit cropomsl. C mepBoii
IPYNIOH 00BEUHSIOT HX BEpHEE BCErO IIEPBUUHBIE IIPUSHAKH, C BIOPOH CHEIUaTH3HpO-
BaHHbIE UYEPTHI. DTO, OJHAKO, He 0003Hauaer, uto K ermesidae 0oty ObI CPEIHUM 3BEHOM
B (uioreneriaeckom cmbiciae mexay Pseudococcidae wmm Eriococcidae m KoTOpBIM-
HUOY/b U3 cemeiicTB oToit BTOPOi rpymmer. ABrops! BuAT B Kermesidae poacreennyio
rpymmy ¢ Hriococcidae, a MHOrOUHCIIEHHBIE CHENHATM3UPOBANHBIE UEPTHI, 00BEIUHSIIO-
ume e& ¢ Lecaniodiaspididae, Asterolecaniidae m Coccidae, paccMaTpuBaOT Kax
BO3HHKUIME IyTEM KOHBepreruu. [Toxorkee MHeHHE GBUIO BBIPAKEHO TOME HEKOTOPHIMU
HCCIIE/I0BATEISIMA HA OCHOBE CTpoeHus camox (BORCHSENTUS 1958).
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PANSTWOWE WYDAWNICTWO NAUKOWE —ODDZIALW KRAKOWIE
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